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DESCRIPTION

PRODUCT DISCHARGING DEVICE
Field
[0001] The present invention relates to a product
discharging device, and more particularly, to a product
discharging device that is applied to a vending machine
vending product such as canned beverage or beverage in a
plastic bottle and that appropriately discharges product
stored in a product storage passage.
Background
[0002] In the related art, in a vending machine vending
product such as canned beverage or beverage in a plastic
bottle, a product storage rack is disposed in a product
storage in a main cabinet which is a main body of the
vending machine. The product storage rack includes a
product storage passage that extends in a vertical
direction and a product discharging device that is disposed
in a lower part of the product storage passage.
[0003] The prcduct discharging device includes a lower
pedal and an upper pedal. The lower pedal and the upper
pedal are linked to an AC solenoid as an actuator via a
link and move forward to and backward from a product
storage passage by supplying power to the AC solenoid.
[(0004] In the product discharging device, in a standby
state, the upper pedal moves backward from the product
storage passage, and the lower pedal moves forward to the
product storage passage. Accordingly, the lower pedal
comes in contact with a lowest product stored in the
product storage passage to regulate downward movement of
product stored in the product storage passage.
[0005] In the product discharging device in a lower part
of the product storage passage storing the corresponding

product, when a product discharge command is issued, the
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upper pedal moves forward to the product storage passage
via the link by supplying power to the AC solenoid, and
comes in contact with a second lowest product to regulate
downward movement of the product and the products stored
above the product. By supplying power to the AC solenoid,
the lower pedal moves backward from the product storage
passage, only the lowest product is discharged downward,
and the lower pedal moves forward to the product storage
passage by a biasing force of a spring when the lowest
product gets out of the lower pedal. Thereafter, when the
supply of power to the AC solenoid is stopped and the AC
solenoid is switched to a non-powered state, the backward
movement of the lower pedal having moved forward to the
product storage passage is regulated and the upper pedal
moves backward from the product storage passage, whereby
the product discharging device is returned to the standby
state (for example, see Patent Literature 1).

Citation List

Patent Literature

[0006] Patent Literature 1: Japanese Laid-open Patent
Publication No. 2001-188953

sSummary

Technical Problem

[0007] In the product discharging device proposed in
Patent Literature 1, since the AC solenoid is used as the
actuator, the following problems are caused. That is, when
the supply of power is intercepted due to power outage or
the like while the link is moving upward and the upper
pedal is moving forward to the product storage passage,
that is, while the upper pedal is moving forward, by
supplying power to the AC solenoid, the AC solenoid is
switched to the non-powered state. Accordingly, the link

moves downward and the upper pedal moves backward. There
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is a possibility that plural products will be discharged
until the link completely moves downward, that is, until
the lower pedal moves forward to the product storage
passage and the backward movement thereof is regulated.
[0008] The present invention is made in consideration of
the above-mentioned circumstances and an object thereof is
to provide a product discharging device that can suppress
discharging of plural products when supply of power is
intercepted due to power outage or the like during
discharge of a product.

Solution to Problem

[0009] To achieve the above-described object, a product
discharging device according to the present invention
includes: a lower pedal that is swingably disposed in a
base to move forward to and backward from a product storage
passage storing input products in a vertical direction; an
upper pedal that is swingably disposed in a base to move
forward to and backward from the product storage passage in
an area above the lower pedal; and a pedal link that links
the lower pedal and the upper pedal, wherein the upper
pedal moves backward from the product storage passage by
causing the pedal link to move downward and the lower pedal
moves forward to the product storage passage to regulate
downward movement of the product in a standby state, and
the upper pedal moves forward to the product storage
passage to come in contact with a second lowest product and
the lower pedal moves backward from the product storage
passage to discharge a lowest product downward by causing
the pedal link to move upward, in an activated state, and
the product discharging device further includes an output
gear that is disposed in the base to be rotatable on its
axis, 1is linked to a drive source via a worm gear, and

rotates by a driving force of the drive source transmitted
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via the worm gear, and a link lever that is disposed in the
base to be rotatable on its own axis, is maintained in an
upward-rotated state to hold the pedal link in an upward-
moved state when the link lever comes in sliding contact
with a cam portion formed in the output gear, and allows
the pedal link to move downward when the sliding contact
with the cam portion is released.

[0010] Moreover, in the above-described product
discharging device according to the present invention, a
surface of the link lever including a part in sliding
contact with the cam portion when the link lever comes in
sliding contact with the cam portion is substantially
perpendicular to a plane including its own axis and an axis
of the output gear.

[0011] Moreover, in the above-described product
discharging device according to the present invention, the
drive source is a DC motor.

[0012] Moreover, in the above-described product
discharging device according to the present invention, a
posture of the link lever when the sliding contact with the
cam portion is released by bringing an elastically-
deformable locking portion formed therein into contact with
a predetermined portion is determined.

[0013] Moreover, in the above-described product
discharging device according to the present invention, the
locking portion is disposed at a base end separated from
the axis of the link lever, and a concave portion is formed
in the predetermined portion with which the locking portion
comes in contact.

[0014] Moreover, in the above-described product
discharging device according to the present invention, a
posture of the link lever when the sliding contact with the

cam portion is released by a biasing unit is determined.
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(0015] Moreover, the above-described product discharging
device according to the present invention further includes
a lever member that is disposed in the base such that a tip
thereof moves forward to and backward from the product
storage passage in an area above the upper pedal, is biased
by a biasing unit such that the tip thereof moves forward
to the product storage passage in a normal state, and moves
backward from the product storage passage against a biasing
force of the biasing unit when the lever member comes in
contact with a product passing through the product storage
passage.

Advantageocus Advantages of Invention

[0016] According to the present invention, the output
gear 1s disposed in the base to be rotatable on its own
axis, is linked to the drive source via the worm gear, and
rotates by the driving force of the drive source
transmitted via the worm gear. The link lever is disposed
in the base to be rotatable on its own axis, causes the
upper pedal to move forward to the product storage passage
to come in contact with the second lowest product and
causes the lower pedal to move backward from the product
storage passage to discharge the lowest product downward by
staying in the upward-rotated state and maintaining the
pedal link in the upward-moved state when the link lever
comes in sliding contact with the cam portion disposed in
the output gear, and causes the upper pedal to move
backward from the product storage passage and causes the
lower pedal to move forward to the product storage passage
to regulate downward movement of the products by allowing
the pedal link to move downward when the sliding contact
with the cam portion is released. In the product
discharging device, the worm gear is interposed between the

output gear and the drive source even when the supply of
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power 1is intercepted due to power outage or the like during
driving, and thus the output gear does not rotate reversely
but can maintain its state even when the drive source is
stopped, whereby the pedal link can be maintained in the
upward-moved state. Accordingly, since the upper pedal can
be maintained in the forward-moved state, the phenomenon in
the related art using the AC solenoid in which the AC
solenoid is switched to a non-powered state and the pedal
link moves downward due to interception of the supply of
power due to power outage or the like does not occur.
Accordingly, it is possible to prevent plural products from
being discharged when supply of power is intercepted due to
power outage or the like at the time of discharging of a
product.

Brief Description of Drawings

[0017] FIG. 1 is a cross-sectional side view
illustrating an internal structure of a vending machine to
which a product discharging device according to an
embodiment of the present invention is applied when viewed
from the right side.

FIG. 2 is a side view illustrating the product
dispensing system illustrated in FIG. 1 when viewed from
the right side.

FIG. 3 1is a perspective view illustrating the product
dispensing system illustrated in FIG. 1 when viewed from
the front-right side.

FIG. 4 is a perspective view illustrating the product
dispensing system illustrated in FIG. 1 when viewed from
the rear-right side.

FIG. 5 is a perspective view illustrating a first
product discharging device illustrated in FIGS. 2 to 4 when
viewed from the rear-right side.

FIG. 6 1is a diagram schematically illustrating a
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principal part
illustrated in

FIG. 7 1is
principal part
illustrated in

FIG. 8 1is
principal part
illustrated in

FIG. 9 1is

of the first product discharging device
FIGS. 2 to 5 when viewed from the right
a diagram schematically illustrating a

of the first product discharging device
FIGS. 2 to 5 when viewed from the right
a diagram schematically illustrating a

of the first product discharging device

FIGS. 2 to 5 when viewed from the right

side.

side.

side.

a perspective view illustrating a base of

the first product discharging device illustrated in FIGS. 2

to 5.
FIG.

portion and a harness guide attached to the base

illustrated in

FIG.

FIG. 9.

11 is a perspective view illustrating a first

sold-out link and a second sold-out link.

FIG.
of the product
4.

FIG.

the first sold-out link and a first sold-out detection

dispensing system illustrated in FIGS.

10 is a perspective view illustrating a bearing

12 is a side view illustrating a principal part

2 to

13 is a side view illustrating a relationship of

switch when a lower pedal is changed to a product-present

standby posture.

FIG.

constituting the first product discharging device

illustrated in

FIG.

FIGS. 2 to 5.

15 is a perspective view illustrating a

14 is a perspective view of a rotation stopper

relationship of the first sold-out link and the first sold-

out detection switch when the lower pedal moves backward.

FIG.

principal parts of a drive unit in the first product

discharging device

FIG.

17 is an

16 is an exploded perspective view illustrating

when viewed from the front-right side.

exploded perspective view 1llustrating
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principal parts of the drive unit in the first product
discharging device when viewed from the rear-left side.

FIG. 18 is a perspective view illustrating a second
product discharging device illustrated in FIGS. 2 to 4 when
viewed from the front-right side.

FIG. 19 is a diagram schematically illustrating a
principal part of the second product discharging device
illustrated in FIGS. 2 to 4 and FIG. 18 when viewed from
the right side.

FIG. 20 i1s a perspective view illustrating a base of
the second product discharging device illustrated in FIG.
18.

FIG. 21 1is a perspective view illustrating a bearing
portion and a guide attached to the base illustrated in FIG.
20.

FIG. 22 is a block diagram illustrating a
characteristic control system of the product dispensing
system.

FIG. 23 1s a perspective view illustrating the first
product discharging device when viewed from the rear-right
side.

FIG. 24 is a flowchart illustrating process details of
a dispensing control process which is performed by a
dispensing control unit.

FIG. 25 is a perspective view illustrating the first
product discharging device when viewed from the rear-right
side.

FIG. 26 1s a diagram illustrating operations of the
principal parts of the drive unit when viewed from the
front side.

FIG. 27 is a diagram illustrating the operations of
the principal parts of the drive unit when viewed from the

rear-front side.
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FIG. 28 is a flowchart illustrating process details of
a retry process (1) in the dispensing contrcl process
illustrated in FIG. 24.

FIG. 29 is a flowchart illustrating process details of
a retry process (2) in the dispensing control process
illustrated in FIG. 24.

FIG. 30 1s an exploded perspective view illustrating a
modified example of the drive unit.

FIG. 31 is a perspective view illustrating a modified
example of the product dispensing system.

FIG. 32 is a diagram illustrating principal parts in
another modified example of the drive unit when viewed from
the front side.

FIG. 33 is a diagram illustrating operation states of
the principal parts illustrated in FIG. 32.

FIG. 34 is a diagram illustrating the operation states
of the principal parts illustrated in FIG. 32.

FIG. 35 is a side view schematically illustrating
another modified example of the product dispensing system
when viewed from the right side.

FIG. 36 is a front view of a first product discharging
device illustrated in FIG. 35.

FIG. 37 is a rear view of the first product
discharging device illustrated in FIG. 36.

FIG. 38 is a perspective view of a second product
discharging device illustrated in FIG. 35.

FIG. 39 is a front view of the second product
discharging device illustrated in FIG. 38.

Description of Embodiments

[0018] Hereinafter, a product discharging device
according to an exemplary embodiment of the present
invention will be described in detail with reference to the

accompanying drawings.
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[0019] FIG. 1 is a cross-sectional side view
illustrating an internal structure of a vending machine to
which the product discharging device according to an
embodiment of the present invention is applied when viewed
from the right side. The vending machine exemplified
herein vends product in a cooled or heated state and
includes a main cabinet 1, an outer door 2, and an inner
door 3.

[0020] The main cabinet 1 has a rectangular
parallelepiped shape of which a front surface is opened by
appropriately combining plural steel sheets and includes a
product storage 4 having a heat-insulating structure
therein. The outer door 2 serves to cover the front
opening of the main cabinet 1 and is disposed at one edge
portion of the main cabinet 1 so as to be opened and closed.
The front surface of the outer door 2 is provided with
elements required for vending product such as a display
window, a product selection button, a bill input port, a
coin input port, a return lever, a built-in display, a coin
return port, and a product output port 2a. The inner door
3 is a heat-insulating door which is divided into upper and
lower parts to cover the front opening of the product
storage 4, an upper heat-insulating door 3a 1s disposed at
a position inside the outer door 2 at one edge portion of
the outer door 2 so as to be opened and closed, and a lower
heat-insulating door 3b is disposed at one edge portion of
the main cabinet 1 so as to be opened and closed. A
product discharge port 3¢ for discharging a product to the
outside of the product storage 4 is disposed in a lower
part of the lower heat-insulating door 3b of the inner door
3.

[0021] In the vending machine, a product. chute 5 is

disposed in the product storage 4, a temperature control
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unit 6 is disposed in an area below the product chute 5
(hereinafter, also referred to as a "heat exchange area"),
and a product storage rack 10 is disposed in an area above
the product chute 5 (hereinafter, also referred to as a
"product storage area”).

[0022] The product chute 5 is a plate-like member that
guides a product discharged from the product storage rack
10 to the product discharge port 3c of the inner door 3 and
is disposed to be gradually inclined downward toward the
front side. Although not clearly illustrated in the
drawing, plural vent holes (not illustrated) causing the
heat exchange area and the product storage area to
communicate with each other are formed in the product chute
5.

[0023] The temperature control unit 6 serves to maintain
the internal atmosphere of the product storage 4 in a
desired temperature state and includes an evaporator 6a, an
electric heater 6b, and a blower fan 6c of a refrigeration
cycle. 1In the temperature control unit 6, for example,
when the blower fan 6c¢ is driven in a state in which the
refrigeration cycle operates, air cooled in the evaporator
6a is supplied upward through the vent holes of the product
chute 5 and thus the product storage area can be maintained
in a low-temperature state. On the other hand, when the
blower fan 6¢ is driven in a state in which power is
supplied to the electric heater 6b, air heated by the
electric heater 6b is supplied upward through the vent
holes of the product chute 5 and thus the product storage
area can be maintained in a high-temperature state.
Although not clearly illustrated in the drawing, a
compressor, a condenser, and an expansion valve of the
refrigeration cycle are all disposed in a machine room 7

outside the product storage 4.
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[0024] The product storage racks 10 are arranged in
three lines in the front-rear direction, includes plural
(two in the illustrated example) product storage passages
13 which are disposed in a meandering shape in the vertical
direction by disposing passage elements 12 between a pair
of base side plates 11, and stores plural products with a
sideways posture in the vertical direction in the product
storage passages 13. More specifically, the passage
elements 12 are appropriately disposed on the front side
and the rear side of the product storage passages 13 so as
to face each other and are fixed to the base side plate 11.
Accordingly, in each product storage rack 10, two product
storage passages 13 are disposed to be adjacent to each
other in the front-rear direction. In the following
description, the front product storage passage 13 in one
product storage rack 10 is also referred to as a first
product storage passage 13a and the rear procduct storage
passage 13 is also referred to as a second product storage
passage 13b.

[0025] The passage elements 12 are provided with
flappers which are not clearly illustrated in the drawing.
The flappers are swingably disposed in the passage elements
12 so as to move forward to and backward from the product
storage passage 13. The flappers are biased by coil
springs (not illustrated) and moves forward to the product
storage passages 13 in a normal state. The flapper moves
backward alcng the meandering product storage passage 13
against a bias force of the coil spring to correct the
posture of a product by coming in contact with the product
passing through the product storage passage 13.

[0026] In the product storage rack 10, a top tray 14 is
disposed in the top of the product storage passage 13 and a

product dispensing system 20 is disposed in the bottom of
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the product storage passage 13.

[0027] The top tray 14 is formed by bending a plate-like
metal sheet, and the top tray is disposed between the base
side plates 11 so as to be gradually inclined downward from
the front side to the rear side. The top surface of the
top tray 14 constitutes a product guide passage 15 that
guides a product input through an input port to the product
storage passage 13.

[0028] FIGS. 2 to 4 illustrate a product dispensing
system 20 illustrated in FIG. 1, where FIG. 2 is a side
view when viewed from the right side, FIG. 3 is a
perspective view when viewed from the front-right side, and
FIG. 4 is a perspective view when viewed from the rear-
right side.

[0029] As illustrated in FIGS. 2 to 4, the product
dispensing system 20 includes one product discharging
device (hereinafter, also referred to as a first product
discharging device) 20a and the other product discharging
device (hereinafter, also referred to as a second product
discharging device) 20b, where the first product
discharging device 20a and the second product discharging
device 20b are coupled to each other back to back. FIGS. 2
to 4 illustrate a state in which both of the first product
discharging device 20a and the second product discharging
device 20b constituting the product dispensing system 20
store no product.

[0030] FIG. 5 is a perspective view illustrating the
first product discharging device 20a illustrated in FIGS. 2
to 4 when viewed from the rear-right side. 1In the
following description, the configuration of the first
product discharging device 20a will be first described and
then the second product discharging device 20b will be

described.
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[0031] FIGS. 6 to 8 are diagrams schematically
illustrating principal parts of the first product
discharging device 20a illustrated in FIGS. 2 to 5 when
viewed from the right side. 1In the following description,
the configuration of the first product discharging device
20a will be described appropriately with reference to FIGS.
6 to 8.

[0032] The first product discharging device 20a is
applied to the first product storage passage 13a and is
disposed in the bottom of the first product storage passage
13a. The first product discharging device 20a serves to
store products in the first product storage passage 13a in
a standby state and to discharge a‘product to the product
chute 5 in an activated state by controlling behavior of
product between an opposite passage width defining plate 16
and the first product discharging device, and includes a
base 21.

[0033] As illustrated in FIG. 9, the base 21 is formed
by performing a cutting process and a bending process on a
steel sheet and is disposed to cause its own surface to
face the passage width defining plate 16. A side wall 2la
is formed by bending both sides of the base 21 and a first
insertion hole 22 and a second insertion hole 23 are formed
in an intermediate portion thereof. The circumferential
edges of the first insertion hole 22 and the second
insertion hole 23 are bent similarly to the side wall 2la
to form a flange.

[0034] The first insertion hole 22 and the second
insertion hole 23 are arranged in the right-left direction
each other and have the same size in the vertical directicn.
Among the first insertion hole 22 and the second insertion
hole 23, the first insertion hole 22 is located on the left

side of the second insertion hole 23, and the width in the
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right-left direction of the first insertion hole 22 1is
larger than the width in the right-left direction of the
second insertion hole 23. The first insertion hole 22 and
the second insertion hole 23 are through-openings (concave
portions for enabling a lower pedal 28 and an upper pedal
29 to be described later to move backward into the base 21)
having a substantially rectangular shape as a whole, the
top end of the first insertion hole 22 protrudes to the
left side, and the top end of the second insertion hole 23
protrudes to the right side. A first left bearing piece
22a is disposed at the left edge portion of the first
insertion hole 22, a first right bearing piece 22b is
disposed at the right edge portion of the first insertion
hole 22, a second left bearing piece 23a i1s disposed at the
left edge portion of the second insertion hole 23, and a
second right bearing piece 23b is disposed at the right
edge portion of the second insertion hole 23. The first
left bearing piece 22a and the second right bearing piece
23b correspond to the flange formed at the circumferential
edges of the first insertion hole 22 and the second
insertion hole 23. The first right bearing piece 22b and
the second left bearing piece 23a are formed integrally
with the base 21 in which a bearing portion 24 to be
described later is fitted and supported, and are formed in
shaft insertion flanges forming both U-shaped leg portions
in a bearing support portion formed in a U-shaped cross-
section (discontinuous). The bearing support portion has a
function of maintaining the strength of the base 21 even
when a through-opening including the first insertion hole
22 and the second insertion hole 23 which form a
substantially rectangular shape as a whole 1s formed in the
base 21.

[0035] As illustrated in FIG. 10, a bearing portion 24
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and a harness guide 25 are attached to the base 21 having
the above-mentioned configuration. The bearing portion 24
is formed of a resin material or the like and is interposed
between the first right bearing piece 22b and the second
left bearing piece 23a.

[0036] The harness guide 25 is formed of a resin
material or the like similarly to the bearing portion 24
and is disposed along the right side wall 2la of the base
21 so as to be adjacent to the second right bearing piece
23b. The harness guide 25 serves to guide a harness of
electronic components mounted on the first product
discharging device 20a. The harness guide 25 also serves
as a gulde member when the first product discharging device
20a and the second product discharging device 20b are
coupled to each other back to back.

[0037] The harness guide 25 is provided with a first
sold-out detection switch 26 and a second sold-out
detection switch 27.

[0038] The first sold-out detection switch 26 is
arranged in the front-rear direction along with the second
sold-out detection switch 27, and is located in front of
the second sold-out detection switch 27. The first sold-
out detection switch 26 is a so-called push type switch and
includes a contactor 26a that is biased to rise upright by
a spring not illustrated. The first sold-out detection
switch 26 is switched to an OFF state to output an OFF
signal to a dispensing control unit 110 to be described
later when the contactor 26a is not pressed, and is
switched to an ON state to output an ON signal to the
dispensing control unit 110 when the contactor 26a is
pressed and displaced against the biasing force of the
spring.

[0039] In this embodiment, the first sold-out detection
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switch 26 is switched to the OFF state when the contactor
26a 1s not pressed and is switched to the ON state when the
contactor 26a is pressed and displaced, but in the presert
invention, the first sold-out detection switch 26 may be
switched to the ON state when the contactor 26a is not
pressed and may be switched to the OFF state when the
contactor 26a is pressed and displaced.

[0040] The second sold-out detection switch 27 is
located in back 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 contactor 27a that is biased to
rise upright by a spring not illustrated. The second sold-
out detection switch 27 is switched to an OFF state to
output an OFF signal to the dispensing control unit 110 to
be described later when the contactor 27a is not pressed,
and 1s switched to an ON state to output an ON signal to
the dispensing control unit 110 when the contactor 27a is
pressed and displaced against the biasing force of the
spring.

[0041] In this embodiment, the second sold-out detection
switch 27 is switched to the OFF state when the contactor
27a 1is not pressed and is switched to the ON state when the
contactor 27a 1s pressed and displaced, but in the present
invention, the second sold-out detection switch 27 may be
switched to the ON state when the contactor 27a is not
pressed and may be switched to the OFF state when the
contactor 27a 1is pressed and displaced.

[0042] 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 an axial member
disposed to penetrate 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
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piece 23a, the second right bearing piece 23b, and the
bearing portion 24 so as to extend substantially in the
horizontal direction, and supports the lower pedal 28 in
the middle way thereof.

[0043] A first sold-out link 30 is disposed at the right
end of the first swing support shaft 28a. As illustrated
in FIG. 11, the first sold-out link 30 includes a first
sold-out base portion 31, a first sold-out contact portion
32, and a first sold-out pressing portion 33. The first
sold-out base portion 31 has a substantially disk-like
shape and a penetration hole 3la penetrated by the right
end of the first swing support shaft 28a is formed. The
first sold-out contact portion 32 extends to the left side
from the rear part of the first sold-out base portion 31.
The first sold-out pressing portion 33 is formed to
protrude to the right side from the bottom of the first
sold-out base portion 31. The penetration hole 3la formed
in the first sold-out base portion 31 is formed to be
larger than the first swing support shaft 28a and is
configured such that the first sold-out link 30 can freely
move relative to the first swing support shaft 28a.

[0044] The second swing support shaft 29%a is an axial
member disposed to penetrate the through-holes 22a2, 22b2,
23b2, 23b2, and 24b 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 portiocn 24 so as to extend in the substantially
horizontal direction in an area above the first swing
support shaft 28a, and supports the upper pedal 29 in the
middle way thereof.

[0045] The lower pedal 28 is a plate-like member and 1is
disposed to be swingable about the central axis of the

first swing support shaft 28a by inserting the first swing
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support shaft 28a into the base end thereof.

[0046] The tip portion of the lower pedal 28 extends in
an outer radial direction of the first swing support shaft
28a, and can move forward to and backward from the first
product storage passage 13a via the first insertion hole 22
and the second insertion hole 23 when the lower pedal
swings about the central axis of the first swing support
shaft 28a. That is, the lower pedal 28 is swingably
disposed to move forward to and backward from the first
product storage passage 13a.

[0047] A lower pedal spring 28b is interposed between
the lower pedal 28 and the base 21. The lower pedal spring
28b normally biases the lower pedal 28 in the forward
moving direction to the first product storage passage 13a.
More specifically, the lower pedal spring 28b causes the
lower pedal 28 to take a standby posture (hereinafter, also
referred to as a product-absent standby posture) such that
the tip portion of the lower pedal 28 is located higher
than the first swing support shaft 28a as illustrated in
FIG. 6. When product is placed on the top surface of the
lower pedal 28, the lower pedal spring 28b causes the lower
pedal 28 to take a standby posture (hereinafter, also
referred to as a product-present standby posture) such that
the tip portion of the lower pedal 28 is located at the
same height level as the first swing support shaft 28a as
illustrated in FIG. 7.

[0048] Accordingly, in the product-absent standby
posture, the tip portion of the lower pedal 28 is located
higher than in the product-present standby posture.

[0049] When the lower pedal 28 takes the product-absent
standby posture, the base end of the lower pedal 28 comes
in contact with the first sold-out contact portion 32 in

the first scld-out link 30 as illustrated in FIG. 12, thus
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the first sold-out link 30 rotates about the first swing
support shaft 28a, and thus the first sold-out pressing
portion 33 presses the contactor 26a of the first sold-out
detection switch 26. Accordingly, in the first sold-out
detection switch 26, the contactor 26a is pressed and
displaced forward against the biasing force of the spring
and is switched to the ON state, and thus an ON signal is
output to the dispensing control unit 110.

[0050] On the other hand, when the lower pedal 28 takes
the product-present standby posture, the base end of the
lower pedal 28 is separated from the first socld-out contact
portion 32 of the first sold-out link 30 as illustrated in
FIG. 13 and thus the first sold-out link 30 is switched to
a free state. Accordingly, in the first sold-out detection
switch 26, the contactor 26a is biased by the spring to
rise upright and is switched to the OFF state, and thus an
OFF signal is output to the dispensing control unit 110.
That is, the first sold-out link 30 switched to the free
state rotates about the first swing support shaft 28a by
pressing the first sold-out pressing portion 33 against the
contactor 26a.

[0051] The lower pedal 28 includes a plate-like pedal
body 281 and a pair of guide portions 282. The pair of
guide portions 282 is disposed on the rear side of the
pedal body 281. Each guide portion 282 is a plate-like
member extending in the vertical direction and both guide
portions are formed to face each other. A guide groove 283
is formed on the facing surfaces of the guide portions 282.
[0052] The guide groove 283 includes a fitting portion
283a which is located at the lowest position in a state in
which the lower pedal 28 is disposed at a forward-moved
position at which the lower pedal most moves forward to the

first product storage passage 13a (the state illustrated in
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FIG. 6) and into which a pedal operating shaft 361 of a
rotation stopper 36 to be described later is fitted, a
contact portion 283d which is located at the highest
position in a state in which the lower pedal 28 is disposed
at a backward-moved position at which the lower pedal most
moves backward from the first product storage passage 13a
(the state illustrated in FIG. 8) and with which the pedal
operating shaft 361 of the rotation stopper 36 comes in
contact, and a first guide portion 283b and a second guide
portion 283c which are continuously connected to the
fitting portion 283a and the contact portion 283d.

[0053] The first guide portion 283b is formed in the
guide portion 282 to be inclined obligquely upward from the
fitting portion 283a so as to get away from the base 21, be
inclined obliquely upward so as to get close to the base 21,
and then reach the contact portion 283d in a state in which
the lower pedal 28 is located at the position (forward-
moved position) at which the lower pedal most moves forward
to the first product storage passage 13a.

[0054] The second guide portion 283c is formed in the
guide portion 282 to be inclined obliquely downward from
the contact portion 283d so as to get away from the base 21
and then reach the fitting portion 283a in a state in which
the lower pedal 28 is located at the position (forward-
moved position) at which the lower pedal most moves forward
to the first product storage passage l3a.

[0055] The length in the outer radial direction of the
lower pedal 28 from the first swing support shaft 28a is
set to a length with which a gap smaller than the maximum
width of a product having a small maximum width can be
secured between the passage width defining plate 16 and the
lower pedal when the lower pedal is located at the position

(forward-moved position) at which the lower pedal most
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moves forward to the first product storage passage 13a.
[0056] The upper pedal 29 is a plate-like member and 1is
disposed in the base 21 so as to be swingable about the
central axis of the second swing support shaft 2%a by
inserting the second swing support shaft 2%9a intoc the base
end thereof.

[0057] The tip portion of the upper pedal 29 extends in
an outer radial direction of the second swing support shaft
29a, and can move forward to and backward from the first
product storage passage 13a via the first insertion hole 22
and the second insertion hole 23 when the upper pedal
swings about the central axis of the second swing support
shaft 29a. That is, the upper pedal 29 is swingably
disposed to move forward to and backward from the first
product storage passage 1l3a.

[06058] An upper pedal spring (not illustrated) is
interposed between the upper pedal 29 and the base 21. The
upper pedal spring normally biases the upper pedal 29 in
the backward moving direction to the first product storage
passage 13a.

[0059] The upper pedal 29 is provided with a pressing
inclined surface 291, a concave portion 292, a stopper
contact portion 293, and a protrusion 294. The pressing
inclined surface 291 is disposed in the tip portion of the
upper pedal 29 and is a curved inclined surface which 1is
formed to be gradually lowered toward the first product
storage passage 13a when the upper pedal 29 moves backward
from the first product storage passage 13a. The concave
portion 292 is disposed on the rear side of the upper pedal
29 and is a set of concave places extending substantially
in the horizontal direction and being formed to be opened
to both side surfaces of the upper pedal 29. The stopper

contact portion 293 is a portion with which a stopper pin
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34a to be described later comes in contact and is disposed
to be inclined to the upper side of the concave portion 292
on the rear surface of the upper pedal 29.

[0060] The protrusion 294 is disposed at the base end of
the upper pedal 29 so as to protrude toward the first
product storage passage l1l3a.

[0061] The upper pedal 29 is biased to move backward
from the first product storage passage 13a by a biasing
force of the upper pedal spring, but the initial position
thereof is set in a state in which the upper pedal moves
backward from the first product storage passage 13a by
bringing the stopper pin 34a into contact with the concave
portion 292.

[0062] The upper pedal 29 is inclined to the front side
with respect to the vertical plane passing through the
second swing support shaft 29a in a state (the state
illustrated in FIG. 8) in which the upper pedal is located
at the position (forward-moved position) at which the upper
pedal most moves forward to the first product storage
passage 13a. The length in the outer radial direction of
the upper pedal 29 from the second swing support shaft 29a
is set to a length with which a gap smaller than the
maximum width of a product having a small maximum width can
be secured between the passage width defining plate 16 and
the upper pedal in the state in which the upper pedal is
inclined to the front side.

[0063] In the base 21, the stopper pin 34a, a pedal
stopper pin 34b, and a stopper shaft 34c are disposed
between the bearing portion 24 and the second right bearing
piece 23b.

[0064] The stopper pin 34a is an axial member which is
disposed substantially in the horizontal direction between

the bearing portion 24 and the second right bearing piece
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23b, where one end thereof is inserted into a stopper pin
insertion hole 23b3 of the second right bearing piece 23b
and the other end thereof is inserted into a stopper pin
insertion hole 24cl of the bearing portion 24 exposed from
the second left bearing piece 23a. The stopper pin 34a is
coupled to a pedal link 35 and is movable in the vertical
direction in the stopper pin insertion hocles 23b3 and 24cl
with the movement Iin the vertical direction of the pedal
link 35. The stopper pin 34a comes in contact with the
concave portion 292 of the upper pedal 29 located at the
initial position.

[0065] The pedal stopper pin 34b is an axial member
which is disposed substantially in the horizontal direction
between the bearing portion 24 and the second right bearing
piece 23b, where one end thereof is inserted into a pedal
stopper pin support groove 24c2 of the bearing portion 24
(which is a long groove extending in the vertical direction
similarly to the stopper pin insertion hole 24cl, which is
closed by a groove bottom which 1s a drawn portion denoted
by a reference sign 24cl, and which is not illustrated in
FIG. 6) and the other end thereof is inserted into a pedal
stopper pin support groove 23b4 of the second right bearing
piece 23b. The second right bearing piece 23a is provided
with an insertion groove 23ad4 so as to expose a pedal
stopper pin insertion hole 24c2. The pedal stopper pin 34b
is coupled to the pedal link 35 and is movable in the
vertical direction in the pedal stopper pin support grooves
23b4 and 24c2 with the movement in the vertical direction
of the pedal link 35. The circumferential surface of the
pedal stopper pin 34b slides in the pedal stopper pin
support grooves 23b4d and 24c2 when the pedal link 35 moves
in the vertical direction.

[0066] The stopper shaft 34c is an axial member which is
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disposed substantially in the horizontal direction between
the bearing portion 24 and the second right bearing piece
23b, where one end thereof is inserted into a stopper shaft
insertion hole 24c3 of the bearing portion 24 and the other
end thereof is inserted into a through-hole 23b5 of the
second right bearing piece 23b. The insertion hole of the
stopper shaft 34c is formed in the second right bearing
piece 23a. The stopper shaft 34c supports the rotation
stopper 36 in the middle way thereof.

[0067] The rotation stopper 36 is disposed between the
bearing portion 24 and the second right bearing piece 23b
so as to insert the stopper shaft 34c into the insertion
hole of the base end thereof and to be swingable about the
central axis of the stopper shaft 34c.

[0068] The tip portion of the rotatiocn stopper 36
extends in the outer radial direction of the stopper shaft
34c and is movable forward to and backward from the first
product storage passage 13a via the second insertion hole
23 when the rotation stopper swings about the central axis
of the stopper shaft 34c.

[0069] The rotation stopper 36 includes a pedal
operating shaft 361 so as to insert the pedal operating
shaft 361 into a through-hole 36a of the tip portion
thereof. The pedal operating shaft 361 is an axial member
which is disposed substantially in the horizontal direction
and both ends thereof are fitted into the guide grooves 283
of the lower pedal 28.

[0070] A pedal operating spring (not illustrated) is
interposed between the rotation stopper 36 and the base 21.
The pedal operating spring normally biases the rotation
stopper 36 in the forward moving direction to the first
product storage passage 13a.

[0071] The rotation stopper 36 is biased in the forward
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moving direction to the first product storage passage 13a
by the pedal operating spring, movement in the backward
moving direction thereof is regulated by moving the pedal
stopper pin 34b into a recessed portion 36b of the rotation
stopper 36 to come in contact with the pedal stopper pin
34b, and the initial position thereof in the state in which
the rotation stopper moves forward to the first product
storage passage 13a 1is set. Since the lower pedal 28 is
biased by the lower pedal spring 28b, the initial position
of the rotation stopper 36 1s set to a position at which
both ends of the pedal operating shaft 361 are located in
the fitting portion 283a of the guide grooves 283 and the
lower pedal 28 moves forward to the first product storage
passage 13a.

[0072] As illustrated in FIG. 14, the rotation stopper
36 1s provided with a panel-like blindfold portion 36cC
extending upward on the rear side thereof, that 1is, on the
rear side of the recessed portion 36b. The blindfold
portion 36c covers a part of the pedal stopper pin 34b
opposite to the first product storage passage 13a. More
specifically, the blindfold portion 36c covers the part,
which is opposite to the first product storage passage 13a,
of the pedal stopper pin 34b moving in the vertical
direction.

[0073] The pedal link 35 is a long plate—-like member
extending in the vertical direction and an upper portion
thereof is bent to the front side and then extends upward.
The upper portion of the pedal link 35 is provided with a
contact piece 351 extending backward and then extending
obliquely upward and a locking portion 352 locking a link
spring 35a. The link spring 35a is interposed between the
pedal link 35 and the base 21 and normally biases the pedal

link 35 downward.
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[0074] In a state in which the pedal link 35 is biased
by the link spring 35a and is located on the lower side,
the stopper pin 34a is disposed at the lower ends of the
stopper pin insertion holes 23b3 and 24cl and the pedal
stopper pin 34b is disposed at the lower ends of the
stopper pin support grooves 23b4 and 24c2. In this state,
the concave portion 292 of the upper pedal 29 disposed at
the backward-moved position comes in contact with the
stopper pin 34a. The rotation stopper 36 disposed at the
forward-moved position comes in contact with the pedal
stopper pin 34b to regulate the backward movement of the
rotation stopper 36. The pedal operating shaft 361 of the
rotation stopper 36 disposed at the forward-moved position
is fitted into the fitting portion 283a of the lower pedal
28 to regulate the backward movement of the lower pedal 28
disposed at the forward-moved position.

[0075] On the other hand, in the state in which the
pedal link 35 is located on the upper side against the

biasing force of the link spring 35a, as illustrated in FIG.

8, the stopper pin 34a is disposed at the upper ends of the
stopper pin insertion holes 23b3 and 24cl and the pedal
stopper pin 34b is disposed at the upper ends cf the pedal
stopper pin support grooves 23b4 and 24c2. 1In this state,
the stopper contact portion 293 of the upper pedal 29 comes
in contact with the stopper pin 34a to regulate the
backward movement of the upper pedal 29, and the upper
pedal 29 moves forward against the biasing force of the
upper pedal spring and is disposed at the forward-moved
position.

[0076] On the other hand, since the regulation of the
backward movement due to the pedal stopper pin 34b is
released, the regulation of the backward movement of the

rotation stopper 36 with respect to the stopper shaft 34c
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is released. Here, the weight of a product coming in
contact with the lower pedal 28 maintained at the forward-
moved position by the rotation stopper 36 is applied to the
rotation stopper 36, and the rotation stopper 36 starts its
backward movement with releasing the regulation of the
backward movement of the rotation stopper 36. When the
backward movement of the rotation stopper 36 is started,
the pedal operating shaft 361 departs from the fitting
portion 283a of the lower pedal 28. Accordingly, the lower
pedal 28 is allowed to move backward about the first swing
support shaft 28a and moves backward against the elastic
biasing force of the lower pedal spring 28b by the weight
of the product (see FIG. 8).

[0077] When the lower pedal 28 moves backward in this
way, as illustrated in FIG. 15, the base end of the lower
pedal 28 is separated from the first sold-ocut contact
portion 32 of the first sold-out link 30 and thus the first
sold-out link 30 is switched to the free state.
Accordingly, in the first sold-out detection switch 26, the
contactor 26a is based by the spring to rise upright and
thus to maintain the OFF state. That is, when the lower
pedal 28 moves backward, similarly to the product-present
standby posture, the first sold-out link 30 does not press
the contactor 26a of the first sold-out detection switch 26.
[0078] The first product discharging device 20a having
such a configuration includes a drive unit 40 in addition
to the above-mentioned configuration.

[0079] FIGS. 16 and 17 illustrate principal parts of the
drive unit 40 in the first product discharging device 20a,
where FIG. 16 1is an exploded perspective view thereof when
viewed from the front-right side and FIG. 17 is an exploded
perspective view thereof when viewed from the rear-left

side.
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[0080] The drive unit 40 is disposed in an upper center
area of the rear side of the base 21. The drive unit 40
includes a unit base 41 which is attached to the rear
surface of the base 21.

[0081] The unit base 41 is formed of, for example, a
resin material and is formed in a box shape of which the
rear surface 1is opened. In the unit base 41, the opening
of the rear surface is closed by attaching a unit cover 42
formed of a resin thereto, thereby forming a storage space
between the unit base and the unit cover 42. A motor 43, a
gear member 44, a carrier switch 45, and a link lever 46
are stored in the storage space formed by the unit base 41
and the unit cover 42.

[0082] The motor 43 serves as a drive source and is a DC
motor that is rotatable positively and reversely and that
is driven in accordance with a command issued from the
dispensing control unit 110 to be described later. The
motor 43 1is disposed in a state in which the motor is held
by a motor holding portion 4la of the unit base 41.

[0083] The gear member 44 includes a worm gear 441, an
intermediate gear 442, and an output gear 443. The worm
gear 441 includes a worm 44la and a worm wheel 441Db.

[0084] The worm 44la has a cylindrical shape and is
attached to an output shaft 43a of the motor 43. The worm
wheel 441b includes a first worm wheel 441bl having a disk
shape and a second worm wheel 441b2 having a disk shape.
[0085] In the first worm wheel 441bl, an axial portion
protruding rearward is formed at the center thereof and a
gear portion including plural teeth is formed on the
circumferential surface thereof.

[0086] The second worm wheel 441b2 is located on the
front side of the first worm wheel 441bl and is formed such

that an axial portion of which the central axis matches the
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central axis of the axial portion of the first worm wheel
441b1 protrudes to the front side. A gear portion
including plural teeth is also formed on the
circumferential surface of the second worm wheel 441bZ2.
[0087] The worm wheel 441b is disposed to be rotatable
about the central axis of the axial portion by inserting
the axial portion into concave portions 41lb and 42b of the
unit base 41 and the unit cover 42 in a state in which the
gear portion of the first worm wheel 441bl engages with the
worm 441la.

[0088] The intermediate gear 442 includes a disk-like
first intermediate gear 442a and a disk-like second
intermediate gear 442b. In the first intermediate gear
442a, an axial portion protruding to the rear side is
formed at the center thereof and a gear portion including
plural teeth is formed on the circumferential surface
thereof.

[0089] The second intermediate gear 442b 1s located on
the rear side of the first intermediate gear 442a and is
disposed such that an axial portion of which the central
axis matches the central axis of the axial portion of the
first intermediate gear 442a protrudes to the front side.
A gear portion including plural teeth is also formed on the
circumferential surface of the second intermediate gear
442Db.

[0090] The intermediate gear 442 is disposed to be
rotatable about the central axis of the axial portion by
inserting the axial portion into concave portions 41lc and
42c of the unit base 41 and the unit cover 42 in a state in
which the gear portion of the first intermediate gear 442a
engages with the gear portion of the second worm wheel
441b2.

[0091] The output gear 443 has a disk shape having a
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diameter larger than that of the worm wheel 441b or the
intermediate gear 442. A gear portion including plural
teeth i1s also formed on the circumferential surface of the
output gear 443. An axial portion protruding in the front-
rear direction is formed at the center of the output gear
443. A cam portion 443a is formed on the front surface of
the output gear 443 and a pressing piece 443b is formed on
the rear surface thereof.

[0092] The cam portion 443a has an arc shape and is
formed to protrude to the front side. The cam portion 443a
is formed such that the length of the arc shape thereof is
set to a size sufficient for holding a state in which the
pedal link 35 has moved upward.

[0093] The pressing piece 443b has a substantially V
shape and is formed to protrude to the rear side on the
rear surface opposite to the cam portion 443a.

[0094] The output gear 443 is disposed to be rotatable
about the central axis of the axial portion by inserting
the axial portion into concave portions 41d and 42d of the
unit base 41 and the unit cover 42 in a state in which the
gear portion engages with the gear portion of the second
intermediate gear 442b.

[0095] The carrier switch 45 is a so-called push type
switch and includes a contactor 45a. The carrier switch 45
is disposed in the unit base 41 in a state in which the
carrier switch is held slightly above the area in which the
output gear 443 is disposed. The carrier switch 45 is
switched to an ON state to supply details thereof as an ON
signal to the dispensing control unit 110 when the
contactor 45a 1is pressed, and is switched to an OFF state
to supply details thereof as an OFF signal to the
dispensing control unit 110 when the contactor 45a is not

pressed.
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[0096] The link lever 46 includes a first link lever 461
and a second link lever 462. The first link lever 461 is
formed of, for example, a resin material and a through-hole
461lal is formed at a base end 46la thereof. The first link
lever 461 has a hook shape in which a tip portion 461b
extends obliquely downward to the right side from the base
end 46la and is then curved obliquely upward to the right
side. The base end 46la of the first link lever 461 is
provided with a locking portion 46lc. The locking portion
461c is a plate-like elastic member which extends downward
from the left end of the base end 46la and which is
elastically deformable.

[0097] The first link lever 461 is disposed to be
rotatable about the central axis of a first link shaft 42e
on the front side of the output gear 443 by inserting the
first link shaft 42e disposed in the unit cover 42 into the
through-hole 46lal of the base end 46la. In this case, the
first link lever 461 penetrates a right opening (not
illustrated) formed by the unit base 41 and the unit cover
42 and the tip portion 461lb is located outside the unit
base 41 and the unit cover 42. The posture in the normal
state of the first link lever 461 is determined by bringing
the locking portion 46lc into contact with a left edge
portion 471 of the right opening.

[0098] The second link lever 462 is formed of, for
example, a resin material and a through-hole 462al is
formed at a base end 462a thereof. The second link lever
462 has a hook shape in which a tip portion 462b extends
obliquely downward to the left side from the base end 462a
and is then curved obliquely upward to the left side. The
tip portion 462b of the second link lever 462 has a width
in the front-rear direction larger than that of the tip

portion 461lb of the first link lever 461. The base end
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462a of the second link lever 462 is provided with a
locking portion 462c. The locking portion 462c is a plate-
like elastic member which extends downward from the right
end of the base end 462a and which is elastically
deformable.

[0099] The second link lever 462 is disposed to be
rotatable about the central axis of a second link shaft 42f
on the front side of the output gear 443 by inserting the
second link shaft 42f disposed in the unit cover 42 into
the through-hcole 462al of the base end 462a. In this case,
the second link lever 462 penetrates a left opening (not
illustrated) formed by the unit base 41 and the unit cover
42 and the tip portion 462b is located outside the unit
base 41 and the unit cover 42. The posture in the normal
state of the second link lever 462 is determined by
bringing the locking portion 462c into contact with a right
edge portion 472 of the left opening.

[0100] FIG. 18 1is a perspective view illustrating the
second product discharging device 20b illustrated in FIGS.
2 to 4 when viewed from the front-right side. FIG. 19 is a
diagram schematically illustrating principal parts of the
second product discharging device 20b illustrated in FIGS.
2 to 4 and FIG. 18 when viewed from the right side. The
most elements of the second product discharging device 20b
are common to the elements of the first product discharging
device 20a and are different from the elements of the first
product discharging device 20a, in that the front-rear
direction is different and thus the right-left direction is
reversed. Accordingly, in the description of the second
product discharging device 20b, the elements will be
appropriately omitted, and the elements of the second
product discharging device 20b common to the elements of

the first product discharging device 20a will be referenced
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by adding "'" to the reference signs in the first product
discharging device 20a and will be described in brief.
[0101] The second product discharging device 20b is
applied to the second product storage passage 13b and is
disposed in the bottom of the second product storage
passage 13b. The second product discharging device 20b
serves to store products in the second product storage
passage 13b in a standby state and to discharge a product
to the product chute 5 in an activated state by controlling
behaviocr of product between an opposite passage width
defining plate 17 and the second product discharging device,
and includes a base 21°'.

[0102] As illustrated in FIG. 20, the base 21' is formed
by performing a cutting process and a bending process on a
steel sheet and is disposed to cause its own surface to
face the passage width defining plate 17. A side wall 2la’'
of the base 21' is formed by bending both sides and a first
insertion hole 22' and a second insertion hole 23' are
formed in an intermediate portion thereof. The
circumferential edges of the first insertion hole 22' and
the second insertion hole 23' are bent similarly to the
side wall 2la' to form a flange.

[0103] The first insertion hole 22' and the second
insertion hole 23' are arranged in the right-left direction
and have the same size in the vertical direction. Among
the first insertion hole 22' and the second insertion hole
23', the first insertion hole 22' is located on the right
side of the second insertion hole 23', and the width in the
right-left direction of the first insertion hole 22' is
larger than the width in the right-left direction of the
second insertion hole 23'. The first insertion hole 22
and the second insertion hole 23' are through-openings

(concave portions for enabling the lower pedal 28' and the
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upper pedal 29' to be described later to move backward into
the base 21') having a substantially rectangular shape as a
whole, the top end of the first insertion hole 22'
protrudes to the right side, and the top end of the second
insertion hole 23' protrudes to the left side. A first
right bearing piece 22a' is disposed at the right edge
portion of the first insertion hole 22', a first left
bearing piece 22b' is disposed at the left edge portion of
the first insertion hole 22', a second right bearing piece
23a' 1s disposed at the right edge portion of the second
insertion hole 23', and a second left bearing piece 23b' is
disposed at the left edge portion of the second insertion
hole 23'. The first left bearing piece 22b' and the second
right bearing piece 23a' correspond to the flange formed at
the circumferential edges of the first insertion hole 22'
and the second insertion hole 23'. The first left bearing
piliece 22b' and the second right bearing piece 23a' are
formed integrally with the base 21' in which a bearing
portion 24' to be described later is fitted and supported,
and are formed in shaft insertion flanges forming both U-
shaped leg portions in a bearing support portion formed in
a U-shaped cross-section (discontinuous). The bearing
support portion has a function of maintaining the strength
of the base 21' even when a through-opening including the
first insertion hole 22' and the second insertion hole 23’
which form a substantially rectangular shape as a whole is
formed in the base 21°'.

[0104] As 1llustrated in FIG. 21, the bearing portion
24' and a guide 48 are attached to the base 21' having the
above-mentioned configuration. The bearing portion 24' is
formed of a resin material or the like and is interposed
between the first left bearing piece 22b' and the second

right bearing piece 23a'. The guide 48 is formed of a
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resin material or the like similarly to the bearing portion
24' and 1is disposed in the base 21' so as to be adjacent to
the second left bearing piece 23b'.

[0105] The base 21' is provided with a first swing
support shaft 28a' and a second swing support shaft 29%a'.
The first swing support shaft 28a' is an axial member
disposed to penetrate through-holes 22al', 22bl', 23al'’,
23bl', and 24a' 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 portion 24' so as to extend substantially in
the horizontal direction, and supports the lower pedal 28’
in the middle way.

[0106] A second sold-out link 50 is disposed at the
right end of the first swing support shaft 28a'. As
illustrated in FIG. 11, the second sold-out link 50
includes a second sold-out base portion 51, a second sold-
out contact portion 52, and a second sold-out pressing
portion 53. The second sold-out base portion 51 is formed,
for example, by connecting the lower ends of two disc-
shaped portions 511 and 512 having a C-shape to a
connecting portion 513, and penetration holes 51la and 512a
penetrated by the right end of the first swing support
shaft 28a' are formed in the disc-shaped portions 511 and
512, respectively. The second sold-out contact portion 52
extends to the left side from the disc-shaped portion 512
of the left side of the second sold-out base portion 51.
The second sold-out contact portion 52 is disposed on the
left side of the first sold-out contact portion 32
constituting the first sold-out link 30 so as not to
interfere with each other. The second sold-out pressing
portion 53 1is formed to protrude to the right side from the

lower part of the right disc-shaped portion 511 of the
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second sold-out base portion 51. The penetration holes
511a and 512a formed in the second sold-out base portion 51
are formed to be larger than the first swing support shaft
28a’' and are configured such that the second sold-out link
50 can freely move relative to the first swing support
shaft 28a'.

[0107] The second swing support shaft 29a' is an axial
member disposed to penetrate the through-holes 22a2', 22b2',
23b2', 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 portion 24' so as to extend in the
substantially horizontal direction in an area above the
first swing support shaft 28a', and supports the upper
pedal 29' in the middle way.

[0108] The lower pedal 28' is a plate-like member and is
disposed to be swingable about the central axis of the
first swing support shaft 28a' by inserting the first swing
support shaft 28a' into the base end thereof.

[0109] The tip portion of the lower pedal 28' extends in
an outer radial direction of the first swing support shaft
28a', and can move forward to and backward from the second
product storage passage 13b via the first insertion hole
22' and the second insertion hole 23' when the lower pedal
swirigs about the central axis of the first swing support
shaft 28a'. That is, the lower pedal 28' is swingably
disposed to move forward to and backward from the second
product storage passage 13b.

[0110] A lower pedal spring 28b' is interposed between
the lower pedal 28 and the base 21'. The lower pedal
spring 28b' normally biases the lower pedal 28' in the
forward moving direction to the second product storage

passage 13b. More specifically, the lower pedal spring
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28b' causes the lower pedal 28' to take a standby posture
(hereinafter, also referred to as a product-absent standby
posture) such that the tip portion of the lower pedal 28'
is located higher than the first swing support shaft 28a’
as illustrated in FIG. 19. When product is placed on the
top surface of the lower pedal 28', the lower pedal spring
28b' causes the lower pedal 28' to take a standby posture
(hereinafter, also referred to as a product-present standby
posture) such that the tip portion of the lower pedal 28"
is located at the same height level as the first swing
support shaft 28a’'.

[0111] Accordingly, in the product-absent standby
posture, the tip portion of the lower pedal 28' is located
higher than that of the product-present standby posture.
([0112] When the lower pedal 28' takes the product-absent
standby posture, the base end of the lower pedal 28' comes
in contact with the second sold-out contact portion 52 of
the second sold-out link 50 as illustrated in FIG. 12, thus
the second sold-out link 50 rotates about the first swing
support shaft 28a', and thus the second sold-ocut pressing
portion 53 presses the contactor 27a of the second sold-out
detection switch 27. Accordingly, in the second sold-out
detection switch 27, the contactor 27a is pressed and
displaced backward against the biasing force of the spring
and is switched to the ON state, and thus an ON signal is
output to the dispensing control unit 110.

[0113] On the other hand, when the lower pedal 28' takes
the product-present standby posture, the base end of the
lower pedal 28' i1s separated from the second sold-out
contact portion 52 of the second sold-out link 50 and thus
the second sold-out link 50 is switched to a free state.
Accordingly, in the second sold-out detection switch 27,

the contactor 27a is biased by the spring to rise upright
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and i1s switched to the OFF state, and thus an OFF signal is
output to the dispensing control unit 110. That is, the
second sold-ocut link 50 switched to the free state rotates
about the first swing support shaft 28a' by pressing the

second sold-out pressing portion 53 against the contactor

27a.
[0114] The lower pedal 28' includes a plate-like pedal
body 281" and a pair of guide portions 282'. The pair of

guide porticns 282' is disposed on the rear side of the
pedal body 281'. Each guide portion 282' is a plate-like
member extending in the vertical direction and both are
formed to face each other. A guide groove (not
illustrated) is formed on the facing surfaces of the guide
portions 282°'.

[0115] The guide groove includes a fitting portion which
is located at the lowest position in a state in which the
lower pedal 28' is disposed at a forward-moved position at
which the lower pedal most moves forward to the second
product storage passage 13b and into which a pedal
operating shaft (not illustrated) of a rotation stopper 36'
to be described later is fitted, a contact portion which is
located at the highest position in a state in which the
lower pedal 28' is disposed at a backward-moved position at
which the lower pedal most moves backward from the second
product storage passage 13b and with which the pedal
operating shaft of the rotation stopper 36' comes in
contact, and a first guide portion and a second guide
portion which are continuously connected to the fitting
portion and the contact portion.

[0116] The first guide portion is formed in the guide
portion 282' to be inclined obliquely upward from the
fitting portion so as to get away from the base 21', be

inclined obliquely upward so as to get close to the base
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21', and then reach the contact portion in a state in which
the lower pedal 28' is located at the position (forward-
moved position) at which the lower pedal most moves forward
to the second product storage passage 13b.

[0117] The second guide portion is formed in the guide
portion 282' to be inclined obliquely downward from the
contact portion so as to get away from the base 21' and
then reach the fitting portion in a state in which the
lower pedal 28' is located at the position (forward-moved
position) at which the lower pedal most moves forward to
the second product storage passage 13b.

[0118] The length in the outer radial direction of the
lower pedal 28' from the first swing support shaft 28a' is
set to a length with which a gap smaller than the maximum
width of a product having a small maximum width can be
secured between the passage width defining plate 17 and the
lower pedal when the lower pedal is located at the position
(forward-moved position) at which the lower pedal most
moves forward to the second product storage passage 13b.
[0119] The upper pedal 29' is a plate-like member and is
disposed in the base 21' so as to be swingable about the
central axis of the second swing support shaft 29%a' by
inserting the second swing support shaft 29a' into the base
end thereof.

[0120] The tip portion of the upper pedal 29' extends in
an outer radial direction of the second swing support shaft
2%a', and can move forward to and backward from the second
product storage passage 13b via the first insertion hole
22" and the second insertion hole 23' when the upper pedal
swings about the central axis of the second swing support
shaft 2%a'. That is, the upper pedal 29' is swingably
disposed to move forward to and backward from the second

product storage passage 13b.



10

15

20

25

30

41

[0121] An upper pedal spring (not illustrated) is
interposed between the upper pedal 29' and the base 21°'.
The upper pedal spring normally biases the upper pedal 29!
in the backward moving direction to the second product
storage passage 13b.

[0122] The upper pedal 29' is provided with a pressing
inclined surface 291', a concave portion 292', a stopper
contact portion 293', and a protrusion 29%94'. The pressing
inclined surface 291' is disposed in the tip portion of the
upper pedal 29' and i1s a curved inclined surface which is
formed to be gradually lowered toward the second product
storage passage 13b when the upper pedal 29' moves backward
from the second product storage passage 13b. The concave
portion 292' is disposed on the rear side of the upper
pedal 29' and is a set of concave places extending
substantially in the horizontal direction and being formed
to be opened to both side surfaces of the upper pedal 29'.
The stopper contact portion 293' is a portion with which a
stopper pin to be described later comes in contact and is
disposed to be inclined to the upper side of the concave
portion 292' on the rear surface of the upper pedal 29'.
[0123] The protrusion 294' is disposed at the base end
of the upper pedal 29' so as to protrude toward the second
product storage passage 13Db.

[0124] The upper pedal 29' is biased to move backward
from the second product storage passage 13b by a biasing
force of the upper pedal spring, but the initial position
thereof is set in a state in which the upper pedal moves
backward from the second product storage passage 13b by
bringing the stopper pin into contact with the concave
portion 292",

[0125] The upper pedal 29' is inclined to the front side

with respect to the vertical plane passing through the
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second swing support shaft 29a' in a state in which the
upper pedal is located at the position (forward-moved
position) at which the upper pedal most moves forward to
the second product storage passage 13b. The length in the
outer radial direction of the upper pedal 29' from the
second swing support shaft 29a' is set to a length with
which a gap smaller than the maximum width of a product
having a small maximum width can be secured between the
passage width defining plate 17 and the upper pedal in the
state in which the upper pedal is inclined to the front
side.

[0126] In the base 21', the stopper pin (not
illustrated), the pedal stopper pin 34b', and the stopper
shaft 34c' are disposed between the bearing portion 24' and
the second left bearing piece 23b'.

[0127] The stopper pin i1s an axial member which is
disposed substantially in the horizontal direction between
the bearing portion 24' and the second left bearing piece
23b'". The stopper pin is coupled to the pedal link 35' and
is movable in the vertical direction with the movement in
the vertical direction of the pedal link 35'. The stopper
pin comes in contact with the concave portion 292' of the
upper pedal 29' located at the initial position.

[0128] The pedal stopper pin 34b' is an axial member
which is disposed substantially in the horizontal direction
between the bearing portion 24' and the second left bearing
piece 23b'. The pedal stopper pin 34b' is coupled to the
pedal link 35' and is movable in the vertical direction
with the movement in the vertical direction of the pedal
link 35'".

[0129] The stopper shaft 34c' is an axial member which
is disposed substantially in the horizontal direction

between the bearing portion 24' and the second left bearing
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piece 23b' and supports the rotation stopper 36' in the
middle thereof.

[0130] The rotation stopper 36' is disposed between the
bearing portion 24' and the second left bearing piece 23Db'
SO as to insert the stopper shaft 34c' into the insertion
hole of the base end thereof and to be swingable about the
central axis of the stopper shaft 34c'.

[0131] The tip portion of the rotation stopper 36'
extends in the outer radial direction of the stopper shaft
34c' and is movable forward to and backward from the second
product storage passage 13b via the second insertion hole
23' when the rotation stopper swings about the central axis
of the stopper shaft 34c'.

[0132] The rotation stopper 36' includes a pedal
operating shaft 361' so as to insert the pedal operating
shaft 361' (see FIG. 4) into the through-hole (not
illustrated) of the tip portion thereof. The pedal
operating shaft 361' is an axial member which is disposed
substantially in the horizontal direction and both ends
thereof are fitted into the guide grooves of the lower
pedal 28'.

[0133] A pedal operating spring (not illustrated) is
interposed between the rotation stopper 36' and the base
21'. The pedal operating spring normally biases the
rotation stopper 36' in the forward moving direction to the
second product storage passage 13b.

[0134)] The rotation stopper 36' is biased in the forward
moving direction to the second product storage passage 13b
by the pedal operating spring, movement in the backward
moving direction thereof is regulated by moving the pedal
stopper pin 34b' into a recessed portion 36b' of the
rotation stopper 36' to come in contact with the pedal

stopper pin 34b', and the initial position thereof in the
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state in which the rotation stopper moves forward to the
second product storage passage 13b is set. Since the lower
pedal 28' 1is biased by the lower pedal spring 28b', the
initial position of the rotation stopper 36' is set to a
position at which both ends of the pedal operating shaft
361' are located in the fitting portion of the guide
grooves and the lower pedal 28' moves forward to the second
product storage passage 13b.

[0135] The rotation stopper 36' is provided with a
panel-like blindfold portion 36c¢c' extending upward on the
rear side thereof, that is, on the rear side of the
recessed portion 36b'. The blindfold portion 36c' covers a
part of the pedal stopper pin 34b' opposite to the second
product storage passage 13b. More specifically, the
blindfold portion 36c' covers the part, which is opposite
to the second product storage passage 13b, of the pedal
stopper pin 34b' moving in the vertical direction.

[0136] The pedal link 35' is a long plate-like member
extending in the vertical direction and an upper portion
thereof is bent to the rear side and then extends upward.
The upper portion of the pedal link 35' is provided with a
contact piece 351' extending forward and then extending
obliguely upward and a locking portion 352' locking a link
spring 35a'. The link spring 35a' is interposed between
the pedal link 35' and the base 21' and normally biases the
pedal link 35' downward.

[0137] In a state in which the pedal link 35' is biased
by the link spring 35a' and is located on the lower side,
the concave portion 292' of the upper pedal 29' disposed at
the backward-moved position comes in contact with the
stopper pin. The rotation stopper 36' disposed at the
forward-moved position comes in contact with the pedal

stopper pin 34b' to regulate the backward movement of the
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rotation stopper 36'. The pedal operating shaft 361' of
the rotation stopper 36' disposed at the forward-moved
position is fitted into the fitting portion of the lower
pedal 28' to regulate the backward movement of the lower
pedal 28' disposed at the forward-moved position.

[0138] On the other hand, in the state in which the
pedal link 35' i1s located on the upper side against the
biasing force of the link spring 35a', the stopper contact
portion 293' of the upper pedal 29' comes in contact with
the stopper pin to regulate the backward movement of the
upper pedal 29', and the upper pedal 29' moves forward
against the biasing force of the upper pedal spring and is
disposed at the forward-moved position.

[0139] On the other hand, since the regulation of the
backward movement due to the pedal stopper pin 34b' is
released, the regulation of the backward movement of the
rotation stopper 36' with respect to the stopper shaft 34c'
is released. Here, the weight of a product coming in
contact with the lower pedal 28' maintained at the forward-
moved position by the rotation stopper 36' is applied to
the rotation stopper 36', and the rotation stopper 36’
starts its backward movement with releasing the regulation
of the backward movement of the rotation stopper 36'. When
the backward movement of the rotation stopper 36' is
started, the pedal operating shaft 361' departs from the
fitting portion 283a of the lower pedal 28'. Accordingly,
the lower pedal 28' is allowed to move backward about the
first swing support shaft 28a' and moves backward against
the elastic biasing force of the lower pedal spring 28b' by
the weight of the product.

[0140] When the lower pedal 28' moves backward in this
way, the base end of the lower pedal 28' is separated from

a second sold-out contact portion 52 of the second sold-out
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link 50 and thus the second sold-out link 50 is switched to
the free state. Accordingly, in the second sold-out
detection switch 27, the contactor 27a is based by the
spring to rise upright and thus to maintain the OFF state.
That 1is, when the lower pedal 28' moves backward, similarly
to the product-present standby posture, the second sold-ocut
link 50 does not press the contactor 27a of the second
sold-out detection switch 27.

[0141] The product dispensing system 20 is constituted
by coupling the first product discharging device 20a and
the second product discharging device 20b having the above-
menticned configurations to each other back to back using
the harness guide 25 as a guide mempber. In this case, the
tip of the first link lever 461 constituting the drive unit
40 is located in an area below the contact piece 351 of the
pedal link 35, and the tip of the second link lever 462 is
located in an area below the contact piece 351' of the
pedal link 357,

[0142] FIG. 22 is a block diagram illustrating a
characteristic control system of the product dispensing
system 20. As illustrated in FIG. 22, the product
dispensing system 20 includes a dispensing control unit 110.
The dispensing control unit 110 comprehensively controls
the operations of the product dispensing system 20 on the
basis of programs or data stored in a memory 111, and can
communicate with a vending machine controller 100 that
comprehensively controls the vending operation of the
vending machine.

[0143] The product dispensing system 20 having the
above-mentioned configuration operates as follows in the
standby state.

[0144] In the drive unit 40 of the first product

discharging device 20a, the cam portion 443a and the
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pressing piece 443b of the output gear 443 are located at
the highest position and the pressing piece 443b presses
the contactor 45a of the carrier switch 45. In this case,
the carrier switch 45 is in the ON state. In this standby
state, the tip portion 461b of the first link lever 4¢l
constituting the drive unit 40 is located at a position
separated downward from the contact piece 351 of the pedal
link 35 and the tip portion 462b of the second link lever
462 1is located at a position separated downward from the
contact piece 351' of the pedal link 35'.

[0145] Accordingly, in the first product discharging
device 20a, as illustrated in FIG. 5 or 23, the pedal link
35 1s disposed on the lower side. When a product is placed
on the top surface of the lower pedal 28 due to the
products input to the first product storage passage 13a,
the lower pedal 28 takes the product-present standby
posture and the upper pedal 29 takes the posture in which
the upper pedal moves backward from the first product
storage passage 13a. In this way, since the lower pedal 28
takes the product-present standby posture, the first sold-
out detection switch 26 takes the posture in which the
contactor 26a rises upright and is in the OFF state.

[01l40] In the second product discharging device 20b, the
pedal link 35' is disposed on the lower side, the lower
pedal 28' takes the product-present standby posture, and
the upper pedal 29' takes the posture in which the upper
pedal moves backward from the second product storage
passage 13b. In this way, since the lower pedal 28' takes
the product-present standby posture, the second sold-out
detection switch 27 takes the posture in which the
contactor 27a rises upright and is in the OFF state.

[0147] FIG. 24 i1is a flowchart illustrating processing

details of a dispensing control process which is performed
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by the dispensing control unit 110. The operation of the
product dispensing system 20 will be described below while
describing the dispensing control process. In the
following description, the product stored in the first
product storage passage 13a 1s also referred to as "first
product", and the product stored in the second product
storage passage 13b is also referred to as "second product”.
[0148] In the dispensing control process, when a command
to discharge the first product is issued from the vending
machine controller 100 (YES in step S101), the dispensing
control unit 110 drives the motor 43 positively (step S102).
[014¢9] When the motor 43 is driven positively, the
output gear 442 to which the driving force of the motor 43
is transmitted via the worm gear 441 and the intermediate
gear 442 rotates clockwise in a front view.

[0150] When the output gear 443 rotates clockwise in a
front view, the pressing piece 443b of the output gear 443
departs from the contactor 45a of the carrier switch 45.
Accordingly, the contactor 45a of the carrier switch 45 is
opened from the pressed state and is switched to the OFF
state.

[0151] When the cam portion 443a comes in contact with
the base end 46la of the first link lever 461 from the
upper side with the rotation of the output gear 443, the
first link lever 461 rotates counterclockwise in the front
view. When the first link lever 461 rotates
counterclockwise, the tip portion 461b moves upward. When
the tip portion 461b moves upward in this way, as
illustrated in FIGS. 25 to 27, the tip portion comes in
contact with the contact piece 351 of the pedal link 35,
the pedal link 35 can move upward by a predetermined
distance against the biasing force of the link spring 35a,

and the pedal link 35 can be held in the state in which the
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pedal link moves upward by the predetermined distance while
the cam portion 443a comes in sliding contact with the base
end 461la.

[0152] In this case, when the first link lever 461 comes
in sliding contact with the cam portion 443a, the first
link lever is adjusted such that the plane (A) including
the portion coming in sliding contact with the cam portion
443a is substantially perpendicular to the plane (B)
including its central axis (the central axis of the first
link shaft 42e) and a stop axis of the output gear 443.
[0153] With the upward movement of the pedal link 35,
the stopper pin 34a moves upward from the bottom ends of
the stopper pin insertion holes 23b3 and 24cl and the pedal
stopper pin 34b moves upward from the bottom ends of the
pedal stopper pin support grooves 23b4 and 24c2.

[0154] At this time, since the stopper pin 34a moves
upward while coming in contact with the edge wall of the
concave portion 292 of the upper pedal 29, the upper pedal
29 moves forward from the initial position against the
biasing force of the upper pedal spring. The forward
movement of the upper pedal 29 is performed along with the
upward movement of the stopper pin 34a. At the time at
which the stopper pin 34a reaches the top ends of the
stopper pin insertion holes 23b3 and 24cl, the stopper pin
comes in contact with the stopper contact portion 293 to
regulate the backward movement of the upper pedal 29.

[0155] The upper pedal 29 moving forward comes in
contact with a second lowest piece of first product
(hereinafter, also referred to as a next product) to
reqgulate downward movement of the next product.

[0156] On the other hand, since the weight of the
product coming in contact with the lower pedal 28

maintained at the forward-moved position is applied to the
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rotation stopper 36, the rotation stopper 36 starts its
backward movement by releasing the regulation of the
backward movement due to the upward movement of the pedal
stopper pin 34b.

[0157] When the rotation stopper 36 starts the backward
movement in this way, the pedal operating shaft 361 departs
from the fitting portion 283a and the lower pedal 28 starts
its backward movement against the biasing force of the
lower pedal spring 28b with the weight of the product. The
pedal operating shaft 361 of the rotation stopper 36
departing from the fitting portion 283a moves to a position
at which the first guide portion 283b and the second guide
portion 283c intersect each other along the first guide
portion 283b.

[0158] Thereafter, the lower pedal 28 moves backward
with the weight of the lowest product, the downward
movement of the lowest product is allowed, and the lowest
product i1s discharged downward (see FIG. 8). The
discharged product is guided to the product discharge port
3c via the product chute 5 and can be taken out via the
product output port 2a.

[0159] When the lowest product passes through the lower
pedal 28, the lower pedal 28 moves to the forward-moved
position with the elastic biasing force of the lower pedal
spring 28b and the rotation stopper 36 also moves to the
forward-moved position with the elastic biasing force of
the pedal operation spring. When the lower pedal 28 and
the rotaticn stopper 36 move to the forward-moved position,
the pedal operating shaft 361 held at the position at which
the first guide portion 283b and the second guide portion
283c intersect each other moves to the fitting portion 283a
along the second guide portion 283c, and the lower pedal 28

and the rotation stopper 36 are returned to the forward-
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moved position.

[0160] In the meantime, the pedal link 35 moves upward,
the stopper pin 34a is located at the top ends of the
stopper pin insertion holes 23b3 and 24cl, and the pedal
stopper pin 34b is located at the top ends of the pedal
stopper pin support grooves 23b4 and 24c2.

[0161] Thereafter, when the contact of the cam portion
443a with the base end 462a is released with the rotation
of the output gear 443, the pedal link 35 is biased to move
downward by the link spring 35a.

[0162] With the downward movement of the pedal link 35,
the stopper pin 34a moves downward from the top ends of the
stopper pin insertion holes 23b3 and 24cl and the pedal
stopper pin 34b moves downward from the top ends of the
pedal stopper pin support grooves 23b4 and 24c2.

[0163] When the pedal stopper pin 34b moves to the
bottom ends of the pedal stopper pin support grooves 23b4
and 24c2, the pedal stopper pin 34b comes in contact with
the recessed portion 36b on the rear side of the rotation
stopper 36 returned to the forward-moved position.
Accordingly, the movement in the backward moving direction
is regulated and the lower pedal 28 is returned to the
product-absent standby posture in which the lower pedal
moves forward to the first product storage passage 1l3a by
the biasing force of the lower pedal spring 28Db.

[0164] On the other hand, the upper pedal 29 is biased
by the upper pedal spring and moves backward with the
downward movement of the stopper pin 34a. Accordingly, the
downward movement of the next product is allowed, and then
the next product comes in contact with the forward-moved
lower pedal 28 to regulate the downward movement thereof,
and the lower pedal 28 transitions to the product-present

standby posture and is returned to the standby state.
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[0165] In the drive unit 40, the cam portion 443a comes
in contact with the base end 462a of the second link lever
462 with the clockwise rotation of the output gear 443 in a
front view. In this case, since the locking portion 462c
comes in contact with the right edge portion 472 of the
left opening, the rotation of the second link lever 462
about the central axis is regulated. Accordingly, the
locking portion 462c is elastically deformed to bring the
base end 462a close to the locking portion 462c, thereby
not interfering with the movement of the cam portion 443a
due to the rotation of the output gear 443.

[0166] Thereafter, when the cam portion 443a is returned
to the position of the standby state with the rotation of
the output gear 443, the pressing piece 443b presses the
contactor 45a of the carrier switch 45 to switch the
carrier switch 45 to the ON state. Immediately after the
pressing piece 443b presses the contactor 45a of the
carrier switch 45, the cam portion 443a departs from the
base end 462a of the second link lever 462 and the second
link lever 462 is returned to the original state by the
locking portion 462c.

[0167] In the above-mentioned positive driving of the
motor 43 in step S102, the dispensing control unit 110
monitors whether the carrier switch 45 is switched to the
ON state within a predetermined time (steps S103 and S5104).
That is, 1t is monitored whether the output gear 443
roctates by one turn within a predetermined time.

[0168] When it is determined that the carrier switch 45
is switched to the ON state within the predetermined time
(YES in step 5103 and NO in step S104), the dispensing
control unit 110 stops the positive driving of the motor 43
(step S105), returns the control flow, and ends the process.

As a result, it is possible to reliably discharge the first
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product for which a discharge command is issued as
described above.

[0169] When the carrier switch 45 is not switched to the
ON state within the predetermined time, that is, when the
ON signal is not output from the carrier switch 45 within
the predetermined time (NO in step S103 and YES in step
S104), the dispensing control unit 110 performs a retry
process (1) (step S200).

[0170] FIG. 28 is a flowchart illustrating processing
details of the retry process (1) in the dispensing control
process i1llustrated in FIG. 24.

[0171)] In the retry process (1), the dispensing control
unit 110 drives the motor 43 reversely and monitors whether
the carrier switch 45 is switched to the ON state within a
predetermined time (steps 5201, S202, and S203). When the
motor 43 is driven reversely, the output gear 443 to which
the driving force of the motor 43 is transmitted via the
worm gear 441 and the intermediate gear 442 rotates
counterclockwise in a front view. When the motor 43 is
driven reversely, at least the cam portion 443a of the
output gear 443 does not come in contact with the base end
462a of the second link lever 462, that is, the cam portion
443a does not pass through the base end 462a. Accordingly,
even when the motor 43 is driven reversely, the second link
lever 462 is not adversely affected (the second product is
not discharged from the second product discharging device
20b) .

[0172] When it is determined that the carrier switch 45
is switched to the ON state within the predetermined time
(YES in step $202 and NO in step S203), the dispensing
control unit 110 stops the reverse driving of the motor 43
(step S204) and drives the motor 43 positively again (step

3205). Then, it is monitored whether the carrier switch 45
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is switched to the ON state within the predetermined time
(steps S206 and $207).

[0173] Thereafter, when the carrier switch 45 is
switched to the ON state within the predetermined time (YES
in step S206 and NO in step S207), that is, when the output
gear 443 rotates by one turn clockwise in a front view
within the predetermined time, it is considered that the
first product is discharged as described above, the driving
of the motor 43 is stopped, it is determined that the retry
is successful (steps 5208 and S209), the control flow is
returned, and the retry process (1) is ended.

[0174] On the other hand, when the carrier switch 45 is
not switched to the ON state within the predetermined time
(NO in step S$S206 and YES in step S207), the dispensing
control unit 110 considers that a problem occurs,
determines that the retry fails (step $210), returns the
control flow, and ends the retry process (l1). When it is
determined in step $201 that the carrier switch 45 is not
switched to the ON state within the predetermined time (NO
in step S202 and YES in step S203), the dispensing control
unit 110 determines that the retry fails (step S210),
returns the control flow, and ends the retry process (1).
[0175] When the retry succeeds (YES in step S106), the
dispensing contrel unit 110 having performed the retry
process (1) holds the standby state (step S107), then
returns the control flow, and ends the dispensing control
process. As a result, by issuing a new command to
discharge the first product, discharging of the first
product is enabled.

[017¢] On the other hand, when the retry fails (NO in
step S106), the dispensing control unit considers and
determines that the first product in the first product

storage passage 13a is sold out (step S108), then returns
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the control flow, and ends the process. Accordingly, it is
determined that the first product is sold out, and thus a
sold-out lamp or the like can be lighted to stop vending of
the first product.

[0177] On the other hand, when a command to discharge
the second product is issued from the vending machine
controller 100 (NO in step S101 and YES in step S109), the
dispensing control unit 110 drives the motor 43 reversely
(step S110).

[0178] When the motor 43 is driven reversely in this way,
the output gear 443 to which the driving force of the motor
43 is transmitted via the worm gear 441 and the
intermediate gear 442 rotates counterclockwise in a front
view.

[0179] When the output gear 443 rotates counterclockwise
in a front view, the pressing piece 443b of the output gear
443 departs from the contactor 45a of the carrier switch 45.
Accordingly, the contactor 45a of the carrier switch 45 is
cpened from the pressed state and is switched to the OFF
State.

[0180] When the cam portion 443a comes in contact with
the base end 462a of the second link lever 462 from the
upper side with the rotation of the output gear 443, the
second link lever 462 rotates clockwise in the front view.
When the second link lever 462 rotates clockwise, the tip
portion 462b moves upward. When the tip portion 462b moves
upward in this way, the tip portion comes in contact with
the contact piece 351' of the pedal link 35', the pedal
link 35' can move upward by a predetermined distance
against the biasing force of the link spring 35a', and the
pedal link 35' can be held in the state in which the pedal
link moves upward by the predetermined distance while the

cam portion 443a comes in sliding contact with the base end
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462a.

[0181] In this case, when the second link lever 462
comes in sliding contact with the cam portion 443a, not
clearly illustrated in the drawing, the second link lever
is adjusted such that the plane including the portion
coming in sliding contact with the cam portion 443a is
substantially perpendicular to the plane including its
central axis (the central axis of the second link shaft
42f) and the stop axis of the output gear 443.

[0182] With the upward movement of the pedal link 35',
the stopper pin moves upward and the pedal stopper pin 34b'
also moves upward.

[0183] At this time, since the stopper pin moves upward
while coming in contact with the edge wall of the concave
portion 292' of the upper pedal 29', the upper pedal 29'
moves forward from the initial position against the biasing
force of the upper pedal spring. The forward movement of
the upper pedal 29' is performed along with the upward
movement of the stopper pin. At the time at which the
stopper pin reaches the top end of the stopper pin
insertion hole, the stopper pin comes in contact with the
stopper contact portion 293' to regulate the backward
movement of the upper pedal 29°'.

[0184] The upper pedal 29' moving forward comes in
contact with a second lowest piece of second product
(hereinafter, also referred to as a next product) to
regulate downward movement of the next product.

[0185] On the other hand, since the weight of the
product coming in contact with the lower pedal 28"
maintained at the forward-moved position is applied to the
rotation stopper 36', the rotation stopper 36' starts its
backward movement by releasing the regulation of the

backward movement due to the upward movement of the pedal
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stopper pin 34b'.

[0186] When the rotation stopper 36' starts the backward
movement in this way, the pedal operating shaft 361’
departs from the fitting porticn and the lower pedal 28'
starts its backward movement against the biasing force of
the lower pedal spring 28b' with the weight of the product.
The pedal operating shaft 361' of the rotation stopper 36
departing from the fitting portion moves to a position at
which the first guide portion and the second guide portion
intersect each other along the first guide portion.

(0187] Thereafter, the lower pedal 28' moves backward
with the weight of the lowest product, the downward
movement of the lowest product is allowed, and the lowest
product is discharged downward. The discharged product is
guided to the product discharge port 3c via the product
chute 5 and can be taken out via the product output port 2a.
[0188] When the lowest product passes through the lower
pedal 28', the lower pedal 28' moves to the forward-moved
position with the elastic biasing force of the lower pedal
spring 28b' and the rotation stopper 36' also moves to the
forward-moved position with the elastic biasing force of
the pedal operation spring. When the lower pedal 28' and
the rotation stopper 36' move to the forward-moved position,
the pedal operating shaft 361' held at the position at
which the first guide portion and the second guide portion
intersect each other moves to the fitting portion along the
second guide portion, and the lower pedal 28' and the
rotation stopper 36' are returned to the forward-moved
position.

[0189] Thereafter, when the contact of the cam portion
443a with the base end 462a 1is released with the rotation
of the output gear 443, the pedal link 35' is biased to

move downward by the link spring 35a'.



10

15

20

25

30

58

[0190] With the downward movement of the pedal link 35",
the stopper pin moves downward and the pedal stopper pin
34b' also moves downward.

[0191] When the pedal stopper pin 34b' moves downward to
the bottom end of the pedal stopper pin support groove, the
pedal stopper pin 34b' comes in contact with the recessed
portion 36b' on the rear side of the rotation stopper 36'
returned to the forward-moved position. Accordingly, the
movement in the backward moving direction is regulated and
the lower pedal 28' is returned to the product-absent
standby posture in which the lower pedal moves forward to
the second product storage passage 13b by the biasing force
of the lower pedal spring 28b'.

[0192] On the other hand, the upper pedal 29' is biased
by the upper pedal spring and moves backward with the
downward movement of the stopper pin. Accordingly, the
downward movement of the next product is allowed, then the
next product comes in contact with the forward-moved lower
pedal 28' to regulate the downward movement thereof, and
the lower pedal 28' transitions to the product-present
standby posture and is returned to the standby state.

[0193] In the drive unit 40, the cam portion 443a comes
in contact with the base end 46la of the first link lever
461 with the counterclockwise rotation of the output gear
443 in a front view. 1In this case, since the locking
portion 46lc comes in contact with the left edge portion
471 of the right opening, the rotation of the first link
lever 461 about the central axis is regulated. Accordingly,
the locking portion 461lc is elastically deformed to bring
the base end 46la close to the locking portion 46lc,
thereby not interfering with the movement of the cam
portion 443a due to the rotation of the output gear 443.

[0194] Then, when the cam portion 443a is returned to
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the position of the standby state with the rotation of the
output gear 443, the pressing piece 443b presses the
contactor 45a of the carrier switch 45 to switch the
carrier switch 45 to the ON state.

[0195] In the above-mentioned reverse driving of the
motor 43 in step S110, the dispensing control unit 110
monitors whether the carrier switch 45 is switched to the
ON state within a predetermined time (steps S111 and S112).
That is, it 1s monitored whether the output gear 443
rotates by one turn within a predetermined time.

[0196] When it is determined that the carrier switch 45
is switched to the ON state within the predetermined time
(YES in step S111 and NO in step S112), the dispensing
control unit 110 stops the reverse driving of the motor 43
(step S113), returns the control flow, and ends the process.
As a result, it is possible to reliably discharge the
second product for which a discharge command is issued as
described above.

[0197] When the carrier switch 45 is not switched to the
ON state within the predetermined time, that is, when the
ON signal is not output from the carrier switch 45 within
the predetermined time (NO in step S111 and YES in step
S112), the dispensing control unit 110 performs a retry
process (2) (step S300).

[0198] FIG. 29 is a flowchart illustrating processing
details of the retry process (2) in the dispensing contrcl
process illustrated in FIG. 24.

[0199] In the retry process (2), the dispensing control
unit 110 drives the motor 43 positively and monitors
whether the carrier switch 45 is switched to the ON state
within a predetermined time (steps S301, S302, and S303).
When the motor 43 is driven positively, the output gear 443

to which the driving force of the motor 43 is transmitted
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via the worm gear 441 and the intermediate gear 442 rotates
clockwise in a front view.

[0200] When it is determined that the carrier switch 45
is switched to the ON state within the predetermined time
(YES in step S302 and NO in step S303), the dispensing
control unit 110 stops the positive driving of the motor 43
(step S304) and drives the motor 43 reversely again (step
8305). Then, it is monitored whether the carrier switch 45
is switched to the ON state within the predetermined time
(steps 8306 and S5307).

[0201] Thereafter, when the carrier switch 45 is
switched to the ON state within the predetermined time (YES
in step S306 and NO in step S307), that is, when the output
gear 443 rotates by one turn counterclockwise in a front
view within the predetermined time, it is considered that
the second product is discharged as described above, the
driving of the motor 43 is stopped, it is determined that
the retry is successful (steps S308 and S309), the control
flow is returned, and the retry process (2) is ended.

[0202] On the other hand, when the carrier switch 45 is
not switched to the ON state within the predetermined time
(NO in step S306 and YES in step S307), the dispensing
control unit 110 considers that a problem occurs,
determines that the retry fails (step S310), returns the
control flow, and ends the retry process (2). When it is
determined in step S301 that the carrier switch 45 is not
switched to the ON state within the predetermined time (NO
in step S302 and YES in step S303), the dispensing control
unit 110 determines that the retry fails (step S5310),
returns the control flow, and ends the retry process (2).
[0203] When the retry succeeds (YES in step S114), the
dispensing control unit 110 having performed the retry

process (2) holds the standby state (step S115), then
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returns the control flow, and ends the dispensing control
process. As a result, by issuing a new command to
discharge the second product, discharging of the second
product i1s enabled.

[0204] On the other hand, when the retry fails (NO in
step S114), the dispensing control unit considers and
determines that the second product in the second product
storage passage 13b is sold out (step S116), then returns
the contrel flow, and ends the process. Accordingly, it is
determined that the second product is sold out, and thus a
sold-out lamp or the like can be lighted to stop vending of
the second product.

[0205] For example, when the product in the first
product storage passage 13a is sold out, the lower pedal 28
of the first product discharging device 20a is biased by
the lower pedal spring 28b and is switched to the product-
absent standby posture. In this case, as illustrated in
FIG. 12, the base end of the lower pedal 28 comes in
contact with the first sold-out contact portion 32 of the
first sold-out link 30 and thus the first sold-out link 30
rotates about the first swing support shaft 28a to cause
the first sold-out pressing portion 33 to press the
contactor 26a of the first sold-out detection switch 26.
Accordingly, in the first sold-out detection switch 26, the
contactor 26a 1s pressed and displaced forward against the
biasing force of the spring into the ON state, and outputs
the ON signal to the dispensing control unit 110.
Accordingly, the dispensing control unit 110 can consider
that the first product is sold out and thus can light a
sold-out lamp or the like.

[0206] For example, when the product in the second
product storage passage 13b is sold out, the base end of

the lower pedal 28' comes in contact with the second sold-
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out contact portion 52 of the second sold-out link 50 and
thus the second sold-out link 50 rotates about the first
swing support shaft 28a' to cause the second sold-out
pressing portion 53 to press the contactor 27a of the
second sold-out detection switch 27. Accordingly, in the
second sold-out detection switch 27, the contactor 27a is
pressed and displaced backward against the biasing force of
the spring into the ON state, and outputs the ON signal to
the dispensing control unit 110. Accordingly, the
dispensing control unit 110 can consider that the second
product is sold out and thus can light a sold-ocut lamp or
the like.

[0207] The dispensing control unit 110 may be configured
to determine that the product is sold out when the ON
signal of the first sold-out detection switch 26 or the
second sold-out detection switch 27 is maintained for a
certain time or more. Accordingly, it is possible to
prevent an erroneous operation when the lower pedal 28
(28') is returned to the product-absent standby posture
every vending or an erroneous operation due to chattering
which occurs by bound or the like when the lower pedal 28
is returned.

[0208] The product discharging device and the product
dispensing system 20 which have been described above
exhibit the following operational advantages.

[0209] In the first product discharging device 20a, the
first sold-out detection switch 26 switches its state to
detect presence or absence of the first product in the
first product storage passage 13a when the lower pedal 28
transitions to the product-absent standby posture and the
product-present standby posture, and the second sold-out
detection switch 27 switches its state to detect presence

or absence of the second product in the second product
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storage passage 13b when the lower pedal 28' transitions to
the product-absent standby posture and the product-present
standby posture. Accordingly, it is possible to reliably
recognize that no product is present in the product storage
passages 13 and to match the number of sales opportunities
of product with the number of products in the product
storage passages 13. Accordingly, according to the first
product discharging device 20a, it is possible to increase
the number of product sales opportunities.

[0210] In the first product discharging device 20a and
the second product discharging device 20b, since the
rotation stoppers 36 and 36' include the blindfold portions
36c and 36c¢c' covering the sides of the pedal stopper pins
34b and 34b' opposite to the product storage passages 13, a
blindfold plate as in the related art is not necessary and
it is possible to retain the antitheft capability while
decreasing the number of components. As a result,
according to the first product discharging device 20a and
the second product discharging device 20b, it is possible
to achieve a decrease in manufacturing cost and to improve
the antitheft capability.

(0211) In the first product discharging device 20a, the
output gear 443 constituting the drive unit 40 is linked to
the motor 43 via the worm gear 441 and rotates by the
driving force of the motor 43 transmitted via the worm gear
441. The first link lever 461 and the second link lever
462 constituting the drive unit 40 causes the upper pedals
29 and 29' to move forward to the product storage passage
13 and to come in contact with the second lowest product
and causes the lcwer pedals 28 and 28' to move backward
from the product storage passage 13 to discharge the lowest
product downward by staying in the upward-rotated state and

maintaining the pedal links 35 and 35’ in the upward-moved
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state when the link levers come in sliding contact with the
cam portion 443a disposed in the output gear 443, and
causes the upper pedals 29 and 29' to move backward from
the product storage passage 13 and causes the lower pedals
28 and 28' to move forward to the product storage passage
13 to regulate downward movement of the products by
allowing the pedal links 35 and 35' to move downward when
the sliding contact with the cam portion 443a is released.
In the first product discharging device 20a, the worm gear
441 is interposed between the output gear 443 and the motor
43 even when the supply of power is intercepted due to
power outage or the like during driving of the motor 43,
and thus the output gear 443 does not rotate reversely but
can maintain its state even when the motor 43 is stopped,
whereby the pedal links 35 and 35' can be maintained in the
upward-moved state. Accordingly, since the upper pedals 29
and 29' can be maintained in the forward-moved state, the
phenomenon in the related art using the AC solenoid in
which the AC solencid is switched to a non-powered state
and the pedal link moves downward due to interception of
the supply of power due to power outage or the like does
not occur. As a result, according to the first product
discharging device 20a, it is possible to prevent plural
products from being discharged when supply of power is
intercepted due to power outage or the like at the time of
discharging of a product. The first link lever 461 and the
second link lever 462 are configured to be substantially
perpendicular to the surface (A) including a part coming in
sliding contact with the cam portion 443a and the plane (B)
including the own axes and the axis of the output gear 443
when the link levers come in sliding contact with the cam
portion 443a. Accordingly, the output gear 443 can
reliably hold the pedal links 35 and 35' in the upward-
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moved state without receiving a load in the rotating
direction.

[0212] According to the above-mentioned product
dispensing system 20, since the first product discharging
device 20a includes the motor 43 serving as a drive source
for the first product discharging device 20a and the second
product discharging device 20b and the drive unit 40 that
alternatively selects the first product discharging device
20a and the second product discharging device 20b in
accordance with a discharge command and applies the driving
force from the motor 43 to the selected discharging device
when the discharge command is issued, it is possible to
decrease the number of drive sources in comparison with the
number of discharge mechanisms and to decrease the
manufacturing cost. Since the first product discharging
device 20a includes the drive unit 40 including the motor
43, it 1is also possible to use only the first product
discharging device 20a. That is, the present invention can
be applied to a product storage rack 10 in which an odd
number of product storage passages 13 are arranged in the
front-rear direction as well as the product storage rack 10
in which an even number of product storage passages 13 are
arranged in the front-rear direction. Accordingly, it is
possible to achieve a decrease in manufacturing cost and to
flexibly work depending on the number of product storage
passages 13 adjacent in the front-rear direction.

[0213] According to the product dispensing system 20,
since the motor 43 as a drive source is a DC motor, the
motor is not easily affected by a local voltage or a
frequency fluctuation and can be disposed at various
locations.

[0214] According to the product dispensing system 20,

since the first product discharging device 20a is provided
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with the first sold-out detection switch 26 and the second
sold-out detection switch 27, it may be possible to use
only the first product discharging device 20a. Accordingly,
it is possible to flexibly work depending on the number of
product storage passages 13 adjacent in the front-rear
direction. 1In addition, since electrical components are
disposed in only the first product discharging device 20a,
harnesses can be integrated in the first product
discharging device 20a.

[0215] According to the product dispensing system 20,
since the postures of the first link lever 461 and the
second link lever 462 in the normal state are determined by
bringing the elastically deformable locking portions 461lc
and 462c formed therein into contact with predetermined
parts (471 and 472), it is possible to easily attach the
unit cover 42 to the unit base 41.

[0216] According to the product dispensing system 20,
when the product discharging device 20a or 20b which is
alternatively selected and is supplied with the driving
force by the drive unit 40 is not driven within a
predetermined time, the dispensing control unit 110
considers that only the product discharging device 20a or
20b is out of order and performs sold-out processing of
determining that the product in the product storage passage
13 of the product discharging device 20a or 20b.
Accordingly, even when any one of the first product
discharging device 20a and the second product discharging
device 20b is subjected to vending stop by the sold-out
processing, the other can continue to discharge the product
and it is thus possible to perform moderate operation
corresponding to each product storage passage 13.

[0217] According to the product dispensing system 20,

since the first sold-out detection switch 26 and the second
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sold-out detection switch 27 are disposed in the harness
guide 25, it is possible to preferably protect the harness
and the sold-out detection switches 26 and 27 when the
first product discharging device 20a and the second product
discharging device 20b are attached and detached.

[0218] While the exemplary embodiment of the present
invention has been described above, the present invention
is not limited to the exemplary embodiment and can be
modified in various forms.

[0219] In the above-mentioned embodiment, the postures
of the first link lever 461 and the second link lever 462
in the normal state are determined by bringing the
elastically deformable locking portions 462c formed therein
into contact with a predetermined part, but in the present
invention, a spring 61 biasing the link lever 46' clockwise
in a front view and a spring 62 biasing the link lever 46
counterclockwise in a front view may be interposed
therebetween as illustrated in FIG. 30, whereby these
springs 61 and 62 serve as torsion springs to determine the
posture of the link lever 46' in the normal state by the
biasing forces thereof.

[0220] In the above-mentioned embodiment, the first
sold-out link 30 or the second sold-out link 50 is disposed
in the first swing support shafts 28a and 28a' of the lower
pedals 28 and 28' and the first sold-out detection switch
26 and the second sold-out detection switch 27 are switched
to the ON state by switching the lower pedals 28 and 28' to
the product-absent standby posture, but in the present
invention, a lower lever member 71 that is swingable to
move forward to and backward from the product storage
prassage 13 may be disposed in an area above the lower
pedals 28 and 28' as illustrated in FIG. 31. Similarly to

the lower pedals 28 and 28', the lower lever member 71 is
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biased to move forward to the product storage passage 13 by
a lever spring not illustrated, and is changed to a posture
in which the tip thereof extends upward to be separated
from the top surfaces of the lower pedals 28 and 28' when
no product is placed on the top surface, and a part of the
lower lever member 71 presses a contactor 72 of a sold-out
detection switch 27 not illustrated to turn on the sold-out
detection switch 27. On the other hand, when the top
surface 1s pressed by product input to the product storage
passage 13, the lower lever member 71 is changed to a
posture in which the tip thereof comes in contact with the
top surfaces of the lower pedals 28 and 28', the part
pressing the contactor 72 of the sold-out detection switch
is separated from the contactor 72 to turn off the sold-out
detection switch 27. According to this configuration, it
is possible to satisfactorily recognize that no product is
present in the product storage passage 13 and to match the
number of sales opportunities of product with the number of
products in the product storage passages 13. As a result,
it is possible to increase the number of product sales
opportunities.

[0221] In the above-mentioned embodiment, the antitheft
capability is retained by providing the rotation stoppers
36 and 36' with the blindfold portions 36c and 36c¢', but in
the present invention, the antitheft capability may be
retained by providing an antitheft link mechanism that
regulates upward movement of the pedal link in the normal
state and departs from the area above the pedal link to
allow movement of the pedal link when the pedal link is
made to move upward by the driving of the drive unit.
[0222] In the above-mentioned embodiment, the first
product discharging device 20a corresponds to the first

product storage passage 13a and the second product
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discharging device 20b corresponds to the second product
storage passage 13b, but the present invention is not
limited to this configuration. One product discharging
device may correspond to the other product storage passage
and the other product discharging device may correspond to
one product storage passage.

[0223] In the above-mentioned product dispensing system
according tc the embodiment may employ the same
configurations as follows.

[0224] As illustrated in FIG. 32, the locking portion
461c of the first link lever 461 is disposed in the base
end 46la of the first link lever 461 and is disposed in a
part separated from a first link shaft 42e serving as an
axis of the first link lever 461. Here, the connection
part of the locking portion 461lc to the base end 46la is
offset oblicguely upward to the left side from the first
link shaft 42e. A concave portion 471a is formed in the
left edge portion 471" with which the locking portion 461c
comes in contact. The concave portion 47l1la is gradually
inclined to the left side from the bottom of the left edge
portion 471' as it goes upward and is then gradually
inclined to the right side as it goes upward.

[0225] The locking portion 462c of the second link lever
462 1is disposed in the base end 462a of the second link
lever 462 and is disposed in a part separated from a second
link shaft 42f serving as an axis of the second link lever
462. Here, the connection part of the locking portion 462c
to the base end 462a is offset obliquely upward to the
right side from the second link shaft 42f. A concave
portion 472a is formed in the right edge portion 472' with
which the locking portion 462c comes in contact. The
concave portion 472a is gradually inclined to the right

side from the bottom of the right edge portion 472' as it
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goes upward and is then gradually inclined to the left side
as it goes upward.

[0226] According to this configuration, as illustrated
in FIG. 32, the output gear 443 rotates counterclockwise in
a front view to first cause the second link lever 462 to
rotate clockwise in a front view. Accordingly, by causing
the pedal link 35' to move upward, discharging of product
is performed by the seccond product discharging device 20b.
[0227] After the second link lever 462 rotates in this
way, the cam portion 443a comes in contact with the base
end 461la of the first link lever 461 as illustrated in FIG.
33 with the rotation of the output gear. 1In this case,
since the locking portion 46lc comes in contact with the
left edge portion 471' of the right opening, the rotation
of the first link lever 461 about the axis is regulated.
Accordingly, as illustrated in FIG. 34, the first link
lever 461 is elastically deformed to allow the base end
46la to approach the locking portion 46lc and does not
interfere with the movement of the cam portion 443a based
on the rotation of the output gear 443.

[0228] When the first link lever 461 is elastically
deformed in this way, the locking portion 461 is connected
to the base end 46la at a position offset obliguely upward
to the left side from the first link shaft 42e and thus
comes in upward sliding contact with the left edge portion
471'. Since the concave portion 471la is formed in the left
edge portion 471', it is possible to suppress a degree of
deformation of the locking portion 46lc when the first 1link
lever 461 is elastically deformed.

[0229] According to this configuration, since it is
possible to suppress a degree of deformation of the locking
portion 46lc when the first link lever 461 is elastically

deformed, i1t is possible to reduce a stress generated in
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the first link lever 461 and to achieve extension of a life
span. The first 1link lever 461 has been described above,
but since a concave portion 472a is formed in the right
edge portion 472' in the second link lever 462, it is also
possible to achieve extension of a life span.

[0230] FIG. 35 is a side view schematically illustrating
another modified example of the product dispensing system
when viewed from the right side. As illustrated in FIG. 35,
the first product discharging device 20a may include a
lever member 80 and the second product discharging device
20b may include a lever member 80'.

[0231] The lever member 80 is swingably disposed to move
forward to and backward from the first product storage
passage 13a in a state in which the lever member penetrates
a lever opening 214 at the right top end of the base 21.
More specifically, a pair of right and left lever locking
pieces 215 protruding backward is formed in both edge
portions of the lever opening 214 on the rear side of the
base 21, and the lever member 80 is disposed to be
swingable about the axis of a shaft portion 81 formed in
the lever locking piece 215 as illustrated in FIGS. 36 and
37. A lever spring 82 is interposed between the lever
member 80 and the base 21 so as to surround the shaft
portion 81. The lever member 80 is biased by the lever
spring 82 and is in a posture in which a tip portion 85
thereof moves forward to the first product storage passage
13a in the normal state.

[0232] As illustrated in FIGS. 38 and 39, the lever
member 80' 1s swingably disposed to move forward to and
backward from the second product storage passage 13b in a
state in which the lever member penetrates a lever opening
214' at the right top end of the base 21'. More

specifically, a palr of right and left lever locking pieces
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215" protruding backward is formed in both edge portions of
the lever opening 214' on the rear side of the base 21°',
and the lever member 80' is disposed to be swingable about
the axis of a shaft portion 81' formed in the lever locking
piece 215'. A lever spring 82' is interposed between the
lever member 80' and the base 21' so as to surround the
shaft portion 81'. The lever member 80' is biased by the
lever spring 82' and is in a posture in which a tip portion
85" thereof moves forward to the second product storage
passage 13b in the normal state.
[0233] According to the first product discharging device
20a and the second product discharging device 20b, the
lever members 80 and 80' disposed in the bases 21 and 21'
such that the tip portions move forward to and backward
from the product storage passages 13 in the areas above the
upper pedals 2% and 29' are biased by the lever springs 82
and 82' such that the tip portions 85 and 85' move forward
to the product storage passages 13 in the normal state, and
move backward from the product storage passages 13 against
the biasing force of the lever springs 82 and 82' when the
tip portions come in contact with a product passing through
the product storage passages. Accordingly, it is possible
to stabilize the posture of a product passing through the
product storage passages 13.
Reference Signs List
[0234] 1 MAIN CABINET

4 PRODUCT STORAGE

10 PRODUCT STORAGE RACK

13 PRODUCT STORAGE PASSAGE

20 PRODUCT DISPENSING SYSTEM

20a FIRST PRODUCT DISCHARGING DEVICE

20b SECOND PRODUCT DISCHARGING DEVICE

25 HARNESS GUIDE
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27
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28
35
40
41
42
43
44
45
46
110

¥

FIRST SOLD-OUT DETECTION SWITCH
SECOND SOLD-OUT DETECTION SWITCH
LOWER PEDAL
UPPER PEDAL
PEDAL LINK
DRIVE UNIT
UNIT BASE
UNIT COVER
MOTOR
GEAR MEMBER
CARRIER SWITCH
LINK LEVER
DISPENSING CONTROL UNIT
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CLAIMS
1. A product discharging device comprising:

a lower pedal that is swingably disposed in a base to
move forward to and backward from a product storage passage
storing input products in a vertical direction;

an upper pedal that is swingably disposed in a base to
move forward to and backward from the product storage
passage in an area above the lower pedal; and

a pedal link that links the lower pedal and the upper
pedal,

wherein the upper pedal moves backward from the
product storage passage by causing the pedal link to move
downward and the lower pedal moves forward to the product
storage passage to regulate downward movement of the
product in a standby state, and the upper pedal moves
forward to the product storage passage to come in contact
with a second lowest product and the lower pedal moves
backward from the product storage passage to discharge a
lowest product downward by causing the pedal link to move
upward, 1in an activated state, and

the product discharging device further comprises

an output gear that is disposed in the base to be
rotatable on its axis, is linked to a drive source via a
worm gear, and rotates by a driving force of the drive
source transmitted via the worm gear, and

a link lever that is disposed in the base to be
rotatable on its own axis, is maintained in an upward-
rotated state to hold the pedal link in an upward-moved
state when the link lever comes in sliding contact with a
cam portion formed in the output gear, and allows the pedal
link to move downward when the sliding contact with the cam

portion is released.
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2. The product discharging device according to claim 1,
wherein a surface of the link lever including a part in
sliding contact with the cam portion when the link lever
comes in sliding contact with the cam portion is
substantially perpendicular to a plane including its own

axis and an axis of the output gear.

3. The product discharging device according to claim 1,

wherein the drive source is a DC motor,

4. The product discharging device according to claim 1,
wherein a posture of the link lever when the sliding
contact with the cam portion is released by bringing an
elastically-deformable locking portion formed therein into

contact with a predetermined portion is determined.

5. The product discharging device according to claim 4,
wherein the locking portion is disposed at a base end
separated from the axis of the link lever, and

a concave portion is formed in the predetermined

portion with which the locking portion comes in contact.

6. The product discharging device according to claim 1,
wherein a posture of the link lever when the sliding
contact with the cam portion is released by a biasing unit

is determined.

7. The product discharging device according to claim 1,
further comprising a lever member that is disposed in the
base such that a tip thereof moves forward to and backward
from the product storage passage in an area above the upper
pedal, is biased by a biasing unit such that the tip

thereof moves forward to the product storage passage in a
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normal state, and moves backward from the product storage
passage against a biasing force of the biasing unit when
the lever member comes in contact with a product passing

through the product storage passage.



