VENDI NG MACHI NE BACKGROUND OF THE I NVENTION 1. Field
of the Invention [0001] The present invention
relates to a vendi ng machine, and nore particular, to
a vendi ng machi ne including a commodity storage
housi ng of heat insulated structure, in which there
are provided a commodity storage columm wth
commodities stored therein and a bucket for conveyance
of a commodity. 2. Desgpiptieacgfinthe Background Art
[ 0002]
BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001]

The present invention relates to a vending machine, and
more particular, to a vending machine including a commodity
storage housing of heat insulated structure, in which there
are provided a commodity storage column with commodities stored
therein and a bucket for conveyance of a commodity.

2. Description of the Background Art

[0002]

Some vending machines include a commodity storage
housing of heat insulated structure, in which there are
provided a commodity storage column with commodities stored
therein and a bucket for conveyance of a commodity. While the
commodity storage column receives therein a plurality of
commodities in an aligned state, it discharges the commodities
one by one from a front end thereof in the case where a vend
mechanism 1is driven. With general vending machines, a
plurality of commodity storage columns are arranged on a
commodity rack in a left and right direction and the commodity
racks are provided in plural stages in a vertical direction

between a pair of left and right rack support side plates. A

bucket serves to deliver a commodity between it and a commodity



Some vendi ng machi nes i nclude a commodity storage
housi ng of heat insulated structure, in which there
are provided a cormmodity storage colum wth

commodi ties stored therein and a bucket for conveyance
of a commodity. Wiile the commbdity storage col um
receives therein a plurality of commodities in an
aligned state, it discharges the commodities one by
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rathe.front (see, for exanple, JP-A-10-302140).

[0004]

With such vending machine, a translucent panel 1is
provided on an external door, which defines a front thereof,
and an interior of a commodity storage housing can be visually
recognized through the translucent panel from the front (see,
for example, JP-A-10-302140).

[0006]

By the way, while being not described clearly in
JP-A-10-302140, it is known in such vending machine that a
fluorescent lamp for illumination of an interior of a commodity

storage housing is provided on an external door of the vending

machine. Such fluorescent lamp can 1illuminate the whole



[ 0006] By the way, while being not described
clearly in JP-A-10-302140, it is known in such vendi ng
machi ne that a fluorescent lanp for illum nation of an
interior of a comopdity storage housing is provided on
an external door of the vending machi ne. Such
fluorescent lanp can illum nate the whole interior of
a cormmodity storage housi ng. However, energy saving is

intBtepsely denanesdipyreeertoredicnanl it HSvever, energy
unnecessary according to a location, in which a
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a commodity storage housi ng. SUMVA
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SUMMARY OF THE INVENTION

[0007]

The invention has been thought of in view of the situation
and has its object to provide a vending machine capable of
achieving energy saving while coping flexibly with
illumination of a commodity storage housing.

[0008]

In order to attain the object, a vending machine
according to a first aspect of the invention includes a
commodity storage housing of heat insulated structure, an
interior of which is made visible through a translucent panel
of a door body, which defines a front thereof, wherein the
commodity storage housing includes a plurality of commodity
racks each formed by aligning a plurality of commodity storage
columns in a left and right direction and provided in plural
stages in a vertical direction between a pair of left and right
rack support side plates, a bucket arranged movably in the

region in front of the commodity racks to enable delivering



In order to attain the object, a vending machi ne
according to a first aspect of the invention includes
a commodity storage housing of heat insul ated
structure, an interior of which is nmade visible
through a translucent panel of a door body, which
defines a front thereof, wherein the commodity storage
housi ng includes a plurality of commbdity racks each
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colums in a left and right direction and provided in
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DESCRI PTI ON OF THE DRAW NGS Fig. 1is a front

leb@@'SRPWbQQF%éﬂ%EHHéBngghw%%d%%%yﬂidéht@n@@rvals in a
enbodi nent of the invention; Fig. 2 is a perspective

ve¥t§$%§hgﬂﬂ¥%5y5drgﬁﬁ”%b illuminate the interior of the
commodity storage housing, it becomes possible to illuminate
only a necessary location, thus producing an effect that it
is possible to achieve energy saving while coping flexibly with

illumination of the commodity storage housing.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1l is a front view showing a vending machine according
to an embodiment of the invention;

Fig. 2 1is a perspective view showing an internal



construction of the vendi ng machi ne according to the
enbodi nent of the invention; Fig. 3is a

per spective view schematically showi ng an interna
construction of a commodity storage housing;

Fig. 4 is a perspective new show ng the case where a
bucket is seen fromthe front; Fig. 5is a

per spective view showi ng the case where the bucket is

cofgePubt@Bhtd¥erheafending mackifle £&:dcrBnd €W the embodiment
illustrating the novenent of retreat of a pin nenber,

ofWhhehiggpstibytes the bucket; Fig. 7 is a block
diagran1i||ustrating a control system of a vendi ng

nacth 3 is 5%95 gct§v@ AR A §§§ﬁé?9@£l§ydsh¥%§ﬂh an
show ng, In enlarg dpsca e, an essentia part” of an

intQESETaEOHQQEUCthH of a commodity storage housing;

Fig. 4 is a perspective view showing the case where a
bucket is seen from the front;

Fig. 5 is a perspective view showing the case where the
bucket is seen from the rear;

Fig. 6 is a view illustrating the movement of retreat
of a pin member, which constitutes the bucket;

Fig. 7 is a block diagram illustrating a control system
of a vending machine;

Fig. 8 is a cross sectional side view showing, in enlarged
scale, an essential part of an internal door;

Fig. 9 is a view schematically showing the commodity
storage housing;

Fig. 10 is a view illustrating the operation of stop of
the bucket;

Fig. 11 is a side view illustrating the movement of
discharge of the bucket;

Fig. 12 is a side view illustrating the movement of
discharge of the bucket; and

Fig. 13 1is a side view illustrating the movement of

discharge of the bucket.



Fig. 9 is a view schematically show ng the commodity

st orage housi ng; Fig. 10 is a viewillustrating
the operation of stop of the bucket; Fig.1llisaside
di scharge of the bucket; viewillustrating the

DETATILED DESCRIPTION OF THE INVENTION

[0010]

Referring to the accompanying drawings, a preferred
embodiment of a vending machine according to the inventionwill
be described below in detail.

[0011]

Figs. 1 and 2, respectively, show a vending machine
according to an embodiment of the invention, Fig. 1 being a
front view, and Fig. 2 being a perspective view showing an
internal construction. The vending machine illustrated
herein sells commodities, such as canned beverage, beverage
packed in PET bottles, beverage packed in paper packs, etc.
in a cooled or heated state, and includes a body cabinet 10.

[0012]

The body cabinet 10 has a rectangular-parallelepiped
shape with a front opening thereof opened and its interior is
compartmented into two sections, an upper section of which
defines a commodity storage housing 11 and a lower section of
which defines amachine room12. The commodity storage housing
11 includes a chamber, an interior of which is maintained in
a state of a preset temperature, and wall members, which define
the commodity storage housing 11, respectively, are made of
a heat insulating material. Also, while not shown clearly in
the figure, there are provided a cooling unit that cools an

internal atmosphere, such as an evaporator, which constitutes



novenent of Fig.12i saside di scharge of the bucket;
view and illustrating the

arefrigeratingcycle, and a heatingunit that heats an internal
atmosphere, such as electric heater, etc. On the other hand,
a refrigerator (compressor, condenser) 13, which constitutes
arefrigerating cycle together with the evaporator, and various
control equipment, etc. are provided in the machine room 12.

[0013]

A plurality of light sources 14 are provided on front
end portions of a pair of left and right side plates of the
commodity storage housing 11 to be positioned at predetermined
intervals in a vertical direction. The light sources 14 build
therein light emitting diodes such as LED, etc. and serves as
an illumination unit that illuminate peripheries of the light
sources themselves.

[0014]

An external door 1 and an internal door 2 are provided
on the front of the body cabinet 10. The internal door 2
includes a door body formed by fitting thereinto a transparent
plate member 3 such as insulating glass, etc. and 1is
sufficiently large to cover the front of the commodity storage
housing 11. In the case where the internal door 2 is to move
in a closing manner to close the front of the commodity storage
housing 11, it serves a heat insulating member that constitutes
the front of the commodity storage housing 11.

[0015]

Formed in a region below a central portion of the



novenent of Fig.13isaside viewillustrating the
novenent

transparent plate member 3 of the internal door 2 are a
rectangular-shaped commodity carrying-out port 4 and a
carrying-out flapper 5 that serves to close the commodity
carrying-out port 4. The carrying-out flapper 5 is journaled
with a lower end thereof made free to be able to swing in a
longitudinal direction and closes the commodity carrying-out
port 4 in a normal state owing to its weight.

[0016]

Also, aprotrusive member 6 is protrusively provided just
above the commodity carrying-out port 4 of the internal door
2. The protrusive member 6 is made of a metallic material and
provided in a manner to protrude from a rear surface of the
internal door 2, and more specifically, provided in a manner
to protrude rearward in the case where the internal door 2 is
to close the front of the commodity storage housing 11.

[0017]

The external door 1 serves to open and close the front
opening of the body cabinet 10 and has a window 7, which is
made of a heat insulating material at need and formed by fitting
thereinto a transparent platematerial such as insulating glass,
etc. Accordingly, the vending machine is of a view type, an
interior of which can be visually recognized through the window
7 of the external door 1. Also, arranged on the front of the
external door 1 are selection switches 8 intended for selection

of a sales commodity, amoney inlet slot 9 for charging of money,



of discharge of the bucket. DETAILED DESCRI PTI ON OF

THE | NVENTI ON [ 0010] Referring to the

acconmpanyi ng drawi ngs, a preferred enbodi nent of a

vendi ng machi ne according to the invention will be

descri bed below in detail.
etc., which elements are necessary at the time of automatic
vending of a commodity. In addition, in the specification of
the present application, a left direction indicates a leftward
direction in the case where the vending machine is seen from
the front, and a right direction indicates a rightward
direction in the case where the vending machine is seen from
the front.

[0018]

Fig. 3 is a perspective view schematically showing an
internal construction of the commodity storage housing 11. 1In
the following, the commodity storage housing 11 will be
described appropriately with reference to Fig. 3. Commodity
racks 20 and a bucket moving unit 30 are provided in the
commodity storage housing 11. The commodity racks 20 are
formed by aligning a plurality of commodity storage columns
21 in a left and right direction, and can receive a plurality
of commodities in a state of being aligned in a longitudinal
direction in a commodity storage passage 22 defined in each
of the commodity storage columns 21. The commodity racks 20
are provided in plural stages in a vertical direction in a
manner to bridge a pair of left and right rack support side
plates 23 mounted in the commodity storage housing 11.

[0019]

The rack support side plates 23, which support the

commodity racks 20, include a lengthy plate-shaped body formed



[ 0011] Figs. 1 and 2, respectively, show a
vendi ng machi ne according to an enbodi nent of the
invention, Fig. 1 being a front view, and Fig. 2 being

a perspective view show ng an internal construction.

The vendi ng machine illustrated herein sells

comodi ties, such as canned beverage, beverage packed

in PET bottles, beverage packed in paper packs, etc.
yl@g@r@@@hgéegy heakedgst abe, canfpiBGl Hdeseatb@dyal or the

Inet 10. [0012] The body cabinet 10 has a
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thereof opened and its interior is conpartnmented into
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conmodi ty storage ousing 11 and ‘a [ower section o
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ousing 1 res ect vel are made of
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,%he figure, there are provided a cooling unit that
Bol s an internal atnosphere, such as an evapor ator,
whi ch constitutes a refrigerating cycle, and a
heat  A§28hit that heats an internal atnosphere, such
as electric heater, etc. On the other hand, a
ref rilgetat et (Sonpressorr L EondeRser 198renhileh respective
constitutes a refrigerating cycle together with the
compagorAtBroragricearinogs? tont lod cogquioghent raek @0 aveported
provi ded in the machine room 12. [0013]
by the rack support side plates 23 include a conveyance

mechanism with an endless belt stretched around rollers (not
shown) arranged in parallel fore and aft and commodities are
put and received on an upper surface of the conveyance belt.
A vend mechanism is provided at a front end of each of the
commodity storage columns 21 to control discharge of a
commodity. The vend mechanism does not include a drive unit
separated from a power source such as drive motor, solenoid,
or the like and is driven upon transmission of power from an
electrically-driven drive mechanism 411 (see Fig. 7) built in
a bucket 40 described later in the case where the bucket 40
is arranged in opposition to a commodity storage column 21 as
indicated.
[0021]

The bucket moving unit 30 is constructed as an assembly

10



A plurality of light sources 14 are provided on front
end portions of a pair of left and right side plates
of the commodity storage housing 11 to be positioned
at predetermned intervals in a vertical direction.
The light sources 14 build therein light emtting

di odes such as LED, etc. and serves as an illum nation
unit that illum nate peripheries of the |light sources

oft hepsglkvescohP8¥4hce mechasexteraal goorasli andodfeyance
internal door 2 are provided on the front of the body
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e menber 3. of the |nternal door .2 are
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caan%lng out flapper 5 that serves to close the
carrying out port 4. The carrying-out
flapger 5is journaled with a | ower end thereof nade
freeTh® berabf end'erBwi Ing lish & FroRgirfpdienaF i f Bet penWidth
and closes the commodity carrying-out port 4 in a
Modot phliost atlelvaitng Hord t siméightdriving, the drive voltage

of a motor is made intermittently ON and OFF, the larger an
ON duty, the higher in speed the motor rotates, and the larger
an OFF duty, the lower in speed the motor rotates. The
construction itself of the X-axis conveyance mechanism 31 is
well known and so a detailed explanation therefor is omitted
herein.

[0023]

As shown in Figs. 4 and 5, the bucket 40 includes a pair
of left and right sides 41, a support member 42, and a mounting
member 43. Here, Figs. 4 and 5, respectively, show the bucket
40, Fig. 4 being a perspective view as viewed from the front,
and Fig. 5 being a perspective view as viewed from the rear.

[0024]

The sides 41 are provided in a manner to have mutual inner

surfaces thereof facing each other. The sides 41 receive

11



[ 0016] Al so, a protrus ive nenber 6 is

protrusively provided just above the commodity

carrying-out port 4 of the internal door 2. The

protrusive nenber 6 is made of a netallic material and

provided in a manner to protrude froma rear surface

of the internal door 2, and nore specifically,

provided in a manner to protrude rearward in the case
vawhene thgigitarinak ndeor nduksnto iddsecthe f LRt nof 4he an

commodity storage housing 11. [0017] The
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openi ng of the body cabinet 10 and has a w ndow 7,
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and forned fitting thereinto a transparent plate
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modity. In addition, in the specification of the
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i ndicates a rightward dlrectlon in the case where the

44vendi ng machine is seen fromthe front. [0018]

[0025]

The support member 42 is formed from a metallic material
and arranged between the pair of sides 41. The support member
42 includes a flat plate 1like base 421 and rear extensions 422,
respectively, extending rearward from both ends of the base
421. Ends, that is, rear ends of the rear extensions 422 are
journaled by the sides 41 with the result that the support
member 42 is arranged to be able to swing relative to the sides
41,

[0026]

The mounting member 43 is arranged between the pair of
sides 41 to be able to swing. The mounting member 43 includes
a front portion 431, side wall portions 432, and a mounting
portion 433. The front portion 431 has a rectangular-shaped

opening. A pin member 424 arranged on the support member 42
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Fig. 3 is a perspective view schematically show ng an
internal construction of the comodity storage housing
11. In the followi ng, the commodity storage housing 11
wi |l be described appropriately with reference to Fig.
3. Commodity racks 20 and a bucket noving unit 30 are
provided in the commodity storage housing 11. The
commodity racks 20 are formed by aligning a plurality
prof raasrLdbtyastorageucel ums o2knimga | eft and ri ght
direction, and can receive a plurality of commodities
in argpate of being aligned in a |ongitudina
dlrectlon in a comodity storage passage 22 defined in

eaChHgiethﬁn??ﬁﬂpﬂbh%e§t@f@%_e%%%%%@%d?%o ﬂgnéble to sw1ng

cormmodi fy racks 20 are provi p ural stages in
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sheet netal or the like and are rOV|§ din manner
15y o- Ve YRANF 990rf acks itHer Pstif facksy) t hél Pln member
facing each other. Specifically, the rack support side
426I%W%%g%ﬁ%“ﬁWBVFH@&aé@&tnﬁ@ﬁt%aaﬁop%TﬂﬁbﬁFﬁPéEbmeQber 426
bottom plate, etc., which constitute the comuodity
Wh@ﬂo@a@ephﬁm%lﬁﬁFqufkﬁﬁlﬂﬂﬁhﬁdﬁfﬁﬁmﬂ@hoﬁ@ RenMBEPYNshBhF 19 .
as screws or the |ike. [0020] Wil e not shown
6 (k) earhy ratrhetsi gudenovhe Fespethevérenmmpdvign as shown
storage columms 21 on the commodity rack 20 supported
inbyigheoratk support side plates 23 include a
conveyance nechanismw th an endl ess belt stretched
aroupdoeell ers (not shown) arranged in parallel fore
and aft and conmodities are put and received on an
uppernhs wifrcea 0f gdie: iconyeganse: bed tre 2Aveidds hee bardhsshds
is provided at a front end of each of the commodity

ofsteeage @l Wms izh tozcontr ol ndnseharge fva mutual inner
commodity. The vend nmechani sm does not include a drive

sudPhtesepPREALEE fé@ﬂﬁ?-@@ﬂ@&ﬂﬁﬁ%¥cew%HQQ astdch¥en clearly
not or, sol enoid he like and is driven upon

int rt@{ésrrﬁ@%p@ Otth%o"@fdér%g‘lﬁnﬁg tcyﬂscahbz ddrﬂeveﬁloumaled
drive mechani sm 411 (see Fig. 7 in a bucket 40

coQQ%MQte{ﬁ‘t Bl éPeeﬁae%es wher & déé‘% fblﬂ%léeguéggttgnrﬁember

|on to conmmmo stora

42 tc>%% Eﬂgﬁg%%eg.on the sides 41 to be able to swing relative

thereto. The mounting portion 433 is arranged between lower
portions of rear ends of the pair of left and right side wall
portions 432 through shaft-like portions (not shown) to be able
to swing relative thereto, and has its front end (free end)
supported by a housing of the bucket 40 to mount thereon a
commodity. The mounting portion 433 is inclined forward while

protruding forward interlocking with the swinging movement of
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[0021] The bucket noving unit 30 is constructed as an
assenbly of a X-axis conveyance nechanism 31 and a
Y-axi s conveyance nmechani sns 32. The X-axi s conveyance
mechani sm 31 includes a rail menber 311 disposed in

t he body cabinet 10 and extending in a region
forwardly of the cormmodity racks 20 in a |eft and
right direction and is driven by a X-axis notor 312

théseedEl ga17) pbetAewe uRe bucket 40 put thereon in a
direction (a left and right direction), in which the

rail ppepber 311 extends. [0022] The X-axis
nDtor 312 is, for exanple, PWM (Pulse Wdth

Nbdu%ﬁé'?ﬂéxgé'HSHve§§£8e h@cﬁ%ﬁﬁQﬁéVBﬁgarcnﬁrQQEMgd on a

voltage of a notor 1S nade Intermttently

paﬁp%ﬁ!?égﬁ t%%k?%%%véj&ﬁ%%%ﬂg ;ﬂ)the Paﬁgg qgﬁpghown

rotates arger "an ower
- FREED Lo TBLCE,laen e Gonetived oy LA B e
on3B deg Atk et gapLanalon. erslor 15, gt ed et z:n%- gorn
Ofi@ﬁrﬁUdeiﬁzf BRLE afoaht PiGr AN Qé%s*fhdi?@ﬁ@pfg%ffﬁp belt
respectlvelé show t he bucket 40, Fig. 4 bein

32%e?§&@@t?9€“@? ﬁﬁa@tvpéﬁeﬁﬂﬂwﬁﬁ%qﬁQ?r?ﬁna %%th g32§ and

bei ng a perspective view as viewed fromthe rear.
connected at the other end thereof to a holding member (not

shown), which holds the rail member 311. With the Y-axis
conveyance mechanisms 32, a Y-axismotor 324 is driven to rotate
the pulleys 321 whereby the rail member 311 held on the holding
member and the bucket 40 as mounted are moved in a vertical
direction. The Y-axis motor 324 is PWM driven in the same
manner as the X-axis motor 312.

[0030]

The bucket moving unit 30 includes a X-axis stop position
detection plate 331, a X-axis position identification plate
332, a Y-axis stop position detection plate 341, a Y-axis
position identification plate 342, a X-axis stop position
sensor 351, a X-axis position identification sensor 352, a
X-axis position correction sensor 353, a Y-axis stop position
sensor 361, a Y-axis position identification sensor 362, and
a Y-axis position correction sensor 363.

[0031]

14



[ 0024] The sides 41 are provided in a manner to

have nmutual inner surfaces thereof facing each other.

The sides 41 receive various equi pnent in a housing

made of a resin, and an electrically-driven drive

mechani sm 411 as an exanple is received therein. In

the case where the bucket 40 is arranged in opposition

to a coomodity storage colum 21 as indicated, the

el ectrbcalbyidrikven goisve igRCchrricsmibll gransnis and the

gives a driving force to the vend nechanismat a front
x-8Rds o dihe; Gommrdict ¥ i 8hef age, Lot M3 22dr e ArsAn R d §84 9Bent

i nterposed by the sides 41 nakes a receiving region

togéhem@ggm ﬁsﬁswem.COﬁH@dﬂé{xi%ﬁg@?ypw&%ﬁ%éécuon

efine the receiving region 44.

plgggp%ﬁ 5‘5&’09%%4%—55&% ﬁ%&?gtiéﬂﬁlé@gﬁ%?g%%&rﬁgt gié% 332,

arranged t ween palr of  si upport

nenber 42 includes a flat ate.like_bpase 421 and rear
reJBERR Lty U Re el BhaPl D B phE e ReB R onP R FER are
nds of the base 421. t.hat | ear en

bot h Ends, tha S, . r ds_of
2T PRBIPEar UeNt Bie oha 452 "4 T GUindl 68Chy OheoST GE50RTS tO
with the result that the support nenber 42 is arranged
a {ghgé a@iléetcéil&ﬁ'ngsrléltéts%\?@etdo THE RGeS 24V e 0028] € red
The nmounting nenber 43 is arranged bet ween the pair of
bespyds® 2F teoB&ABIEd refivRg.) Thed rsuRt PR ERber ©450rmed
includes a front portion 431, side wall portions 432,
at e éaﬁ‘ﬁuﬁﬁ%\:@l@ PORt IO Y33 0 frhbefqr%mocw‘ry S6RTATE Rasumns
a rectangul ar-shaped openi ng. A pin nenber 424
21 arn angett orantthe igidpolitr avegmiser o042 the X-axis stop position
detection plate 331. Slit-shaped notched grooves (referred
below to as i1dentification notched grooves) 332a as
identification marks are formed at the same pitch as a spacing
of the commodity storage columns 21 in a left and right
direction on the X-axis position identification plate 332.
Here, the stop notched grooves 331la are formed a little this
side of, that is, a 1little on the right side of the
identification notched grooves 332a.

[0032]

The Y-axis stop position detection plate 341 and the
Y-axis position identification plate 342 are arranged adjacent
to the conveyance and support frames. The Y-axis stopposition
detection plate 341 and the Y-axis position identification

plate 342, respectively, include a lengthy plate-shaped member

and are arrandged such that a vertical direction corresponds

15



protrudes forward through the opening. [0027]

Here, the pin nmenber 424 is arranged to be able to
swi ng about an axis of a shaft portion 425 provided on
the support nmenber 42 in a left and right direction
and bi ased by a spring nenber (bias neans) 426 to
protrude toward a front region, that is, the interna
door 2 as shown in Fig. 6(a). The pin nenber 424

toSaM1RGS thownvardi agai nsti thenbbpas roft dhey spoioR@ sMepbetrred
426 when a tip end thereof is pushed from above as

be§8@Wﬂ>b@ §%8prﬁﬁﬁﬂxx96Q06%%%$a®§léﬂﬁsBEMgﬁnif@@khﬁﬁformed
front region as shown'in Fig. 6(c) h

atsﬂl'gée S%lelp;pﬂg&tl'a@qé szljg?’egc% %@dtﬁgq{d’ﬁﬁcﬁdf f@t%%l&e ?gj“?umns

of the front portion 431 in a manner to have nutua

21IQP§RK§H£_ qg§1£Q?E§8;c£9€BQgT%38&39%9&51 Jkﬁl&QEectlon

shown cIe ar y I'n ure, the side portions

d co XI I w th the rear extensi-ons
338 B, |20 SR Fo 'BESuppior €4 dn the’ ** °°
SW n tive.there

. 41 to %é' )
ld%gﬁ?ﬁﬁat%ﬁ?%ﬁcﬁ% T n et HECWeER" 6 Fazlon marks
gortlons of ar ends o*ﬁﬁbe alr of Jeft and right 4
argj dariar anF FosT e3Pt L?ﬁ Shdtt<tike” goW?o gmmodity
(not shown) to be able to sw relative thereto, and
StHRETPt SOFFERS enld thr e it Cs%pp ot £ AT Y a Rodsihg  ofx1s
t he bucket 40 to nount thereon a comodity. The
PORbUAPINGIEBIELifara433n & liadd idfed: f otoiad WiR | top notched
protruding forward interlocking with the sw nging .
gropveremlaofrethernede wartlpomioasdg3pt, that is, a little
below the identification notched grooves 342a.

[0033]

The X-axis stop position sensor 351, the X-axis position
identification sensor 352, and the X-axis position correction
sensor 353, respectively, are arranged on a lower portion of
the right side 41 of the bucket 40. The X-axis stop position
sensor 351 includes a photo-interrupter, that is, a proximity
switch, in which a light emitting diode and a light receiving
diode are combined in a manner to interpose therebetween the
X-axis stop position detectionplate 331. With the X-axis stop
position sensor 351, light outgoing from the light emitting
diode 1s interrupted by the X-axis stop position detection
plate 331 in positions except for the stop notched grooves 331a

and light outgoing from the light emitting diode is received

by the light receiving diode in positions on the stop notched

le



[ 0029] The Y-axi s conveyance nmechani sns 32 are
provided on a pair of left and right conveyance and
support frames (not shown) . Pulleys 321 are arranged
rotatably in the vicinity of upper ends of the
conveyance support frames. A belt 322 in the form of
a lengthy cable is stretched around the pulley 321,
the belt 322 being connected at one end thereof to a
gr¥elght3 323 tandi cennected 1at otihes ek endothereefoioudit .

hol di ng nmenber (not shown), which holds the rai
menbepp3ll. Wth the Y-axis conveyance nechani sms 32,
aY-axis nmotor 324 is drlven to rotate the pulleys 321

wher ghy %ngf§“ﬂo f%d%ﬁﬁ%h%e%%bql@g2n?ﬂ?§ﬁdes

and the bucket 40 as nDunte are noved in a vertic

t ax r3 in_the.
ﬁﬁ%ﬁﬁ%ﬁu@tgﬁe AR it o S Togsa ' 1 Pl =
ket nDV|n t 30 iLn des a X-axis 05|t|on
llg %eé?}o%l (%ﬁfnd'axf %h :%%%I Y%ﬁgfﬁe(f i Cat mblned
p at e 332 a Y- IS stop,position det | ate 341
VR, ots(?tjr%ﬁ Pdher FPREEPERVErR: d oS R g tion
, 05|t|on sensor 351, a X-axis ition ,
ld?HEEFEFFEéPPonP ékSor 352, a %1§%is136%|t¥o%Xls position
correction sensor 353, a Y-axis stop position sensor
ld%@ilfécgtéﬁpsfﬁ%§¥¥i0%5?deﬁﬂ@ﬁﬁca?$%%9%%%55F0®621“%n819ht
a Y-axis position correction sensor 363. [0031]
emThé1Rgaxifs09eoplposihionardetedt i B prate 83ax4hd ppgition
X-axis position identification plate 332 are arranged
idgdfacéenttiont helpakel Aedbein3inosTheoXsaxescspop for the
position detection plate 331 and the X-axis position
idedenfiftrtavhonopthtd 882pveespecti eyl ightl adegaing from
| engt hy pl ate-shaped nenber and are arranged such that
tha Lefhtaadittghty diveetisnreoetesgondsthe aiykhgthceiving
direction. Slit-shaped notched grooves (referred bel ow
dib@eadn e Hiekched ghoeoMes)t B38lés @S0 e IIK§rabees 332a
formed at the sanme pitch as a spacing of the commodity
toSEQﬁ@gg cobuEmS t31tha taclrebltand ringhtcoditrent ien ton
e X-axis stop position detection plate 331.
Slitishaped notched grooves (referred belowto as
identification notched grooves) 332a as identification

mar kspare_for ged at 1t pg %%rfe_»e@ttl%fﬂl %%r?séﬁp%wglﬁélw@s a
commodity storage colunns 21 in a left and right

phgééggbbgpreﬁtgge %h%%l § gHO | roovesqg% gwf%gﬂonlﬁlﬁﬁ§ch a

he $t op notche la are forned

i tIe |.de of alittle on the right
Lightes thFn I RSt |ca?|%hg%%trc%ce Grobves g3a4 e combined

in a manner to interpose therebetween the X-axis stop position
detection plate 331. With the X-axis position correction
sensor 353, light outgoing from the light emitting diode is
interrupted by the X-axis stop position detection plate 331
in positions except for the stop notched grooves 331a and light
outgoing from the light emitting diode is received by the 1ight

receiving diode in positions on the stop notched grooves 331la
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[ 0032] The Y-axis stop position detection plate

341 and the Y-axis position identification plate 342

are arranged adjacent to the conveyance and support

frames. The Y-axis stop position detection plate 341

and the Y-axis position identification plate 342,

respectively, include a | engthy plate-shaped nenber

and are arranged such that a vertical direction
toCRINFEaROTHISa T @ car h 8NatAY @it egtdNcodkirbishaped nofchedxi s

grooves (referred belowto as stop notched grooves)

po34E8o8Sc St 0P MBS K S AL f 0ERRds afr the SR Phich @St df the
spaci ng of the compdity storage colums 21 in a

X- MEEE' %%g%&%%%%o%tetﬁ%%ra@ﬁ SEPRyPOSILL | O dEL 8611 QPChed
late 34 Slit-shaped notched grooves (referred bel ow
s n a che 0
orb B ST ESLLED kel SLoTHER) AERLEE ponect 10
spackgg 0 the commodity storage columms 21 in a
vertica irection on the Y-axis position

i den |f| atlon | ate 342. Here, to t ched
o ooVRE BT ORI IoT 16 REL e JoPtienRpsLtion
. 1S, . Ilttle bel ow the identjfication notched grooves, .
ld%ﬁﬁé%lfééééjl SENSOT Shfa RKNExTLC st &\&%QPFRE&OQeﬁ%BFeCUO“
351, the X-axis position identification sensor 352
Seaﬁartﬁé3x-é§?§eﬁgéV?ﬂﬁn e6fr eEEPBACEeABoR 353 portion of
respectively, are arranged on a |ower portion of the
thej ght lsimg@ T oflt he DuekEérasds FREPXL®E IS isrppsensor 361
position sensor 351 includes a photo-interrupter, that
inpgndaspr @iaiayirgwinwintdm whiachia, | & givto xam ittty ﬁgfitch, in
di ode and a |light receiving diode are conbined in a
whirahnerl i ght rerelrtposeg tdierdshetnween ltiikyd tXraxies vshgpdiode are
position detection plate 331. Wth the X-axis stop
copbshtdom sensone 85l ihitghtosut goengbétwearhhend ivghixis stop
emtting diode is interrupted by the X-axis stop
pop0siibhodetetecthopl ptat® B31Winpasict voasiexeeph pOEition
the stop notched grooves 331la and |ight outgoing from
sehberl Bght enyhti pgrdbodg ksoneepbvedqhy thectightdiode is
recei ving diode in positions on the stop notched

1n9&99M§%e§3%? EHngy§x§53598§ églEDéB ghtectita Brate 341
control uni 34] T% X-axis position

1n'pg§§5tﬂ dr?sate'xggp%ef‘éprth%slggbﬁ(}ldjtd&%c?grooves 341aland light

hot o-i nterrupte proximty switch
ouﬁé\lgbgﬁggﬁ%&%g#g?ﬁ%ﬁ{ %gll%ltqq%egggdg lé Qgtcelg'%%l }yy N9 e light

t her ebet en, the X- axi.s posi t dentlfl atiaon plate
reggiv1wt<¥f 051 ions on ﬁhe S c% d o%ves 341a

XI"§ positron i den % i'Cation Sénsor
352 i ght out goi fron1the li ht emtting diode is
to; H%X?rap?éaneé ?ﬁ Redix PL T5641 ok e dat e
pl ate 332 in positions except for the identification
not ched’ 5}ooves 332a and light outgoing fromthe Iight
en1tt|ngfd|ode Is received by the light receiving
di od€l¢n p%%%%|Hﬂﬁ%§ﬁ?%t%QQQ£%ﬁHqQQ%ﬁq SRTRGECRéd lnClUdeS

grooves 332a to give a signal to that effect to the
a popteolnbprfupter, that is, a proximity switch, in which a

light emitting diode and a light receiving diode are combined
in a manner to interpose therebetween the Y-axis position

identification plate 342, With the Y-axis position
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[ 0035] The X-axis position correction sensor
353 includes a photo-interrupter, that is, a proximty
switch, in which a light emtting diode and a |ight
recei ving di ode are conbined in a manner to interpose
t herebetween the X-axis stop position detection plate
331. Wth the X-axis position correction sensor 353,
light outgoing fromthe light emtting diode is

idkAterr vptednbysdhe X-agbs stieptpositdOmeetreehi Athe 1ight
plate 331 in positions except for the stop notched

en@EOMES 33dacandsl i ghtoouhgebnRg pyomibe Yights position
emtting diode is received by the |ight receiving

1d9h99%1b9t98§'t ens-onsyhe sfop BQEEESHsgr89¥§§t33%QrtOthe

give a signal to that effect to the control unit.

[ e e r
e N T R @%f@%ﬁglﬁ@ from
det ec the op natc groove. 33 [
th%—%i Et op§%o§ t?ongsensor %%i OB%G%E E Ht %%CelVlng
Y-aXlS sto positio n 3 t he Y S position
IR B b e P SR S e B A Sh R o e 3422
correction sensor 363, respectlve , are arranged on a
tosPdBepar Fi8R2GF TPhE RS Pfﬁ@ﬁﬁertosﬁle Five B dx ¥ idt -op
position sensor 361 includes a photo-interrupter, that
is, &9PFBximity switch, in which a light enmitting
dlode and a light receiving diode are conbined in a
mannéret &~ KL er pesé i Rer lvetRsdn AThes s s3 &t opncludes a
position detection plate 341. Wth the Y-axis stop
phposrihbarsenser,36hatl iight comwyoi ng fyr oswithehrd i ghtwhich a
emtting diode is interrupted by the Y-axis stop
1ipbsi ¢mont ded etitddm aplcatel B4t i e qoisi tions ceecepe forbined
the stop notched grooves 34l1a and |ight outgoing from
intheahinght t @nirtttd mgp i atle ricd erteeeiny ede b 4shies Isitght position
recei ving diode in positions on the stop notched
degeooves 3Akact ®4Qi ve wishgnak tyeathat wfdectot ocbheection
control unit. [0037] The Y-axis position
sehdent BEBcat i gtsensgr1362ripel HHES1 aght emlttlng dlode is
photo-interrupter, that is, a proximty swtch,

1n%@k9ﬁp@eb'Eptt§81?1éﬁgsdéggﬁ §8§1§15h98&té@€§bM'ﬁQate 341
|ode are combined in a nmanner to interpose

19&%%%%%@% 265 RS QQébtr{cPJbHéifBﬁ:bEkz%%tha R 8ignt
42. Wth the axi s position

outgoing from the light emitting diode is received by the 1ight
receiving diode in positions on the stop notched grooves 341a
to give a signal to that effect to the control unit. The Y-axis
position correction sensor 363 is arranged below the Y-axis
stop position sensor 361 to detect the stop notched grooves
341a later than the Y-axis stop position sensor 361.

[003¢2]

Fig. 7 is a block diagram illustrating a control system

of a vendingmachine according to an embodiment of the invention.
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identification sensor 362, |ight outgoing fromthe
light emtting diode is interrupted by the Y-axis
position identification plate 342 in positions except
for the identification notched grooves 342a and |ight
outgoing fromthe light emtting diode is received by
the light receiving diode in positions on the
identification notched grooves 342a to give a signa
Hete, thaty efikeeh tiochhea€0ati ot ignit t hEOOB3RIntion arelBBown.
Y-axis position correction sensor 363 includes a
AsPhRley iint EFUPE efchd Bahdl 8q Radh OXE Mty fWMd Chs BBscribed
which a light emtting dloge and a light receiving
abgbggeI@H%pgﬁngh@%d5bPjgmq%@%e%wﬁ%dhngﬁcQQ§§51control unit
theré%etmeen the Y-aXis stop position detection plate
6038 o WL JG Yl §DOSLLLOR, £OI1 £CUANSESQA 1383y 324,
I'Tght outgoing fromthe [ig emtting diode'is
interrupted. by the Y-axis sto osi tion .detection._ .
e P R e YAy X R BT s s R KRts stop

rooves 34la l.i.ght outgoing. from.the l.ight .
pogh e EP R g th i ons TECbr RSP e T g HdddiR g sensor
iode in positions on the stqp notched _grooves 341a to
35nggK%X§F hﬁH@%%%FM%%CQFFéEFlPS-%%%S%Bﬁgﬁblt%%ﬂrﬁxﬁﬁéStOp
Y-axis position correction sensor 363 is arranged
POBefoRPtHE AR P/ stith T paEi iRt sehdr 936t 1tid 1ggy Sensor
t he stop notched grooves 34la later than the Y-axis
363t opnPoshei 8nagefsBPs3610N ge3gection senFqy, 3pJ.s a

bl ock diagramillustrating a control systemof a
vendi hgdhchi ne according to an enbodi nent of the
i nventi on.

The input unit 50 includes, for example, a remote control
to enable giving various commands to the control unit 60. Also,
a display unit is provided on the input unit 50 to enable
displaying information given from the control unit 60.

[0041]

As shown in Fig. 8, the micro-switch 51 is provided in
fornt of the internal door 2. The micro-switch 51 includes
an opening degree detection unit for detection of the opening
degree of the carrying-out flapper 5 and gives a detection
signal to the control unit 60. Here, while details are
described later, when the bucket 40 is moved downward for
discharge, the pin member 424 of the bucket 40 abuts against
the protrusive member 6 with the result that the mounting member
43, which constitutes the bucket 40, is put in an inclined

posture and the carrying-out flapper 5 abuts against the

20



Here, only elenments characteristic of the invention
are shown. As shown in Fig. 7, the vendi ng nachi ne
i ncl udes, as descri bed above, an input unit 50, a
mcro-switch 51, and a control unit 60 in addition to
the X-axis notor 312, the Y-axis notor 324, the
el ectrically-driven drive nmechanism 411, the X-axis
stop position sensor 351, the X-axis position
moliflenhyfhaatd o sensencBS52ncl Dee X-gxd SuROHd k@Ang forward.
correction sensor 353, the Y-axis stop position sensor
361, (bheoY-axis position identification sensor 362,
and the Y-axi s position correction sensor 363. [0040]

The TH?%OMCE]_ %Qll'ﬂq%bug§§rc£9ésmﬁat@drc%qpctr%l on the

control to enab € glving varil ous conmands to the
t ol
R P S L B AT

glven ron1the control uni t wn
O Fr { % o mov nt éﬁfggl 5iét éedapd ﬁsg ?1n9 of

T he’ Mcro-sw S prOV|
e. i.nternal door 2. The m.cro-s ch 5 cl u
thgme]n?khﬁ dree tée eckt o i 1 ofbcreRtroh it g Herein
eni n ree of the carr out fla per 5_and ves
lSa$p gft?% o8} YA Hre 1t H]élgotrﬂartoFOBﬁFP 607 SEerE, OaﬁF?Emn
details are described later, when the bucket 40 is
o ed YRNQW%@deGPlH?scﬁﬁﬁﬁé 1¢ heOprhaferber U24cepmodity
t he bucket 40 abuts agai nst the protrusive nenber 6
sewkEhiPhe fésnPeithan Pﬁemﬁﬁﬁﬁblﬁﬁcnenber 43, which
constitutes the bucket 40, is put in an inclined
post UPe4ahd the carrying-out flapper 5 abuts agai nst
t he nmounting menber 43 in such inclined posture to
swWi nghéareverdy Jr0042]0 stores Thereomt velr ipmist pB0grams and
exercises integrated control on the basis of a program
daaad datcae Whpehi f ea st of ed hien reenrenpr yndhi tstrd«n therein
rel ation to novenents of the bucket 40 and |ighting of

pobkheibhght i86ui-ees ibd. JMm tadditd gy cthes contriodi tni §t60age
herein is separate froma control unit that controls a

cosahfs Ppemat i 9Rcehat henviendh Y MRGhiRe 1thak disown in Fig.
operations of commodity sel ection, disposition of

9 JPASYi8d G0 a well-known cleaning operation performed when
the operation of the vending machine begins (when an electric
source is put on), and stores therein an interexchange position
a, a standby position b, and routine positions ¢, which are
predetermined.

[0044]

The interexchange position a is determined beforehand
in a region just above the protrusive member 6. A position
of the interexchange position a 1is detected by detecting

exclusive notched grooves 80, 81, which make a mark indicative

of the interexchange position a shown in Fig. 3. Thereby, the
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[ 0043] The nmenory unit 70 stores therein
various prograns and data. Mre specifically, the
menory unit stores therein positional information of
the respective conmodity storage colums 21 and

i nformation regardi ng nunerals as shown in Fig. 9
according to a well-known cl eani ng operation perforned
when the operation of the vendi ng machi ne begi ns (when

prafrek @Gt SuSOMECSr b Sr Ryt vOhY p Nt sdobast hdemneicdtndn door
I nt erexchange position a, a standby position b, and

2 hautdde Pasidd ops 6 MU Ch afgser edeter ied; n{0044thange
The ‘i nterexchange position a is determ ned beforehand

poé?t?oﬁeg'pgjé { ng“G%tHH% %&Qﬁﬁﬁﬁgfﬁ% %%%%%r %'1@ denoted

position of ‘the |nterexchange position a Is detected

Py detect i ge?xﬁlﬁﬁ'%ﬁ nobghed grooves 80, 81, which
ymaﬁe a marE 9

I'ndicat’i ve “of 't he interexchange position a
sho 069 ig. 3. Thereby, the protrusive nenber 6
protrusively provided on the internal door 2 is

posi tione are us| bel the in ch e
Post Then: ga]eﬁb&;oe. il 181‘ e &fvﬁer%%& 3%%%%%%5’? in
denot ed_by. the character in Fig..9).
rl?ﬂéwéif%éib%/%%%u?ﬁc?%]n Blirs t@eatterlﬁﬁ' ntd aoé’PoﬁiéCHaPﬁ]dOPiFﬁoéed to
htmardly | ower position, that is, in a position
th@ﬁﬁ&§@ﬂ %Byt%ﬁpﬁﬁﬁﬁnﬁﬂ%9$”5térﬁéetE%IQﬁ%P@ﬂ.QﬁmQQﬁa49 in an
col um nunber 49 in an exanple of Fig. 9. For exanple,
exppleofi hed posi t ifers c&a@icd cdett@ionirpgd 1 neneoBéicagns ¢ are
det er m ned beforehand on the right of the
detareiagdhange beshvi datarandetihecbéphehabdi ag the right of
determ ned beforehand on the left of the interexchange
thposnteoaxahahgeepotheipouti aedpoket poher baithfedetghhiined
is one, via which the bucket 40 positioned in D zone
befaorBhgndfn atite 0&ffauff thenest drykdednga ddwel thiasi & .0f Here,
the standby position b, is noved to A zone, and the
theatdi e esistiitabncc om the diefit is ane, vihawihilehHdhBucket

bucket 40 positioned in C zone is noved to B zone.
40 positioned in D zone in Fig. 9, out of four zones divided
on the basis of the standby position b, is moved to A zone,
and the routine position ¢ on the left is one, via which the
bucket 40 positioned in C zone is moved to B zone.

[0046]

The reference numeral 15 in Fig. 9 denotes a heat
insulating partition, a region above the heat insulating
partition 15 is made, for example, a heating region, and a
region below the heat insulating partition 15 is made, for
example, a cooling region. In this case, the memory unit 70

stores therein the matter that the commodity storage columns

21, to which the column numbers 1 to 14 are assigned, are

22



[ 0046] The reference nuneral 15 in Fig. 9
denotes a heat insulating partition, a regi on above
the heat insulating partition 15 is made, for exanple,
a heating region, and a region bel ow t he heat
insulating partition 15 is made, for exanple, a
cooling region. In this case, the nenory unit 70
stores therein the matter that the compdity storage

po§QkuANsd2ln e W Lh ddhe-oldimynnurbens éoﬁtﬁo&%\%ﬁf@torage
assigned, are positioned in the heating region ile

coiﬁﬁn§QﬁFUQk¥Mh§E9T@H§<ﬁﬁ¢ﬁﬁﬂ%d§beﬂ§ﬂ@m%§hﬂiB%ecgégﬂﬁned
nunbers 15 to 49 are assigned, are positioned in th

ar£o9bd ng; 5,695 0N, tAls QooﬁfﬂﬁgrPQ PO aboves§ he hedlgion above

I nsu atlng partltlon 1515 Ined as a heatlng region
th’élr}geattﬁﬁ ?E&F@f&?&!‘h'ﬁ ggf Jﬁqiéacisa %%%latltqglg region
regi on ereby menory unit stores therei he
tter that the Xi S. 1o ositigned.in
e e bap STUre St eofregfrl b hen L v Dt Spege
thereln a set ri.od of ne | apsed unt|I dri g .
thg Bt | B VT & e DG STorBrs SAg 1 -axis

324 after the st osition sensors 351, 361 de ect
MOERE 3?%%%@%%@18?@&%@ sy CPET Sdtdt it Agspgere. The

tenperatures in those atnospheres, in which the Y-axis
MeRBE griBoY '4ndt e hes Xpd sl hdt 9t FEX JéF%OﬁdUHvééapS@juntll
Specifically, when those atnospheres, in which the
a—@@%ﬁb@@ﬁ#@@ﬂQQ&mﬁ%ﬁésnﬁhﬁ?@db3dﬂéﬁﬁe@@ﬂgﬁﬁ%ﬁﬁpﬁpés 312,
ones, a set period of tinme is made, for exanple, 0.01
32§e@6h@|,r ‘amel sthan adrostel aat rﬁmﬁteﬁrse§,51t,n 3w dhteke the stop
respective notors are nounted, are | owtenperature
nobnksd @reeteperiled Of ki aecpsdimmdet o figmpexatpless @nlthose
second. [0047] The operation of the vending
atmaehhpecepnst whdtedtha e iaboveorsitheand the Beaxis motor
described. In the sales standby state, when

31pnheemabuen cof. sebectiifarafl g e diiysd Moughohdees, in
sel ection switches 8 and recei pt infornmation of noney

wheharges Ay h vihRorBReYatdhRfurdt, Qreresgecténsbyature
nmeet a predeterm ned sal es condltlon a sal es command

onk§ gé%ﬁﬂ:%%rﬁ&%.o%OBEﬁ@HAﬂMéd@Otkh?%%an@ﬁfﬁxl|@@aEéQBnd
w (il be gi ven assunmi ng that a connndlty stored in th

anBW't‘fﬁés%t orageprokum 2l .af c%hghéoﬂéﬁgbé‘&'@ee%o%o'r% are

sel ect

mounted, are low-temperature ones, a set periodof time is made,
for example, 0.1 second.

[0047]

The operation of the vending machine constructed in the
above manner will be described. 1In the sales standby state,
when information of selection of a commodity through the
selection switches 8 and receipt information of money charged
through the money inlet slot 9, respectively, meet a

predetermined sales condition, a sales command is given to the
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[ 0048] The control unit 60 gives a driving
command to the X-axis notor 312 and the Y-axis notor
324 to drive the same. In this case, since the bucket
40 positioned in D zone is noved to A zone as shown in
Fig. 9, the control unit 60 causes the bucket 40 to
nove via the routine position c on the right to be
arranged in opposition to the compbdity storage col um

coRrtrefl ther el umperenbeh dxpMndhisntikiel HJhgiGent s8kuming
unit 60 may light up only the |light source 14 close to

thbhey %mltﬁ’y St Qe i GOt HBT L & &f i £ hes ol JUARBRES 21 of
1. [0049] This will be described in Turther

tthEéihﬁn INRLEeNyT oL unhk BQdrives the notors with a
predet erm ned out put when the bucket 40 positioned in
t he bgggpy position b is to be noved to the commodity
storage colum 21 of the col um nunber 1. Until a

sngn@h to t.he effe éhate% Q(g: Iposnlon b

st age ?hant¥ﬁe spand%y p03|t|onjb é’&ercPedy|§*“3%eaXls
e the Y-axis stop p SItIO sensor 3
mopfs 4t f%@@?ﬁ&m?ﬁ@wom Rt TS HE rmde, this
for exa when a signal to the effect
“2fhat Sénggs?]%? okhuWF@ﬁe 0 B%P%W%rt@a‘beﬂsn tthdw ¥ne Sstiangpy to &
position is detected is given b% the Y-axis stop
ZOB@S@%ﬁ%ﬁ”%bﬁ@OFlgtH%rdﬁﬁycpﬁFr@r|VPh6 ot aveaiotter pecket
made 100 , to rotate the notor at full speed. Wen a
10digharet's a heegfdwletng Ras 1& oove PpeRe trileh thyo Sigearranged
stage than the commodity storage colum 21 of the
incubemsi himbdro thiescyginedl t PWcorag ob lugnexerad $é¢ tolumn
make the duty for driving of the notor, for exanple,
nuBbe®bl . | mtaddiitsi ohpewhithe amitrialguofi tt he e axiisyhiotpronly
324 has been described, PW control is |ikew se
thexet ghsesbdiote drd i Ingseoftd héeXcaxing dintyos t3t2ge[ 6650hn 21
In the case where the bucket 40 is to be stopped at a
oft angetocaommoditypest or.age col um 21 (the comodity
storage colum 21 of the colum nunber 1), the
operabvbop)is perforned in the foll owi ng manner. Here,
for the sake of explanation, driving of the Y-axis

ot ofy 324, 1 hhbgedeseribedy ﬂﬁ%%ﬂ%%WHékdﬁM 7Qh%t86§§rol
therein the matter that the Y-axis notor 324

un§§sﬁﬁ%g‘%%sbghQQH§%5¥%'N15% QHQPe&@P@?&?ﬁ@&Qm;tput when the

at mosphere.

bucket 40 positioned in the standby position b is to be moved
to the commodity storage column 21 of the column number 1.
Until a signal to the effect that a higher position by one stage
than the standby positionb is detected is given by, for example,
the Y-axis stop position sensor 361, the duty for driving of
the Y-axis motor 324 is made, for example, 70 %, and when a
signal to the effect that a position higher by two stages than

the standby position is detected is given by the Y-axis stop

position sensor, the duty for driving of the motor is made 100 %
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[ 0051] As shown in Fig. 10, when the Y-axis
motor 324 is driven to nove the bucket 40 upward, the
Y-axis stop position sensor 361 detects the stop

not ched grooves 34l1a and the Y-axis position
identification sensor 362 detects the identification
not ched grooves 342a. Al so, after a stop notched
groove 34la is detected by the Y-axis stop position

toSeNsSHre 36k mbher e Latiopo Bl Cheth &t QoY eghs1 ded egledffect
by the Y-axis position correction sensor 363. The

theeN N wdinigh 6@, FopYhb £8 & Shgnalad enttheoghbest vt babrage
a stop notched groove y3 (341a) corresponding to a

coﬁﬂﬁlﬁeblc%'fm%q‘lé ycéflﬂﬁr?gﬁuﬁlg%ynﬁ' %% (gtl% orﬂm&j'éantrol is

storage columm 21 of the colum nunb ) is detected

t

L AR %ﬁ:&ﬂgsvw&%eﬁ%?&ge%%p%mmer

300‘lc ; d’ tfl%r eX mil edr A% 01 Sg%Q%r}(lj SII ncxelst h%tora)éb% has
torréf' i's'set I'n gh-tefperature atimsp ere)

r top,co t.0 theY-axisnoto

oedpy S%ﬂv %&MFO@%OW IO PR S TR AT d S08 Bptving

E novenent of the bucket 40. At this tinme, when a
ofg Bﬁa¥ f61PhBOEPFect “that the Y-axis position

identification sensor 362 detects a identification

not che®° 8§t ooves Y3 (342a) corresponding to the

commodity storage colum 21 of the columm nunber 1 is

gi vehl E%@ %@ﬁ@r%heﬁﬁlth%ObegheFeé%ghﬁzeoth@tS?ﬁﬁped at a

bucket 40 has been arranged in opposition to the
tardegetcovowaddivt s tstiorageceblim 221, (§he052jmmodity storage

Here, in the case where a signal to the effect that
cothenY2hxifs thesicbilonni denbefi Cht itdre sersort 1382 idepectsrmed

the identification notched grooves Y3 (342a) is not
ingtNenfol hewcontmainemi t Hed e orffoirr mhewhekhev facspgaabtion,

to the effect that the stop notched groove y3 (341la)
drisideteeted rsagivenotsOmAheiYlaxs Sipasiitdan. The memory

correction sensor 363, and in the case where the

unstgnel stsrgkVeRerkini Shposstbke tRateepgnizextBahodor 324
stop position of the bucket 40 is past above the

ist éégﬁheeom%t ¥odheeadencal wmyn2lendd2 s L£a38osphere.
t heY-axi snotor 324 is caused to reversely rotate for a
predetgem ned period of tine to nove the bucket 40
downwar d. When a signal to the effect that the
| dend LLicali qn, potched, 9r00veR Y3 (3428) 15, dBLLGLeriven
is given ronrt Y-axi s position enti1ication
sensor 36 pOSSIb|e t.0 recaogni z that t he

topTitie thfo%h et anded %pp%s.t 5% Posihdon sensor
ar d|t stora e.col um

360 o EFSE i T B0L S0Bt FACES 2 eI B ¢ e SrurTiRy © axis
whi ¢h reverse rotatlon is made, fromthe set gerro

OB FROAT At STiores! the oS car i td e pori bdcioF tfjrﬁ%tlon

as_ a new set period of tine in the menory unit 70.
notched grooves 342a. Also, after a stop notched groove 341la

is detected by the Y-axis stop position sensor 361, the same
stop notched groove 1s detected by the Y-axis position
correction sensor 363. The control unit 60, to which a signal

to the effect that a stop notched groove y3 (341a) corresponding
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[ 0053] On the other hand, in the case where a
signal to the effect that the stop notched groove y3
(341a) is detected is not given fromthe Y-axis
position correction sensor 363, a stop position of the
bucket 40 is below the target combdity storage col um
21, and so it is possible to recognize that novenent
is insufficient. In this case, the Y-axis notor 324 is

toCausedtrocaddb i epaddyrd ot abe uher 2a predeberioned storage
period of time in the same direction to nove the

cougkeb40rupMar do1 e ansbgnal 9 Sgge@féﬁcistaﬂﬁeﬁhﬁrom
identification notched grooves Y3 (342a) is detected

thbSyghyen Lromfhe;Ys gy %eﬁ%ktbefﬂ 'g@%ayggt Eﬁ? a preset
Sensor 362, it Is possible to recognize tha
buc etf40 hastp arranged in 03|t|o to th 1

Petarget c Q' j °sP6Fage c8Pu?~m /&ts't Or ?Xﬁep Fh
control unlt 60 adds a Perl t | e, th

88dt|oné? rotatF%ﬁsl%onad %e set per

ores the thys. calculated eH
=t P R e oA gr o Mt T Ao P HanBRg <t 7Bt 1 GoaR otor
While driving of the Y-axis notor 324 has been
32@e%%?¢%é@“3éa§é? Perihsdsef @?ﬁ%o%é@%ﬁémﬁgﬁ?dantOp upward
nper ature atnosphere of the X-axis notor 312 is
mOV?W@RFé%fdéﬁéPH§ﬁ€& ﬁptthé§6@éttﬁﬁeerb?ﬁgﬂﬁquﬂitx)the
X-axis nmotor 312 and the control unit 60 gives a
efderi ngadt dpconmants aPPer tiRE glssd 1dfl aghd oget S Pesed362
of tinme. [0055] When t he bucket 40 has been
degerafged i nioppbsfitenien t o tdraykt comnvdbt y St or 4gé2a)
colum 21, the control unit 60 gives a driving conmand
cotpethendliegttd céld younpuenyds i veagrecidninsni 414 the column
Thereby, the electrically-driven drive nmechanism411
nutlbeves i wendnretchancsntoblamn asséCictred ccommidict yhat the
storage colum 21. Thereby, only one commodity is
bufR¥ed antwat heckucketr 4gé@ he regeiyetidm the the target
receiving region 44 in a manner to be put on the
coﬂmgagtpgsp@gbg@ncéaamth@n t he bucket 40 receives the
commodity, the control unit 60 gives driving comuands
to theoXeaxis nmotor 312 and the Y-axis motor 324 to
nove the bucket toward the interexchange position a.

At thisctife.the %%”%%'reuﬁ'é L EXES Crﬂk%e_%f_'%\%t phat the

control With a predeterm ned output for driving o
Y—QQEQrSpOLQQ§9L identification sensor 362 detects the

gg te?p?rature

identification notched grooves Y3 (342a) is not given, the
control unit 60 confirms whether a signal to the effect that
the stop notched groove y3 (34la) is detected is given from
the Y-axis position correction sensor 363, and in the case where
the signal is given, it is possible to recognize that a stop
position of the bucket 40 is past above the target commodity
storage column 21. In this case, the Y-axismotor 324 is caused

to reversely rotate for a predetermined period of time to move
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When it is detected that the bucket 40 is positioned
in the interexchange position a, the control unit 60
drives only the Y-axis notor 324 for novenent of

di scharge. The control unit 60 stops driving of the
Y-axis notor 324 in the course of novenent of

di scharge for a preset period of tine (for exanple, 1
second). Thereby, the bucket 40 noves downward with

théﬂ@ﬁéké&f4w dﬁWﬁ%&@&ge-wﬁEhe& éh@né@pﬁﬁtﬂﬂa%EQQCQE&h@@ the
of tinme, the control unit 60 drives the Y-axis notor

1d§gﬂlk9cHQY@nt@@t@H@&QﬁxﬁQmQ? M@nggﬁe i digcharge) iAtgiven

he time of novenent of discharge, control unit 60

er%eE%ﬁsﬁﬁ- %@‘%%Ef%ﬂoﬂ“EHeﬁtPE?QEE?BH‘%%%s%%W%ngoft is

driving of the not or . An expl anation
f
oL 980 1 TPt B st DRI e 1n
B R B S R P s

abut s _agai nst the usi.ve nber 6as sho . o
ei3) e ehe i e(? SRS mgarrst PRetihe, during
rotrusive nenber 6 in this manner, the support nenher.
WhgﬁhsﬁFH§§58pﬁ8Fatéﬂa tfe™ Bnt?ﬁ@mnﬁﬁﬁe?eﬁsgeﬁhPéhg? time

abuts against the pin nmenber 424, also sw ngs upward.
AT psng het prcrmittiney tﬂﬁ@@béﬁlaglgwedgﬁerm@ pbumtiig g per hepnset
433 is also put in a forwardly inclined posture as
peshe@AnofntFing. 123thai Mempirot Kaditng Of-or war d.  Thereby, a
bott om surface of the nounting nenber 43 is opened
muchl@65éause a commodity put on the nounting portion
433 to fall inclinedly, so that the comodity is
di schartdgedo tThae heomyodn thhedi sehathgew & reomrtadlet budkeeffect
40 abuts against the carrying-out flapper 5 to push
ththetheartpy ngtoutd fdapper y8 O0peha ands deaehésdais not given
predet erm ned take-out chanber through the comodity
frearyhd ng=0tkt it ¥on thereatten, sahesr drzyi Agtofo pbeition
Y-axis notor 324 is once stopped, the bucket 40 noves

of domewardad uh pepéi aw dhearddie: topmerd tof stheap® column
menber 424 abuts against a roof surface (a flat

213U%ﬁﬁﬁes&h9%'%Qﬁtéés§yﬁiéc%b'ﬂkéb@ﬁiiécﬂha@'ﬁ%ﬂéﬁgﬂt is
of the protrusive nmenber 6 to hold the front portion

1n§§%f§8geBEe stdecypl |- portions 432,06 £HEPOYALI NG caused

nmber 43 7i'n an inclined posture to guarantee sure

to%é&?é‘i%a?fy@&&@é‘@&f tay Ire%tte%l%%%% rﬁ%d of time in
the same direction to move the bucket 40 upward. When a signal
to the effect that the identification notched grooves Y3 (342a)
is detected is given from the Y-axis position identification
sensor 362, it is possible to recognize that the bucket 40 has
been arranged in opposition to the target commodity storage
column 21. At this time, the control unit 60 adds a period
of time, during which additional rotation is made, to the set

period of time AT and stores the thus calculated period of time
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[ 0058] Wth the vendi ng nmachi ne, when the
cl eani ng operation descri bed above is perforned, the
openi ng degree of the carrying-out flapper 5is
detected through the mcro-switch 51 and in the case
where the openi ng degree detected through the
mcro-switch 51 is less than a preset reference val ue
(threshold value), the control unit 60 nmay deternmn ne
astQahekhge@pﬁﬁkﬂgddégrQ@mbsihn$%%fh@hﬁﬁﬁrQ@ﬂiQVMﬁ t he
matter to the input unit 50 to have a predeterm ned
di spraysunit of the Input unit 50 displaying the
insu%ficient openi ng degree to informthe sane.
Ther gy o 2LOMET oI J 0C00RLZE, LR UNG, PIR HPHDEEr iped,
424 and the protrusive nenber 6 abut bad?y agai nst
a $§€3xﬁﬁpﬁ{o%ngiﬁgr£8§5r89ﬁgtﬁ8Q§t%RPEQ%tﬁg%hagﬁgggkére of
0 enable hol ding a favorabl e, positiona
s DR absbe, P b sadbenar s ATal ct g TEOPEEe co

comuodity ,is stored in a set .comodi t t or age .
A CBT HHr® S1E1S Rt Ts, TPROEha LeathvHer & OF Votmidi y 60 gives
torage colum 21 with_a selected co dity stored .
a gﬁéYé A F5CBoSPITBRed2fhea predefBrfi A th%né?ttﬂ%rlOd of
control unit 60 causes the bucket 40 positioned in the
tigtandby position b to go through a virtual routine
position ¢ set on the right of the interexchange
posi t?BR°& to be arranged in opposition to a target
comodity storage columm 21, so that there is no fear
t hatWhie pia pepber 404hoaf baenbackenod4d abutspagabhsp to
the protrusive nenber 6 at the tinme of such novenent .
thacterdengtymnmodetpi atoeaber cd24mof 21 hetbackent401ldoest 60
not interfere with the protrusive nenber 6 and it is
gipessiadl @rioi mpveothanbiucket th8 ted ea tdesialdd/-conmmodi t yirive
storage columm 21. [0060] Al so, when bei ng
mepHshednf r om abovehetrk® )r othusi ¥ecoenber16yi-areauseddrive
to swing about its axis against the bias of the spring
me FBAREEMA26] 1 0 drebicgat s aRfiVReEhaRi khe Pf obhudiBgociated
front region, so that the bucket 40 can be noved

coﬂﬂw@ﬁgyfgg&ggge&oi&nﬁ st agesn P e 1RSIl @RRhodity is
i nformati on of the bucket 40 is not obtai ned as when

noPRFEH LG OULEE 4Py e ey ke Bl g Phesion
44g?gﬁénﬁ958e9098aﬁé WithohhenRr QELHE UG FBIREL 6 459 Peypen
the bucket 40 receives the commodity, the control unit 60 gives
driving commands to the X-axis motor 312 and the Y-axis motor
324 to move the bucket toward the interexchange position a.
At this time, the control unit 60 exercises PWM control with
a predetermined output for driving of the motors.
[0056]

When it is detected that the bucket 40 is positioned in

the interexchange position a, the control unit 60 drives only
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[ 0061] Wth the vendi ng machine, a set period

of tinme since detection of the stop notched grooves

331a, 341a by the stop position sensors 351, 361 is

br oadened according to those atnospheres, in which the

drive notors (the X-axis notor 312 and the Y-axis

not or 324) are nounted, to nmake the notors 312, 324

variable in stop timng, so that even a sinple
theorbiRat i HeOfF Ihe f0xididnerswdelies aanrgdhe The control

detection plates enables surely stopping the bucket 40

unktf 80dgsbpedqaposihi;ons thusyepabkingraehseyi pg the course
reduction in cost and naking the parts common. [0062]

ofA%%Qem@h%h %h%h%%%%f&kr@@P'errgg%tC@@ffydLHEttfﬁé (for

exercli ses PW control  to drlve the X-axis notor 31

ex%ﬂl%h% ?eééha ) Mot Hf 9‘;}?36 %u@é%&? ?;‘%qﬁg? %fé‘ild with

IS pOSSI

1ner%la ﬁyﬁﬁ?g%h%gggg?gng gh%: tors § cﬁlg%rlodcﬂftlme,

service e Veén

hi th I t f t
ende e Be o Beth Akt YaRuthse ) %%igéﬁg 433k g mpyp, the
si de Iates of the connDd|t¥ stora e hou5|n% of

buﬁeFo‘l%éj%ﬁ%’faﬁ Hed Q%SEPQ&QFern%EeBh gt s TP egen
vertical direction, _so that it is possible to |ight ug
digRhgroRe FF@hFO§BHPéeU@AtCP@s%x?écésﬁérEEM eonhBdit yLith 2
storage col umm 21 when the bucket 40 is to be noved to
Prﬁﬁét@éﬁﬁﬁéﬁt9U§P@Fa§@rcéﬁeﬁﬁn91OﬁA@@@r&QM$%m it is
possi bl e to achi eve energy saving while coping
flexi®P§7With illum nation of the commpdity storage
housi ng 11.
An explanation will be given to movement of discharge.

As shown in Fig. 11, when the bucket 40 positioned in the
interexchange position a is caused to make a movement of
discharge, the pin member 424 of the bucket 40 abuts against
the protrusive member 6 as shown in Fig. 12. When the pinmember
424 abuts against the protrusive member 6 in this manner, the
support member 42 swings upward and the mounting member 43,
which abuts against the pin member 424, also swings upward.
As the mounting member 43 swings, the mounting portion 433 is
also put in a forwardly inclined posture as shown in Fig. 13
while protruding forward. Thereby, a bottom surface of the
mounting member 43 is opened much to cause a commodity put on
the mounting portion 433 to fall inclinedly, so that the
commodity is discharged. The commodity discharged from the

bucket 40 abuts against the carrying-out flapper 5 to push the
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[ 0064] Al so, with the vendi ng machi ne, since
nmovenent of di scharge of the bucket 40 is stopped for
a preset period of tine, the bucket 40 can nove
downward with inertia, so that it is possible to

| engthen a period of tine, during which the bucket 40
is inclined, thus enabling surely discharging a
commodity. What is claimed is: 1. A vendi ng nachine

caCOPhESbNE flappe@ COMmMEh t ¥inst OF 89N HOUSI NPre@termined
heat. in. insulated structure, an interior of which is

tak@eoﬁt EhimBert By rof %OtﬁetcéﬁﬁoélgytcaPﬁyﬂﬁ ofna gdoer 4.
body, which covers the front of comodity. ?orag

ThQQBﬁEEgraQQMQ?&kQ€§n8(if@ﬂ%fﬁiﬂ{§§£ot$@3£ﬁiQs&ﬁ%ﬁestopped

commodi ty storage hoés ng I ncludes;
the bucket 40 moves downward with inertia. Then, the tip end

of the pin member 424 abuts against a roof surface (a flat
surface (horizontal surface) in a vertical direction) of the
protrusive member 6 to hold the front portion 431 and the side
wall portions 432 of the mounting member 43 in an inclined
posture to guarantee sure discharge of the commodity from the
bucket 40.

[0058]

With the vending machine, when the cleaning operation
described above is performed, the opening degree of the
carrying-out flapper 5 is detected through the micro-switch
51 and in the case where the opening degree detected through
the micro-switch 51 is less than a preset reference value
(threshold value), the control unit 60 may determine that the
opening degree is insufficient and give the matter to the input
unit 50 to have a predetermined display unit of the input unit
50 displaying the insufficient opening degree to inform the
same. Thereby, a worker can recognize that the pin member 424
and the protrusive member 6 abut badly against each other and
correct positions of the both members to enable holding a
favorable, positional relationship.

[0059]
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a plurality of cormmodity racks each fl opned by
aligning a plurality of conodity storage colums in a
left and right direction and provided in plural stages
ina.v.;:iiiicaf direction between a pair ot ie.:ft
and right rack support side plates, a
bucket arranged novably in the region in front of the
commodity rachat: b enable deliveribg a commodity

bet weephi thandeani 0t hopai neogt pedi b¥dstpbags €Al HAB case
when being arranged. in opposition to the cos=xiity

whateragecealuan, Afgodity is stored® WCKEbre 8BYI BEmmodity
unit that drives the bucket, when a commodity storage

st{%%éb}@“cb%uh%dizcl@t &g, 4or; del EMeﬁ)ﬁe and J herehy arrangss:cy

bucket: 1 n opposition to the conmmodity storage
stBQEEgncoﬂﬂgn 21 Wi.tht Q%&P%'?Pgﬁté/orﬁﬁc%ﬁ%? sl}%li’séopghe ein is
Incfudes a plarality of TITumnation umts arranged on
poEEQQEnEBQHP%Tt%S 8t8fmﬁggdgﬂ%{?PﬁijEEPt§89dh§&?%orgcﬁses
support “si'de % ates 1o be positioned et predeterm néed.
inipervalo in a vortical _.dixectjon and.to illum nate
the b e P 0 TR LS Bridtaey SOF BrAge” HoUsT Fbt gt rouah
il]lum nation units have.a Iight source consi st of LED
a Bb}qqqq}] routlne position set on the zright of the
interexchange position a to be arranged in opposition to a
target commodity storage column 21, so that there is no fear
that the pin member 424 of the bucket 40 abuts against the
protrusive member 6 at the time of such movement. Accordingly,
the pin member 424 of the bucket 40 does not interfere with
the protrusive member 6 and it is possible to move the bucket
40 to a desired commodity storage column 21.
[0060]
Also, when being pushed from above, the protrusive member
6 is caused to swing about its axis against the bias of the
spring member 426 to retreat and move from the protruding front
region, so that the bucket 40 can be moved upward from under
in a stage, in which positional information of the bucket 40
is not obtained as when an electric source is put on, or the
like, and so at this time there is no fear that the pin member
424 comes into contact with the protrusive member 6 to be

broken.

[0061]
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With the vending machine, a set period of time since
detection of the stop notched grooves 331la, 341la by the stop
position sensors 351, 361 is broadened according to those
atmospheres, in which the drive motors (the X-axis motor 312
and the Y-axis motor 324) are mounted, to make the motors 312,
324 variable in stop timing, so that even a simple combination
of the proximity switches and the detection plates enables
surely stopping the bucket 40 in a desired position, thus
enabling achieving reduction in cost and making the parts
common.

[0062]

Also, with the wvending machine, the control unit 60
exercises PWM control to drive the X-axis motor 312 and the
Y-axis motor 324 with a predetermined output, so that it is
possible to reduce a load on the belt 322, etc. and to lengthen
the motors 312, 324 in service life.

[0063]

Further, with the vendingmachine, the plurality of light
sources 14 are provided on the front end portions of the pair
of left and right side plates of the commodity storage housing
11 to be positioned at predetermined intervals in a vertical
direction, so that it is possible to light up only the light
source 14 close to a target commodity storage column 21 when
the bucket 40 is to be moved to the commodity storage column

21. Accordingly, it is possible to achieve energy saving while
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coping flexibly with illumination of the commodity storage
housing 11.

[0064]

Also, with the vending machine, since movement of
discharge of the bucket 40 is stopped for a preset period of
time, the bucket 40 can move downward with inertia, so that
it is possible to lengthen a period of time, during which the
bucket 40 is inclined, thus enabling surely discharging a

commodity.
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What is claimed is:

1. A vending machine comprising

a commodity storage housing of heat insulated structure,
an interior of which ismade visible through a translucent panel
of a door body, which covers the front of commodity storage
housing and defines a front thereof, wherein

the commodity storage housing includes:

a plurality of commodity racks each formed by
aligning a plurality of commodity storage columns in a left
and right direction and provided in plural stages in a vertical
direction between a pair of left and right rack support side
plates,

a bucket arranged movably in the region in front
of the commodity racks to enable delivering a commodity
between it and an optional commodity storage column when being
arranged in opposition to the commodity storage column, and

a bucket moving unit that drives the bucket, when
a commodity storage column is indicated for delivery, and
thereby arranges the bucket in opposition to the commodity
storage column, and

the commodity storage housing includes a plurality of
illumination units arranged on front end portions of the pair
of left and right rack support side plates to be positioned
at predetermined intervals in a vertical direction and to

illuminate the interior of the commodity storage housing, and
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the illumination units have a light source consist of

LED built-in.
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