VENDI NG MACHI NE BACKGROUND OF THE I NVENTION 1. Field
of the Invention [0001] The present invention rel ates
to a vending machine, and nore particular, to a
vendi ng machi ne including a coomodity storage housing
of heat insulated structure, in which there are
provided a commodity storage colum with commodities
stored therein and a bucket for conveyance of a
commodity. 2. Descriptionnef vhbgrBackground Art

[ 0002] Sone vendi ng nmachi nes include a commodity
storage housing of heat insulated structure, in which
there are provided a commodity storage colum wth
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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



of commodity racks. More specifically, the bucket is
arranged to be enabl ed by bucket noving neans to nove
up and down and left and right in the region in front
of commodity racks. [0003] The bucket novi ng nmeans

i ncludes a X-axis conveyance nmechani sm capabl e of
nmovi ng a bucket in a left and right direction, and
Y-axi s conveyance nechani snms, which cause the bucket
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a vertical direction. The Y-axis conveyance mechanisms are
provided on opposite sides to mutually facing surfaces of a
pair of rack support side plates, which support the commodity
racks.

[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



saving is intensely demanded in recent years and it is
unnecessary according to a |ocation, in which a
vendi ng machine is nmounted, to illumnate the
interior of a combdity storage housing nore than
needed, so that it is demanded to cope flexibly with
illumnation of a commobdity storage housing. SUMVARY
OF THE | NVENTI ON 0007] The invention has been thought
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opposition to the comopdity storage
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



colum, and a bucket noving unit that drives the

bucket, when a commobdity storage columm is indicated

for delivery, and thereby arranges the bucket in
opposition to the commodity storage colum, and the
commodity storage housing includes a plurality of
illumnation units arranged on front end portions of

a pair of left and right side plates to be positioned
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illuminate the interior of the commodity storage housing.

[0009]

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



internal construction of a commodity storage housing;
Fig. 4 is a perspective view show ng the case where a
bucket is seen fromthe front; Fig. 5 is a perspective
vi ew showi ng the case where the bucket is seen from

the rear; Fig. 6 is a viewillustrating the novenent
of retreat of a pin nmenber, which constitutes the
bucket; Fig. 7 is a block diagramillustrating a

cof8Rtnek i} eihe Aferiti ivRNELPE 1 ARG d i Pto& HeSe@bodiment
cross sectional side view showi ng, in enlarged scale,

ofapnessapthak opart of an internal door; Fig. 9 is a
vi ew schematically showi ng the compdity storage

housihng; Figs 4 é§iﬁe¥t§%é'%l@été@ﬁéﬂ9t59§19965§&%98g an

of stop of the Fig. 11 is a side view
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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.



be described belowin detail. [0011]] Figs. 1 and 2,
respectively, show a vendi ng machi ne according to an
enbodi mrent of the invention, Fig. 1 being a front
view, and Fig. 2 being a perspective view show ng an
i nternal construction. The vending machine illustrated
herein sells commobdities, such as canned bever age,
beverage packed in PET bottles, beverage packed in
paper packsrtaetep pDiScRIPP0brRdoer Theatgdrstrabe, and

i ncludes a body cabinet 10. [0012] The body cabi net
10 hagpaorectangul ar-parall el epi ped shape with a
front opening thereof opened and its interior is
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whi ch™ definés a commodify storagé housing 11 and

emi>8}é‘t% §ect4 %&Idl%&;h%h%f' Séoﬁﬁi d%'%' ”@h%‘lgﬁb e]f?tloTP&ll

connn Ity s or age using 1 s ac
be %gé 0 8fbm@|ch |s Bgﬁqlned in a state of a
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the ?gﬁy?glty storage housing 11, respectively, are

made heat insulating material. Al so, while not

shown clearly in_the figure, there are provided a
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as an evaporator, which constitutes 6 a refrigerating
acggEféndahd énh%%?Pﬁ@mﬁﬁFtthBPehé%Y§n5hOPntEﬁﬁal1 being a

at nosphere, such as electric heater, etc. On the other
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whi ch constitutes a refrigerating cycle together with
inthgn@&ap@qgﬁtwgc@h@nVari%@g 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



control equipnent, etc. are provided in the machi ne
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 comodity storage housing 11
to be positioned at predetermined intervals in a
vertical direction. The |ight sources 14 build

therein light emtting di odes such as LED, etc. and

a reefviefe @ iralcy bl imaiad hor aidg that dHdwAkABk@n internal
peri pheries of the light sources thenselves. [0014]
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t he of the commodity storage housing 11. [0015]
Forned in a_ region bel ow a central portion of the 7
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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



with a |lower end thereof nmade free to be able to sw ng
ina longitudinal direction and closes the comodity
carrying-out port 4 in a nornal state owing to its
wei ght. [0016] Also, a protrusive 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 nmaterial and
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of the internal door 2, and nore specifically,
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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 insulatingglass,
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,



the front, and a right direction indicates a rightward
direction in the case where the vending nachine is
seen from the front. [0018] Fig. 3 is a perspective
view schematically showing an internal construction
of the commodity storage housing 11. In the
follow ng, the commbdity storage housing 11 will be
descri bed appropriately with reference to Fig. 3.
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veRQMMBAL £ Yy LRGkS2Q arernf onaediby, &uigﬁkﬁgp@c@EQE%Eh%M of
of conmodity storage columms 21 in a left and right

thgﬁﬁﬁﬁﬁhgpap§QQC%%Qo5¢C§' &@koQE@HbEY1n&§C§?@§QQI5f@@ard

In a state of being aligned in a |ongitudi na
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9 by agfroprlately wor ki ng, for exanple, a sheet netal
or theY1fike and are provided in a manner to have
mutual surfaces (inner surfaces) thereof facing each
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provi ded and nounted to a roof plate,
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



a bottomplate, etc., which constitute the comodity
storage housing 11, by neans of nounting nenbers such
as screws or the Ilike. [0020] Wile not shown
clearly in the figure, the respective comodity
storage columms 21 on the commodity rack 20 supported
by the rack support side plates 23 include a
conveyance nechanismw th an endl ess belt stretched

byakeyhdproklens (pekinghown)y axpapged knspakal hekafore the
and aft and commodities are put and received on an

1iUPReld gueface, ofed he £onvevance nhektnutaYend races (inner
mechani smis provided at a front end of each of the
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commodity. The vend nechani sm does not include a drive
' r at r r. S ri
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transm ssi.on of_ power .froman. .el ectrically-driven
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n descrlg dkjater in %he case where the bucket 40 is ‘h
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.21 as indicated. [00211 The bucket noving unit 30 is
ligBnstructed as an assenbly 10 of a X-axis conveyance
mechani sm 31 and a Y-axis conveyance nechanisns 32.
The X8%P§ conveyance mechani sm 31 includes a rail
menber 311 di sposed in the body cabinet 10 and
ext efdi hg NPh ahewyi ohcd bt Vatdl Yhof Tttereonrbdi ¥yspective
racks 20 in a left and
commodity storage columns 21 on the commodity rack 20 supported

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



right direction and is driven by a X-axis notor 312
(see Fig. 7) to nove the bucket 40 put thereon in a
direction (a left and right direction), in which the
rail nmenber 311 extends. [0022] The X-axis notor 312
is, for exanple, PWM (Pul se Wdth Modul ation) driven.
Here, in PWMdriving, the drive voltage of a notor is
made intermttently ON and OFF, the larger an ON

ofddty¥-akhe BbgheyahBespeeHahhemn@t 0OAnHOLatesx i andohhieyance
| arger an OFF duty, the lower in speed the notor
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conveyance nmechanism 31 is known and so a
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nmechaf?$#l 411 as an exanple is received therein. In
the case where the bucket 40 is arranged in
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i ndi cat ed,
Modulation) driven. Here, in PWM driving, 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



the electrically-driven drive nmechanism 411 transmts

and gives a driving force to the vend nechanismat a

front end of the compdity storage colum 21. Al so, a

region interposed by the sides 41 nakes a receiving

region 44, which receives a commodity, whereby the

sides 41 define the receiving region 44. [0025] The

support nenber 42 is formed froma netallic materi al
va2nduar rangethdiet ween 4 heopah hgofnsldesr4ls FBeisyUpRAId an

menber 42 includes a flat plate |ike base 421 and

elé@@kl@é§§93HQB%eﬁZ%hjjﬂﬁsﬁgéﬁhﬂﬁgM 4@&Ie£§|69 Qﬁ@%ﬂﬁﬂéils
fromboth ends of the base 421. Ends, that is, rear

reSQ%ertﬂé‘Pe{ﬁar ﬁ%%ﬁ@séé’é‘ﬁgqﬁ?efr@rtﬁe H)Q&'EQ@'AR? 1Eya£P§nged

des 41 wwth the result t he support menb

A t1
in ipﬁf%)ﬁ‘%%?ﬁ 19 PRANMIA, SRAASLLBINE B3 48 bﬁ?%géﬁed
th%h%lgc%%l%%llSIQ§§X%%%V§rb$éagg rgg%éggg%ﬁoH:a%ﬁ§mlts and
. rt 432 nt ti 43
51788 O, a8 53?2%3%&5?%?5@%%2% Sreiie eng of
er 424 arran g %he su ort menber 42 12
thErS@ma étﬁ’o?RﬁFagﬁhEB gRCt ke ‘ﬁg 2 199297 Hekgrrosed

pi n _menber 424 is arranged to be able to sw ng
bYaE%@tSéﬁeéxﬁ% %?k%ssﬁa??C%bV%P%nrQQSOBr6@rd@@l6ﬁ Fﬁ%elves

support
a commodity, whereby the sides 41 define the receiving region

44,

[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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menber 42 in a left and right direction and bi ased by
a spring nenber (bias neans) 426 to protrude toward a
front region, that 1is, the internal door 2 as shown
in Fig. 6(a). The pin nmenber 424 sw ngs downward
agai nst the bias of the spring nenber 426 when a tip
end thereof is pushed from above as shown in Fig.
6(b), and retreats and noves fromthe front region as
pr&BeWhesi Bokiv@rd6te)roubB028L opR@isigde wal | portions
432 extend rearward from both ends of the front
portren2431 in a manner to have mutual inner surfaces
t hereof facing each other. While not shown clearly in
the ﬁéQ%[Qﬂng %nShgﬁb@@lh2QQE§bQQ%m%%%.@?eb%QHfﬁgk%dswing
y 22 of t

coaxi al wth the rear extensions e support

ab?ﬁgggﬁ a%f%té%fggsﬁﬁ?ﬁg%%?%?9$hgaﬁb§Eg§§dé%.Bg.pﬁezgggport

wng relative nting portion
i s _arranged Fe% en. |l ower. portions of rear_ends of .
mePRET ol rof Feff anl’right “Sde wall < Bor L1 ons 439 SPring

t&kou h shaft-1ik rtion ﬁ ot, shown) %o be abl.e t

melige P AR lPoRSY et BS, PARATRAS T 1G Brit” @hd [(Areds that

. end) .supported by housi ng of the b fket 40 to nount

15t heteon! ”@dnﬁﬁ&’irtg.asrﬁ}%ﬁpi ﬁx}ﬂpoﬁIDJ Flon 43 pdn member
inclined forward while protruding forward

12 @1 oT KGR Eh ade TS\l f§icng L Abveherte sPTE3 % ReTsicded 26
wal | portions 432. [0029] The Y-axis conveyance

Whﬁ@cﬁaﬁ*@r@@zkﬁ@%ﬁd\ﬁ dreis herel gro‘gbialboafe pef ehahwg in Fig.
ri ght conveyance and support frames (not shown)

6(b), and retreats and moves from the front region as shown

in Fig. 6(c).

[0028]

The side wall portions 432 extend rearward fromboth ends
of the front portion 431 in a manner to have mutual inner
surfaces thereof facing each other. While not shown clearly
in the figure, the side wall portions 432 are Jjournaled
coaxially with the rear extensions 422 of the support member
42 to be supported 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

13



Pul  eys 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 weight 323 and connected at
the other end thereof to a hol di ng nenber (not
shown), which holds the rail nmenber 311. Wth the
th¥- 8XH8 weonveyaneen@geahani sms 32, a Y-axis notor 324
is driven to rotate the pulleys 321 whereby the rai
menbeno341 held on the holding nenber and the bucket
40 as nounted are noved in a vertical direction. The

Y'aX%ﬁe”?lgii§Zéo£§e§¥%%grh%@ﬂahﬂsﬁge3§ag?e PRBPEEBSon a
the X-axis notor 3127 [0030] The bucket noving unit

. v L . |
pagg]ﬁfqgg?ge&?ﬁcﬁr ﬁ%'c:%n%te é%%?%ﬁ&%p&ﬂ)@p‘ﬁe‘fE583§g(£?}t§shown).

axis position i I catl ate
Ysaxis,.stop position detection plate §41 .a.Y-axis
el b T ant e edpe B EFaraPAl Pharey B B 82 vepes

Lo 351 X axi i ; L .

o BESLE L9, SR0SO0 35 B e LS OST L HOR et T oL 00

e e e L R o R A
correction sensor 363. [0031] 14 The X-axis stop

32808PL e CBREETFEN 2B &1E ARt OR akide postt Pon and

identification plate 332 are arranged adj acent to the
copapFtAenber tBE10TIFAE XoaxiFseseep posetionddrgeterbnr (not

plate 331 and the X-axis position identification plate
sh@gp), 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



respectively, include a | engthy plate-shaped nmenber

and are arranged such that a left and right direction
corresponds to a length direction. Slit-shaped

not ched grooves (referred below to as stop notched
grooves) 33la as stop marks are formed at the sane

pitch as a spacing of the commobdity storage col ums

21 in a left and right direction on the X-axis stop

posi thenx-det ecticep pbatie 1331 deHddtrishapath ot Thedand the
grooves (referred below to as identification notched

X- Qk@@%ﬁﬁ@r@ﬁﬁﬁl@%nth@@@b%ﬁb%ﬂﬁlQ@e@@Qk§r@%ﬁjﬁ§kﬂ§ﬁaéﬁacent
the sane pitch as a spacing of the commbdity storage

tocghgnyﬁlglmbﬂb@rlgﬁﬁ anﬁhé'ﬂh$x1?ate&%3§85991 Hedeﬁectlon

X-axi s position |dent|f|cat|on p

p1§£§p3§$t89ﬁ ¥Q50£V§§ %?e9£§o£°[HEQt be&EHSntBh%te 332,

he rlg e of

re Elfl atlon ogched ?Mes 3% oog o Eer and are
?pax I'S'S 8p p |F|on de 3n 5348 " and

Y- axi osi tion ident flc tion I te 342 are arran
AR EEanE Soh o ST ey BTk SH s %bﬁSFPlPPaﬁ%m?ﬁgngs to

Y- axi s stop pasition._ .det tlon | ate 341 and th
= JeRRIE FOERArORT demtilf CAARSH TG dasooves (referred

respectively, include a Iength% flate shaped nenber
beéﬂﬂ1%?é5a§F%ﬁd%Hx§U%thH8We§ P13 G4l SAPPEER T ph are formed

corresponds 15 to a length direction. Slit-shaped
atrf@”t%ﬁéﬁleg?b%@]ésﬂs( PefR3¢Edd Belbw Q@U%desibﬁt@éta@ﬁ?e@Olumns

grooves) 34la as stop nmarks are formed at the sane
2lpinch lasfta asphaiieg: tofditries tdomodi tesKorage ebbonpgsition

21 in a vertical direction on the Y-axis stop position
defetéecvhonlate 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



plate 341. Slit-shaped notched grooves (referred bel ow

to as identification notched grooves) 342a as

identification marks are forned at the sane pitch as

a spacing of the combdity storage columms 21 in a

vertical direction on the Y-axis position

identification plate 342. Here, the stop notched

grooves 34la are fornmed a little this side of, that
tol$.leadth §k eechbebaw the: t demipéd cid Qe Notehed sgr peYESsred

342a. [0033] The X-axis stop position sensor 351, the

be%o@ﬁk?aB0§tépQﬁﬂxﬂQ§ﬁthb%%%'0@4§§Q§95t§§3na@@9a&ﬁ@formed
X-axi s position correction sensor 353, respectively,

at@life @t h@“@?gcl‘?%saa' élrﬁ’&”f' PR ot i %'%r%'g%ecﬂumns

of the bucket 40. X-axis stop p03|t|on sensor

21§£f%%%§%f%%%8£ﬁe&gﬁ qp{ﬁéY J%ﬂ ééo &%@#H&%%ectlon

|ght en1tt|ng “df ode
pl%ﬁcegﬁings t?ﬂ%l %i%%n% grgovFlogr%e?to IQ&Sﬂfato as

&rebet ween “axi’s “stop p03| i on 6
: . to ,
ldsa%wﬁa'gﬁ%nﬁlﬁ% & Fi S T deoaaert %ﬁ?éﬁﬁg&%ﬁrks
y _the X-axis_stop position detectlon Ia e 331 in
ATy e ERe dox LERt PO BHET G ro g var dsh e 3ginodi ty

and |ight outgoing fromthe |ight en1tt|ng diode is
stpegepvéd! Q@W%t%ﬁlﬂﬁh@-ﬁ@&ﬁ%ﬁéﬁ;@FB@@tFﬂnp&ﬁtﬁQﬁmYoﬁXls
the stop notched 16 grooves 33la to give a signal to
poﬁhﬁﬁoéfﬂé@ﬂtﬂéléa@éﬁpr®1QHﬁt342{0@§4Pfﬂﬁﬁ©@%&@E notched
position identification sensor 352 includes a .
grphvee-ihteprgpterncedrat itsle g progipetyf swhaghisim little
whi ch a
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



light emtting diode and a |light receiving diode are
conbined in a manner to interpose therebetween the
X-axis position identification plate 332. Wth the
X-axis position identification sensor 352, |ight
outgoing fromthe light emtting diode is interrupted
by the X-axis position identification plate 332 in
positions except for the identification notched
grehoe¥es3B32a gndeld ghtynaut gei itk k@Me dtheold @Bhtrol unit.
emtting diode is received by the |light receiving
di odephmgpositions on the identification notched
grooves 332a to give a signal to that effect to the

cont ’[“Hé M}Els [ S&loan%e%tq)@l%aQQ%r} 'S%%S%Qr @@Qt !qugludes

sensor 353 Includes a photo-interrupter, that iIs,

a @‘i{?{% ”lﬁ%’e?%é%@r,'{‘hé{‘@'ﬂ‘ % 5Jr¥lb| kb dlet@) t4);09.d %ewﬁﬁ‘gh a

|ght receiving diode are ¢ in a naﬁner
ose; t her.ebet ween tg axi s stop_posi
58 cebT R e Far b b Phe Caexl.w%%sd."ltoofe e conbined
._caorrectiaon sensor 353 oyt goi n the |i
i CR PR d.foodel%erw%ergfsa 592 he b g pppdt eion
osi tion detection plate 331 _in p05|t|ons except for

14ERE &t 6P A ChEd *GPooves 33La "Hrid | 1 gIR o oo

the light emtting diode is received by the [i
ld?@Eéﬁ%Fﬁ@l@Pod%”Fﬁ”bo%?@{oﬁ§9@ﬁ1t%%t%Qb%gnéFQWedjﬁe light

grooves 33la 17 to give a signal to that effect to the
emgphtREl GhnPEe The Xl@§?§ruﬁ§§ﬁt|@ﬁ cbhfeckTenlgengepition
- 353 is arranged on the right of the X-axis stop
idposifiontsensoprldbt t g3det ett pheistopsnoershedt gfobvethe

33la later than the X-axis stop position sensor 351.
identification notched grooves 332a and light outgoing from
the light emitting diode is received by the light receiving
diode in positions on the identification notched grooves 332a
to give a signal to that effect to the control unit.

[0035]

The X-axis position correction sensor 353 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
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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[0036] The Y-axis stop position sensor 361, the Y-axis
position identification sensor 362, and the Y-axis
position correction sensor 363, respectively, are
arranged on a side portion of the rail nmenber 311.
The Y-axis stop position sensor 361 includes a
photo-interrupter, that is, a proximty swtch, in
which a light emtting diode and a |ight receiving

tod}0fe aad Byn LOMBI Niegh it fadrBppahd 8ohBkBNPASE: . The X-axis
therebetween the Y-axis stop position detection plate

po34tioW b ther ﬁ(o@@e%s%ro@ 508 14,0 n feNSOr tB86 i dJHEBLE the
outgoing fromthe light emtting diode is interrupted

X- Qﬁélghgtg aéb%l% %fﬂ %%%fs%'ro%ﬁettecptd%@& at1e, 34 34‘%0%' Hotched

p03|t|ons except for the stop notched grooves 341a and
t | e

gr%ggglggggbyg#ﬁg FlgﬁlEﬁge%e?%?ﬁgggéédégf%kgggi%?%ﬁ%roﬁ5l'

t he %ng Eotched grooves 34la to give a signal to

that e t to the control unit. [0037] The Y-axis

posi io |dent|f|cat|on sensor 362.i

pho &%ﬁ?&?p SEe Lo sl e

ht emtting diode and a |i rece|V|n ,

ldaPEaSlﬁ?El8gn%‘?lh%<ar %Q?gaaﬁén?ﬂé? & gPﬁ&%éon CorFection

t herebet ween the Y-axis position identification plate
seBq9r Weh ?ﬁép?CBkV§lMos???oﬁriéngéénPPfPcéﬁ@@npgéﬁéﬁﬁ of

362, light outgoing fromthe light emtting diode is
th?nﬁférlrluﬁteé&)@’dfy the- Y-Bx¢ sYpasi6i 600 dalifidatseomsor 361

plate 342 in positions except for the identification
inpnotdhede grodves 1842 anicey i e tousgoi my friamty switch, in

ﬁls 8051tlon

which a light emitting diode and a light receiving diode are
combined in a manner to interpose therebetween the Y-axis stop
position detection plate 341. With the Y-axis stop position
sensor 361, light outgoing from the light emitting diode is
interrupted by the Y-axis stop position detection plate 341
in positions except for the stop notched grooves 341a and light
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.

[0037]

The Y-axis position identification sensor 362 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 Y-axis position

identification plate 342, With the Y-axis position

18



the light emtting diode is received by the |ight
receiving diode in positions on the identification
not ched grooves 342a to give a signal to that effect
to the control unit. [0038] The Y-axis position
correction sensor 363 includes a photo-interrupter,
that is, a proximty switch, in which a |[|ight
emtting diode and a |light receiving diode are
idennbicnedtibA &dMIEr369, i ntighposeuthelebetrween de 1ight
Y-axis stop position detection plate 341. Wth the
emYt8Xh§ POSbHLON; GOT E RELLPAHL8ENSAY 3683e |Y9§&i9Ut?QéBQion
fromthe light emtting diode is interrupted by the
1adn@Xkscatopnpositian debecthonplatecddl kocpesi khonsiye
except for the stop notched grooves 341la and Ti ght
. ; : g i diode. i ecei y
P R e T 80 a8 F1ians SA-t A Srop] From
£nBO1 606D gropves 34la  to give a sional o that etfect, ;g
o the controf anit  The® Y- axfs pOSYtIOﬂ correct T on
.sensor 363 .i.s arranged bel ow t he Y-axis top positio
21 §GRett P31 113 HePBorE e St Tt BHet "orSaven T e tas 422
later than the Y-axis stop position sensqor 361. [0039]
COpggvera; élgnﬁﬁo&? diagr St EEtusCr &ien o2 ot a1t -
system of a vendi ng machi ne according to an
enbod?feAt of the invention. 19 Here, only el ements
characteristic of the invention are showm. As shown
in FIge Y,;2Khe veaditagninmaeRings Hleel FdessOtass destrfbedes 2
above, an input unit 50, a mcro-switch 51, and a
phebatibkeunipteB ithadddisti en rtuxtinel B¢ a6 st et ofn 31Rich a
the Y-axis notor 324,
light emitting diode and a light receiving diode are combined

in a manner to interpose therebetween the Y-axis stop position
detection plate 341. With the Y-axis position correction
sensor 363, light outgoing from the light emitting diode is
interrupted by the Y-axis stop position detection plate 341
in positions except for the stop notched grooves 341a and light
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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the electrically-driven drive nmechanism 411, the
X-axis stop position sensor 351, the X-axis position
identification sensor 352, the X-axis position
correction sensor 353, the Y-axis stop position
sensor 361, the Y-axis position identification sensor
362, and the Y-axis position correction sensor 363.
[0040] The input unit 50 includes, for exanple, a

HeFeNMirel £ enkheh t st @h@ﬂ@@t@rgéﬁiﬁgaﬁ/@hb%ﬁv@m@&é Shown.
the control unit 60. Also, a display unit is provided

AsOhdhe iinnPHJ% uni e rROvERqeRabh&on dhsplayi e d nhar Bk EPMped
glven fromthe control unit 60. [0041] As shown in

abgbg %Hﬁnﬂhﬁ&% §M‘E§R¢%¥o—%wﬁ&9¥f ded éﬂdei%%ﬂ%r%ﬁ unit

the’internal door 2." The m cro-switch i nclu

600PETI NG; degr e, de f%e‘zit égﬂs%éﬁoﬁoﬁlé’etﬁ%et 'YO% s g%or 324,

opening degree of the carrylng out’ f apper

v det g to the controal unlt
th%b fec@ fg%tgr ge%rgrlveé%?% edjfaﬁﬂl QtﬁXlS stop

ket 40 I S ed .downwar.d for. dischar
PORBREP ST oo BURer A4St M AAGt lftlr?éeclon sensor
rotrusive nmenber 6 with the result that the npunting
3O frentdEt & ‘2%1S%ﬁ%%ﬂ¢68h§PFF&F§§C¥%%G%%%%3@340 ?§7§ﬁ$f%ﬁtop
an inclined gosture and the carrying-out flapper 5
POogbht 8N atfdt It @He1ﬂ?ﬂYn§§ﬁ§L9@F%ﬁﬁﬁﬁéﬂd@®t|ﬁ1§ﬁﬁﬁfﬂlsensor
inclined posture to swng forward. [0042] The contro
364ni engotegercpges Pﬁﬁééﬂ@@e@oééﬁpﬁépnoﬁEﬂﬁéﬂf6%§is of

a program and data, which are stored in a nmenory unit
[0040]

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



70 in relation to novenents of the bucket 40 and
lighting of the light sources 14. In addition, the
control unit 60 herein is separate froma contro
unit that controls a sales operation of the vending
machi ne, that is, operations of commodity selection,
di sposition of noney, etc. [0043] The nenory unit 70
stores therein various prograns and data. Mre
noSREEhI kalbyx 4hennMBaBhYitdl Insl @St her® Bwing forward.
posi tional information of the respective comodity
storﬁs@4zpolunns 21 and information regardi ng nuneral s
as shown in Fig. 9 according to a well-known cl eani ng
oper bt IR YR when, ot Bes OperAldon: Ol (e andbRc ne
machi ne begi ns (when an electric source 1s put on) ,
- ei I nt e L :
o by BRSCron B Ehd T GUL Ao BesTEV bR B AWATER TN BT
70PLgde! oL ned. o [O0Ad]  The, J nter exehanag (Position,a; ks o
det et it hed” et orehan n a regi on just ‘above he

rotrusive nenber 6._A i.t.iaon f the _interexchange .
e D R oPent B By e Bl G COREFRL V& merchggein
gr ooves 8%, 81, which nmake a mark indiiative of the .
RS ChAnGE pOSTHHIGT AR Showif§ ACRIFGC LS. 2 PRSIt B OD
21 protrusive nenber 6 protrusively provided on the ,
Ofj fér N M2Ch4NBositiddnetSi nCRSFEGILOR S| st PerBAlitY

the i nterexchange position a (a position of the
sepe6tiBi velABRBer 16N 9 TdBRdEed By -t he character d in
Fig. 9).
[0043]

is

The memory unit 70 stores therein various programs and
data. More specifically, the memory unit stores therein
positional information of the respective commodity storage
columns 21 and information regarding numerals as shown in Fig.
9 according to 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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[0045] The standby position b is determ ned

beforehand in a rightwardly | ower position, that is,

in a position opposed to the combdity storage col um

21 of the columm nunber 49 in an exanple of Fig. 9.

For exanple, two routine positions c are determ ned,

one bei ng determ ned beforehand on the right of the

i nt erexchange position a and the other being
préetesiyaetnhef erghant, onve he defii ©fd bRéthe internal door

i nterexchange position a. Here, the routine position

2 Gsonpddecyd: gt 8 anesegiidh Wi 6h thehucketl 1 APerexchange

positioned in D zone in Fig. 9, out of four zones

pogh‘{ﬂgﬁd pa ﬁc!%eltpﬂﬁll %@ftttéj%r%tt@nu%QXfeo%%hﬁa'eQn 6bILSI éenoted

noved to A zone, and the routine position c on

I I8 ¢h th bucket 40 p03|t|oned |n C
byzgﬁé ?gag§558¥to zon ?6046] The reference nunera

15 IE % 9 denotes a heat insulating partition, a
regi on a hve the heat insulating partition 15 is

made, . f or _ex a heat regi.on, .and egi.on

e CAEREEREZEV] RLARAePHg oo [ G mia e hRkeefgpd in a

. ng %1 a coollng region. In this, case, the nenory 4t
r l@hF Ystores Ftch%]rte]r?tlt f&atat fer 11 haatpotsﬁélc%hﬁﬁﬁpﬁ? ©

st orage col ums o which the columm nunbers 1 to

th@@%@@%é%i’g%%‘fa%? é301212‘“rb851| Pfohed Fhl'¥He HEM§ g 10 an

region while the cormodity storage columms 21, to
exXglPéR PReMED! UPM AW ERSTPS & o tAD ép@t&§§lﬁﬁéétloﬁﬁec are

positioned in the cooling region. Also, the region
deabemenedheOheabethguﬁatEh@lpadtbeﬁehemsnﬁ50dethﬁedlabt of

a heating region
the interexchange position a and the other being determined
beforehand on the left of the interexchange position a. Here,
the routine position ¢ on the right is one, via which the bucket
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
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and the region therebelow is defined as a cooling
regi on whereby the nenory unit 70 stores therein the
matter that the Y-axis notor 324 is positioned in a
hi gh-tenperature atnosphere. The nenory unit 70
stores therein a set period of tinme |apsed until a
driving stop command is given to the respective notors
312, 324 after the stop position sensors 351, 361

podeteshetihen stigp ndtiched-gyieaves i331anhe34danaasokds Bgrage
to tenperatures in those atnospheres, in which the

coYuRX5S2 Pty wB24nhapde the] kim0l 5 814 AL@e assigned,
nmount ed. Specifically, when those atnospheres, in

ar@hbﬁ?i%D@né&%ﬂ?%kkv806@5965r§5§oﬂpuQtﬁgh e region above

hi'gh-tenperature ones, a set period of tine is nmade,

thlfeﬁ{ev%e%xgﬁgﬁat%gépéfﬁ’@on ahdswhen those Q‘h%%%g'?l%r F8yion

e respective notors are nhounted, ar

on G FIRBLEVAS 0S8y, 8, St O 01 L3 By,

second. oper a

vendi ng nmachi caonstructed i.n the above nner,. Wi |l .
ehf P8y TR " Th THE Shi € Sty SERCET Ty che Mhaxis
i nformation of selection of a comodity through the
moE%Fe%%n?&uﬁ Rt theRe 8 Hang Yedei N S ot PSRCsP rofey The
charged through the noney inlet slot 9, respectively, .
ey @llpr'ddet ef ff et <nlTesd TOhAYLIGOH 04 SHled aPsRrandtlL
Is given to the 23 control unit 60. Here, an
a @ixpY Hpats P wiormapel gisvenvassuii iy rerReca idenederty 312,
stored in the commodity storage colum 21 of the
32¢okfimar Nt ert do i sidl lagt ecbnJOQGASIS1, 361 detect the stop

notched grooves 331a, 341la according to temperatures in those
atmospheres, in which the Y-axis motor 324 and the X-axis motor
312 are mounted. Specifically, when those atmospheres, in
which the respective motors are mounted, are high-temperature
ones, a set period of time is made, for example, 0.01 second,
and when those atmospheres, in which the respective motors are
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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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 commodity storage

cofkdMuit ofo t heegel UAR eltindest don Abi thice Hiifen £B8uming
control unit 60 may light up only the light source 14

thﬁkoa?%ér&nécﬁeqﬁ%m@& Y nStRE agen kOl U Llor ffe th8 umn 21 of
colum nunber 1. [0049] This will be described in

thEUEgﬁﬁﬁndﬁhﬁbE§ 1The %%@%rg'd.un't 60 drives the
notors with a predeterm ned out put when the bucket 40
pOSILbQ@g? in the standby position b is to be noved
to the comodity storage colum 21 of the colum
nunb L é%gllnl é n%%e%o the effec% that a hlgp§r
posi |on(%y one s%age %than the taﬁﬁﬁy pos t|on 'S

ete n_b for e the Y-axis sto

mofStr 1 2 b il Tt hetatn i h 6 BF VR o Sige In this
Y-axis motor 324 is de, for. exanmple, 70 % and when

cagersPghaf toc theciett et RQﬁ&t%P%&%rFt&hzﬁfﬁhéF B9V€ﬂoto A
stages than the standby position is detected is giv

ZoBg Fhehpvakily Eiep 'pc%]i@t Fontsedsoritthe chrsSes sRe bUCket
driving of the notor is made 100 24 to rotate the

40k BpVatvifauthespaedinawes 14 1ongnan e fiehéf fede arhanged
a |l ower position by one stage than the comodity

instrepaget 1@olterhh Icoimedet ¢ ol wmparugbennh 2§ \t@ﬁ? column
PWM control is exercised to make the duty for driving

nupbethke. ndttothiforivganphe,control unit 60 may light up only

axis

the light source 14 close to the commodity storage column 21
of the column number 1.

[004¢2]

This will be described in further details. The control
unit 60 drives the motors with a predetermined output when the
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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30"x;. In addition, while driving of the Y-axis notor
324 has been described, PW control is |ikew se
exercised for driving of the X-axis notor 312. [0050]
In the case where the bucket 40 is to be stopped at a
target comobdity storage colum 21 (the comodity
storage colum 21 of the colum nunber 1), the
operation is perforned in the follow ng manner. Here,

tofrtdhe teakaoobrexplranat kg8ed. drivd e 6f ghhe G &XicSeffect
notor 324 will be described. The nenory wunit 70

that ot esddereisn tihe pBtEgL dhade the Y+ SofRbak t324torage
is assuned to be nmounted in a high-tenperature

co@ﬁﬂﬁ?@ﬁe%%'tﬂéxggﬂuﬁﬁ_ﬁﬁﬂwgri@ E%ggfy%n)MEWMtéﬁhtrol is

Y-axis nmotor 324 is driven to nove the bucket 40

exlPYRLy LG Y041 S GBLOP POSIL O SESQ 1 36y ARLECL2amo1 e,

e stop notc grooves a an axis position

BOlgethI5%%&%%%n§e§§?ﬁe3 %ig%£§cé§ %ﬁgafjg¥¥%fléﬁ?f %54 has
not ched grooves '342a. SO, after a stop notche

roove 34l1a. i Dgete ted b tﬁg Y-axi s stop ition, .

beg {STOREIS 0 ML SRET TS op® ot EHEH GodVE 1 HePbctbiving

fbg the Y-axis OSitE%ﬂ correction sensor 363. The
oL cbREr dratnft ™86°Tt dlwhi ch a signal to the effect that

a stop notched groove y3 (34l1la) corresponding 25 to a

targé?YeBimodity storage colum 21 (the commodity

storage colum 21 of the colum nunber 1) is detected

IS giveﬁh¢r@ﬁ$et%@eﬁeakh§ @P@beﬁoépti@nthhgoﬁt%BR?d at a

stands by for a preset period of time AT (a set
tapeetodonpiodiliy isofagre exahplhe, 20. Qthe commodity storage
column 21 of the column number 1), the operation is performed
in the following manner. Here, for the sake of explanation,
driving of the Y-axis motor 324 will be described. The memory
unit 70 stores therein the matter that the Y-axis motor 324
is assumed to be mounted in a high-temperature atmosphere.

[0051]

As shown in Fig. 10, when the Y-axis motor 324 is driven
to move the bucket 40 upward, the Y-axis stop position sensor
361 detects the stop notched grooves 341la and the Y-axis
position identification sensor 362 detects the identification
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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second since the Y-axis notor 324 is set in a

hi gh-tenperature atnosphere) and gives a driving stop
command to the Y-axis notor 324 after the | apse of
the set period of tinme AT to stop upward novenent of
t he bucket 40. At this time, when a signal to the
effect that the Y-axis position identification sensor
362 detects a identification notched grooves Y3

to(B4dae tCObhespondi N tayd e 1eammddi tdhhStonade ¢ HiPrage
21 of the colum nunber 1 is given, the control unit

co®lmeanireeognbzeci hah hhgnebucket s49-hastbgensaytaBgedron
in opposition to the target conmodity storage col um

thle LQQézétoFbﬁgsltthhgeﬁgé? @@?res@aﬁ gng Eertgepreset

effect that Y-axi s position identification sensor
362 de ects E@@ |dent|f|cat|o notched rooves

pef Ea? 5ot g eﬁettlﬁ%rl%n? tni't°’60 “Conf PF ﬁge' 0.0l

her a to the ef f t that t he st ot ch
sef0gh e B T ks T edt 6 -%Sg%%nl%rom RrERSEE rure

0Si cor ectlon ensor 3 and in the

=efREbbr A S5 oo SFETPha i AP el ratb R e protor
a stop position of the bucket 40 is past above the

32f gttt dortnbaPey OgﬂéhhéétC%$ﬁh%d2TftPWethT§“b§§@p fReard
Y-axis nmotor 324 is caused to reverselﬁ rotate for a

nopergBte? hithed Pperiedd46f thhetie rove 28R ehe Fudket! 40 the
downward. Wen a signal to the effect that the

effgent ithigdathifon hortehedrgredves YIlenddZa ats detewteer 362
is given fromthe Y-axis position identification

desepsoer 362, identsfipesspbl e nadatesbgnizeovhat the (342a)
bucket 40 has been arranged in

corresponding to the commodity storage column 21 of the column

number 1 is given, the control unit 60 can recognize that the
bucket 40 has been arranged in opposition to the target
commodity storage column 21.

[0052]

Here, in the case where a signal to the effect that the
Y-axis position identification sensor 362 detects the
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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opposition to the target commodity storage columm 21.
At this tinme, the control unit 60 subtracts a period
of time, during which reverse rotation is made, from
the set period of time AT and stores the thus

cal cul ated period of tine as a new set period of tine
in the nmenory unit 70. [0053] On the other hand, in
the case where a signal to the effect that the stop

thBob eS8t 9 @AER {BAL1FhehnSadet @64 0t d S HOk fFlev@Nthat the
fromthe Y-axis position correction sensor 363, a stop

igeeshkientieh ﬁ@@cl@é‘&kﬁ}od‘\%é g3bebaw,t hes targelreq is given
compdity storage columm 21, and so it is possible ?

FrbCeERI 22 Lhal fovenent Léenkﬂ%%fa‘c‘ibﬁntse grt N, LE is

case, the Y-aX|s nmotor 324 is caused to additionally

pogQEBES {8rreacc$%r§igze% ﬁcgfé‘btﬂugge Sﬁgggt%Og{J%'e%n ta??aﬁg'%é in

Irrection to upwar en a sign
to_the ef at _the |den |f|c tion not hed r ooves
orkgst 5558 ¢ Foter bet ba TURG Loh rimienc o §I80 & ¥ enis
. i on |dent fic nsor, 362 [ o
t R e T 1 Ho buUCkSU IO A SR 2H Bhg Eamren ahfing
€g05|t|on to the tar? et cgnnng torag colunn 21,
whaEht RRECE PRel OtREIEBNE Fol2tfi t T 66 aEH% §°pePFhyodopt time
time, during which additional rotation is nade, to the
ATserd Pericod tdfe tthins ATlandaseoresrihe e fhusimalasulcaned set
period of time 27 as a new set period of tinme in the
pekeffr 9 fuhiliie70n thEOBEOWN M&1dr iA¥i-ng of the Y-axis

not or 324 has been described, a set period of tine
accofdPhglto a tenperature atnnsphere of

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
from the Y-axis position correction sensor 363, a stop position
of the bucket 40 is below the target commodity storage column
21, and so 1t is possible to recognize that movement is
insufficient. In this case, the Y-axis motor 324 is caused
to additionally rotate for a predetermined period 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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the X-axis notor 312 is |ikew se determned with
respect to driving of the X-axis notor 312 and the
control unit 60 gives a driving stop conmand after
the | apse of the set period of tinme. [0055] When the
bucket 40 has been arranged in opposition to the
target comodity storage colum 21, the control unit
60 gives a driving command to the electrically-driven
asdri ¥ew BeEhgBirsAu4d:. tTher ehy rnthec@lest kincal I driven
drive nechanism 411 drives a vend nmechani sm of an
assoghated commodity storage columm 21. Thereby, only
one comodity is noved onto the bucket 40 to be
' ecejriefls i {116, SERIN DOaLedl ik o 442l 25 BRI L0 P,
put on the nounting portion 433. Wien the bucket 40
[ ves | tr ' '
2 e s T e AL P Y P i Pl TR ere o
Y-axis.noto 3 to ve the bucket toward.the
o B A ENARGRT pa Pt Lontheehee e SErriace: st iorerBret to
uni.t 60_exercji ses PWM _con [ wit a predetermn
I G BT e g BF “Ee ot Bha. TOCKEI LG i Crsaives
etected that the buck%t 40 js positioned in the |
& Tht 8rBYchangecpBeftfontacrt EEecgﬁPFSIOEnFPeeéeHrP%éw of
only 28 the Y-axis notor 324 for novenent of
Ciffscharge. The control wunit 60 stops driving of the
Y-axis nmotor 324 in the course of novenent of
di schéfgelfor a preset period of time (for exanple, 1

second). Thereby, the bucket 40 noves downward with
When the bucket 40 has been arranged in opposition to

the target commodity storage column 21, the control unit 60
gives a driving command to the electrically-driven drive
mechanism 411. Thereby, the electrically-driven drive
mechanism 411 drives a vend mechanism of an associated
commodity storage column 21. Thereby, only one commodity is
moved onto the bucket 40 to be received in the receiving region
44 in a manner to be put on the mounting portion 433. When
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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inertia for discharge. After the | apse of such period
of time, the control unit 60 drives the Y-axis notor
324 to nove the bucket 40 downward for discharge. At
the tinme of novenent of discharge, the control unit

60 exercises PWMcontrol with a predeterm ned out put
for driving of the notor. [00571 An explanation wl]l
be given to novenent of discharge. As shown in Fig.

thdly-whes hdeo buskets A0 psitdianed A sth@rge. The control
i nt erexchange position a is caused to nake a novenent

ungE 6di sebgEg8rihggPLR pRADEL 1424 Qbrbhesbycket tAf course
abuts against the protrusive nenber 6 as shown in

oth%ve%%nt“@%“&JE%HHEQQPP@PV é%@s@@u%%f¥53'5¥ Efﬁb (for

protrusive nenber 6 in this nanner support

4 t -
I S L S Rl E‘W ?E%t&iownﬁédsrdmh
1ne9%a :&m:éﬁsgﬁ%rg%ggtA§9egQﬂgaﬁagée%) n%%hw%gr}od(xftlme,

ng por al so

|ncI| ed 1PO shown il trudlng
theoraRr Ao L THar bbg" 4" 58??oﬁb§u5f36é50w0¥h5 ShBuhti figre the
er 43 is 0 ned much_to cause a commodity put on
bu?ﬁ@tn%%rﬂqwap‘gf thio9n 948815 9Fal | AFnelhs neldts, Ofsg‘of’ﬁ%nt of
the comodity is discharged. The comodity di scharged
diprBAt PRe tB@cR@?tHGlaBH%§ 58a?ﬁ§FC%H@SCBWMyFﬁ§tBB% Wlth a
flagper 5 to push the 29 carrying-out flapper 5 open
prafdtrenehes auppedeferniredinCake- ¢l Ekadter through
the comodity carrying-out port 4. Thereafter, when
drivifgoéf the Y-axis nmotor 324 is once stopped, t he

bucket 40 noves downward with inertia. Then, the tip
end 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

29



of the pin nmenber 424 abuts against a roof surface (a
flat surface (horizontal surface) in a vertica
direction) of the protrusive nmenber 6 to hold the
front portion 431 and the side wall portions 432 of
the nmounting menber 43 in an inclined posture to
guarantee sure di scharge of the commodity fromthe
bucket 40. [0058] Wth the vendi ng machi ne, when the

cackeanpngueper gy desgidbednabovesdise perf op ABdetEh@ined
openi ng degree of the <carrying-out flapper 5 is

tagstgeteehmb@yghhkeﬁgm Ehe- éwnﬁléaltglcéﬁgyhﬂ thetcaset 4.
where the openi ng degree detected through t%

Th?’k%é@téw t&her?érﬁlhg%sf EH@’Y—%ﬂrseﬁSEoE%fﬁf ?Q%%é’eaé‘c@pped

hreshol d val ue he contro unit 60 may determ ne

th%hﬁcﬁé‘foél %Qz'e%gdg%%%?fj' P%&Ei&m Qiye ttéﬁ end

e | nput uni ave a pre et erm ne
ofd%%B X un|t Of t I%P S %PE£u130 $%€y|n9f£g§ (a flat
orm

|nsufP|C|en openlng egree
The . can cognlze th t

sugS8eCatio FhESBr ot 0 e Rt é“%%dt oy Sbarhas of the

each other and correc itions of the both nmenb ,

prPBréﬁéB?é“%@? o ta h‘PL%th%Ifé‘O“&oQPF Fonal A R s1e

relationship 0059] 30 Wth the vendi ng machi ne

WaéésEPFEéénébé@ OﬁntﬁﬁéH§&§§13Muﬂ%ﬂgﬁ%e4%c%%dan inclined
commodity is stored in preset commodity storage
POEBRUANC R BUANTHIC G SUT® ﬁhécéé§§ev\ﬁ§r@h€a C@@mttw from the
storage colum 21 with a selected comobdity stored
bucketerf-is

[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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positioned in a predeterm ned zone, the control unit
60 causes the bucket 40 positioned in the standby
position b to go through a virtual routine position c
set on the right of the interexchange position a to
be arranged in opposition to a target comodity
storage colum 21, so that there is no fear that the
pi n menber 424 of the bucket 40 abuts agai nst the

pr ot ushVen&eibeni Bgahathenti aBsefisH@hapBVENENh. the case
Accordingly, the pin nenber 424 of the bucket 40 does

whBPk bn%%ﬂE%%%deb%mddﬁ%jﬂfgré%%ﬂ@ﬂrﬁﬂﬂﬁﬂpﬁé§@g b&mhédlty
possi ble to nove the bucket 40 to a desired comodity

st?EQ&@g%oqghﬁ”@lzltﬂhgp6pi f%sghewﬁ%%epQHﬂQxPQ§h§gmmodlty

roma ove, the protruswe menber 6 i s caused

stg%%gg Uﬁ?w%%%s?aggigéﬁe&hf §€H%ec§@5%?gln is
to retreat and nove fromt protruding
S ae??%lm"ﬂ%dsge%hﬁma QBT Wit Eﬁ%%i.%%%%o

n of. the cket 40 not obt ai ned, as

ths%ﬁ%m% B R L Lt bRl o ST el B “@%fough

this time there i s no fear that the pin nenber

& CBhES 3 nt & O%dnitisct PREELRPRe Pr dtFlusPie Fﬂéﬁbel’rl?émiooﬁe the

broken. [0061] 31 Wth the vendi ng machi ne, a set
lnE@F?éahéPgﬁlﬁﬁséFﬁéé adéFééFi@ﬁ%ﬁ“Q%%-§%d&@ﬁﬁk%é@n to a

grooves 33la, 34la by the stop position sensors 351,
taBGitl@O%m@@ﬁéhe@t%éé@?d$%bum% %ho§%>tﬁﬁﬁb§éﬁéﬁéés pp fear

which the drive notors (the X-axis notor 312
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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and the Y-axis notor 324) are nounted, to nake the
nmotors 312, 324 variable in stop timng, so that even
a sinple conbination of the proximty swtches and
the detection plates enables surely stopping the
bucket 40 in a desired position, thus enabling

achi eving reduction in cost and making the parts
common. [0062] Also, with the vendi ng machi ne, the

contfothufht 68ndexer &lases nRWComt ted b drévecihe since
X-axis notor 312 and the Y-axis notor 324 with a

de@é@g§éﬁrﬁfn@@eC%%éﬁnnoﬁﬁhéé] rdévé§1¥ﬁQ§SBQh%.b the stop
reduce a load on the belt 322, etc. and to | engt hen

pOEE%lgHt% %s%%% §g¥"@6§e§¥'B?oab%%ed[ggﬁgrdl t@§rthose

h the vendlng mechine, the plurality of ligh
4 f
atﬁggﬁfég??% {8%{1 'ntg;‘? Jé“%ggog{gat Ztgl%oggf%ﬁ”ﬁo%r 312

an§ DALY, Or%ge Q%f;nl nmg)%ntt%ope PR QediBt, 32,

pre et'ermined i nt efva vertical Mart
possi bl e. to

th t
524 1Pl S POERP St ottt ot DriRe Earhan af%%%@lon
t he bucket 40 t.0 d to th dit t
Alp i s o e e Lo Uttty ot
energy saving while 32 coping flexibly with
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[0064] Al so, with the vendi ng machi ne, since novenent
engpling ach1ev1ng 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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di scharge of the bucket 40 is stopped for a preset

period of tinme, the bucket 40 can nove downward w th

inertia, so that it is possible to |lengthen a period

of time, during which the bucket 40 is inclined, thus

enabling surely discharging a comodity. 33 Wiat is

clainmed is: 1. A vending nmachine conprising a

commodity storage housing of heat insulated structure,
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transl ucent panel of a door body, which defines a
hofk9AL thereof, wherein the commodity storage housing

includes: a plurality of compdity racks each forned

by ahbhgning a plurality of commdity storage col ums

in a Ieft and right direction and provided in plura
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housi ng i ncludes a plurality of
commodity.
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illumnation units arranged on front end portions of a
pair of left and right side plates to be positioned
at predetermned intervals in a vertical direction
and to illumnate the interior of the comodity
storage housing. 34
What is claimed is:
1. A vending machine comprising
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 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 a pair
of left and right side plates to be positioned at predetermined

intervals in a vertical direction and to illuminate the

interior of the commodity storage housing.

34





