", YZe3e] Z| >6t T@1 4 N O V 2002 AYTOVATI C VENDI NG MACHI NE BACKGROUND OF THE
INVENTICN 1. Field of the Invention The present invention rel ates {ghﬁv
,automati c vendi ng machi ne which has a plural nunmber of product contai '3@2
racks arranged side by side in a storage space of a cabinet, and allows the
product containing racks to be pulled out to this side, the product

contai ning racks being interlinked by an interl ocking nechanlsm

limt the nunber of racks that can be pulled out at one tine. 2\\mmmmmml\“\“\
Description of the Related Art An automatic vendi ng machine i s knowsg s«

whi ch a plural nunber of product contaﬂﬂlng racks, as stated above, are
arranged side by side in a storage space of the cablnet and wh

itens are | oaded into the rAfCIOMAHE VEPING MACHINEout fromtheelmwmmmmﬂmm
necessary product itens are supplied to the pulled out rack. The wei

one rack fully loaded with products is very heavy, 70 to 80Kg. If a p ural
nunber of the fully | oaded, s it Qnce, the center of
gravity of a load of the ath shifted to the front.

In an extyeme ca t her ) r that the automati c vendi ng machine is
| ai d domh{ The i e 41 qaﬁglngfqgﬁggns devel oped to cope with the problem

are known as d'SQhﬂ§%ﬁééEn¥”¥HVEﬁifJﬂ Ly Madel, L3l dutomatic vending

machine which has a plural number of product containing racks

arranged side by side in a storage space of a cabinet, and
allows the product containing racks to be pulled out to this
side, the product containing racks being interlinked by an
interlocking mechanism so as to limit the number of racks that
can be pulled out at one time.

2. Degcription of the Related Art

An automatic vending machine is known in which a plural
number of product containing racks, as stated above, are
arranged side by side in' a storage space of the cabinet, and
when product items are loaded into the rack, the rack is pulled
out from the cabinet and necessary product items are supplied
tq the pulled out rack.

The weight of one rack fully loaded with products is
very heavy, 70 to 80Kg. If a plural number of the fully loaded
racks are pulled out at once, the center of gravity of a load
of the automatic vending machine is shifted to the front. In
an extreme case, there is a danger that the automatic vending
machine is laid down.

The interlocking mechanisms, developed to cope with the

problem, are known as disclosed in Japanese Utility Model Laid-



1 4 'NOV 2002 2 Open Publication Nos. Sho. 61-16678 and 61-84977. \Wen the
product containing rack is pulled out for supplying products to thel HNOWHHT
_containing racks or for the machi ne maintenance, the interlocking mechani sm
limts the nunber of the pulled out racks to only one, while | ocking the
remai ning racks at their storage positions in the cabinet. The conventi onal
i nterlocking nmechanismis conplicated in construction and requires a | arge
nunber of conponent parts. To | ock the product containing racks at the
storage positions in the storage space of the cabinet, a |ocking nechanism
must be provided for each rack, in addi2ion to the interl ocking nmechani sm
This leads to an increase of cost to manufacture. Recently, the automatic
vendi ng neRemnBybilhgatare Nest.alJhe e&dehh T 20dt Bd-B44d7ar e Bl athy
criticized. The recent narket demands_for the vending_machines, in this
field, tePEOgBCEHRONYAR HhE waith 4§ RucheAcRut 1591 KUPPL¥dpEcProtnet fakRet
requests the devel opnent of the interlocking nechani sm not attendant with
an i ncr eas®® oPYPHECHe FPREAIRERSI RCHF e MRndily TR He . "SUMBRNEE THE

| NVENTI The, present. i nventi.on has been made in vi ew of the v

L umst arec REEREOhL BY Tradith 82 DERLITRRE wlhabetlof| hASEPOYE oy
provi de an_autopatic-vendi ng hine wwth an interlockin chanismzthat is
S npl e anbP Cbpact OThY | 088 Lol BE F it PON DA R GRS TERT APRSRT 1 bpaiatT on.

14NO Vgg?ﬁg?% ggsggbgg%gﬁhhghgb?ggiggigct, according to the present

i nvention, e S provi an autonmatic vendi ng machi ne inproved in that

the vending machifigs | AGHARS; k1 ML AU STRERRRLI B NE! L96S1 Beated

conbi nati on of | ocking neans, horizontally sw ngable, for |ocking the

product cont@bmd el dErds Aid RHeRfeh@imhNEdr§d AR PRF EbRAPSnEAL BpSt1OE age
space of a rack case, each of the | ocking nmeans being placed between the
adj acent pooUdek €RBL BrOENEL I 86KEaiRih@Ckidigs NBANShE €684 dg B elons
vertically novabl e, being provided, for each product containing rack, on
t he upperipatheoétdhagérephcsi dé vhet babimek, casktowhihe hedingn camfmaost ed
wi th the | ocking neans, and a | ocki ng-neans |inking slider, horizontally
nmovabl e, bei pyoprideddeibr oeaehchragkoduigt addiwiomngor ddle wheeel ocking
state that the product containing racks are stored in the rack case, each
| ocki ng ree@Bantemput Thks tirads o asddasrepsehefpregtcEochrmral aFFgre acks
di sposed on both side 01 t he Iockin%mneans, to_t hereby | ock tggﬁgroduct

cont ai ni ng racks BECERetY pddtt i GHEOMARACWHETROHRT oMARE 15%d coft @i ni ng
From bei e FBERLEY] Frte R AG: CEnGEst FRSF GERT e ALaheY r ol Lokt eI 1 dErs the
Ol devays, FERGRE PAEE FerSndu U ot D RPN IR OFK S T0e 1,
[ nki ng. ST Ber S of he i Rat N TR Y 18 AR R
| ocki ng nRaPRear e§€bsb tHEI Bevelopment of the interlocking mechanism

not attendant with an increase of the depth dimension of the

vending machine.

SUMMARY OF THE INVENTION
The present invention has been made in view of the
above circumstances, and therefore an object of the present
invention is to provide an automatic vending machine with an
interlocking mechanism that is simple and compact in its

construction, and highly reliable in operation.



-14 N O V 2002 | ocking positions, to thereby the related product CO”L?”&NQ%Z
racks at their storage positions. The automati c vendi ng machi ne thu
_constructed has the followi ng functions : 1) a stopper function; |ocking
means | ocks the product containing racks at predeterm ned storage
positions, and 2) an interlocking function; when one rack is drawn out of a
st orage space of the cabinet of the vending machine, the remaining racks
are locked at their storage positions in the storage space. Further, the

| ocki ng-nmeans rel easing sliders and the | ocking-neans |inking sliders are
all installed in the upper portion of the front surface of the vending
machi ne. The | ocking nmeans is not protruded to the front beyond the product

contai ning rack. IR t3CREhe%e thf @RRPTR AR, RTINS imdeie oprestpbnent
Desenbl | HHERTEHER | nCEii o HRGHAR SR A ke RBOB PSR AL no
Jrchgpagte St W RS CRASR IR G TR LT R ST SIE

on the r alelEAReR iidd A0 DIRBRAREI GANE AR it hant HaRSELRIY) O

properly Qﬁiéﬁ%ﬁ% ed EQraCf%ﬁﬁggep%% goﬁ%ﬁ&@é’o“&én@iiﬂ Proguct at

containing ra the " racks to at once may set ‘at

desired ; Li go¥epdibag Apchi t , h
| ocki ng g%gﬁgé?%fgﬁﬁﬁgsﬁg%gggplg?eggg?gg ggygbg%ﬁgggfoﬁﬁgﬁ%iQﬁi%p4rf?% V

2002_ S sWidige pb@idcra 881 Nthof 1bdkehgMmsid i B@QHEQrpﬁahféd epet@adnofrhde
| ocki ng means, and the front end part of the | ocking nmeans, bent downward,

engages t4a&jsteet eggeduot ihathiathgemdctls,a a dockigidinegary at€l esdaped

| i ke a U-channel, provided at the top of the rack case, at the storage
position siidach pepdictliygntavebihg, r kekngapadavisied,slfant ezarh paredustaped
i ke V, which noves sideways the related | ocking nmeans fromits neutral
position,céntabning Hackleasi wdienobrer dfartheof othenfrantnside adsitie
slider. Wth the additional unique feature, the product containing rack may
be | ockedtatki¢asgtwhhie BRNT iconifantacheisnghe parkingrmenns ke my
neans, and the | ocked state of the rack y be re ed b ushi ng upwar d
the | ocki HeShEBRMERNBast Hy 1Y déi.ldw?er g%QrﬁFGPégﬁMrrb‘Bg"g}Pfﬁr og?!%fng

cont ai nin racgs are stored in.a Qlura% nunber_of. st rqﬁg.co artment s in
the stor o%b %% Pt iz aBFﬂ%?? t %kﬁ+%% %%%Rs,w T ot T dtated at

t he oppos L.es ; i NS, .| h | AC S ge
compar meceat e BreE el 4R E e TSR i ChE AL MAEDD e

the interdocki Dgck YRSt heAnkhakrePLo¥eRELS tAP AR RS X dihe FackscE rom
being pulled out at once is secured between those storage conpartnents.

BRI EF DES¢H £I1 i §Frddits RRANINGS bndbothi §ide ReF SPRCILLYR inbgemeshew g an

external appearance of a part of an automatic vendi ng nachi ne accordi ng
thereby lock the product containing racks at their positions,
and when one of the product containing racks is pulled out by
releasing the locking means associated therewith from being
locked in a manner that the locking-means releasing slider the
product containing racks is pushed upward to push the locking
meang sideways, the releaging motion of the locking means is
gsuccessively transferred to the remaining locking means by way

of the locking-means linking sliders of the remaining product

containing racks, so that the locking means are set at their



-1 4°NOV 2002 6 to an enbodinment | of the present invention, which '151. Wm
state of the nmachi ne when one product containing rack is pulled out; g.22
.is an expl oded view showi ng an assenbly of an interlocking mechani sm
incorporated into the product containing racks in the vendi ng machi ne of
Fig. 1, Figs. 3A and 3B are explanatory views showing an ' operation of the
i nterl ocki ng nmechani smincorporated into the Fig. 1 nachine, where Fig. 3A
is a view showing a | ocked state of the product containing racks, and Fig.
3B is an explanatory view showi ng a | ock-rel eased state of the product
containing racks; Figs. 4A to 4C are vifws showing different |ayouts of the
| ocki ng means for the product containing racks as sone applications of the
i nt er | ock} PEkHeg hRAPSMLORBgs Los AhgrebyB thee nalafedisuradudth expraliming t he
construction and operation of an interlocking nechanismin an enbodi nent 2
of the predeft 2hvEReIBnStRRRFe PPHLESAShows a | ocked state of the product

containing racks in the right and |eft conpartpents, and Fig. .5B shows a
State of ‘the prodiie THREIHG TR ARGTLTe CRSdtCRE ERRLaRrAg FEEK | n
6B ar e vi BT SROUT o He et an Bt GrPTha 1M ReRte G ERE TPkY ng.
reans | 405 SRR Coop e 0ea BSOS s ARIR S e RRELS
a case positions, and 2) an interlocking function; when one rack is
drawn out of a storage space of the cabinet of the vending
machine, the remaining racks are locked at their storage
positions in the storage space. Further, the locking-means
releasing sliders and the locking-means linking sliders are all
installed in the upper portion of the front surface of the
vending machine. The locking means is not protruded to the
front beyond the product containing rack. With these unique
features, a reduced number of component parts are required for
constructing the interlocking mechanism. The assembling of the
interlocking mechanism into the machine brings about no
increase of the depth dimension of the vending machine.
Furthermore, the locking means are separate components, and
those are linked with one another by means of the locking-means
linking sliders, which are provided on the racks. Thus, the
mounting locations of the locking means may properly be
selected in accordance with the layouts of the product
containing racks, the racks to be pulled out at once may be set
at a desired number.

In the automatic vending machine thus constructed, each

locking means is an L-shaped plate which may be horizontally



14 N OV 2002 where the products containing rack is drawn out from tfhe NOY 2002
left conpartnment. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCODI MENTS Now, a
~description will be given in nore detail of preferred enbodi nents of the
present invention with reference to the acconpanying draw ngs. (Enbodi nent
1) Figs. 1 to 3 show an enbodi nent of the invention. In the figures,
reference nuneral 1 is a cabinet of an automatic vendi ng nmachi ne. Nuneral 2
i ndi cates product containing racks of the drawer type which are
horizontally arranged within a storage space of the cabinet 1 (denoted as
A, B, Cand Dfromthe left to right si#e). Each of the product containing
racks 2 is suspended fromthe ceiling of the cabinet 1 in a state that it
may be pufYeRdodPoWFt B PREN& @Lofud M DRSAFAATESH PR Edth %eaY Rt Hahi sm 3
i ncl udes copbi nation of a rack ceiling | ate 3a gha ed_like a U channel
provi ded &P KT Seatte thgsEro n‘%’fglﬂaéfttro n§P6r HORBIREMS S and a
fixed transport, holder. 3c. The rack ceilin | ate_3a, is hori zontal

ext ended PeRhaVE RHER oRPSRRES S1° & 1RF HARRS §hotPPoftoia PRED2  he
rack ceil] p : ' LOVi it li.de ti ) Fi 2)
for munt#%gkaggﬁlfégg k%a S’dgggglege&qlk%t Zar .tpgqa%rldgr}%eogﬁl?eﬁd%é the

| ocki ng- S.ke Si sLider a I N0= i aki |
horizontgﬁ?€ %%vg e%gﬁgkgégﬁb %%a?ﬂ?e?*ggﬁéﬁgpﬁgc éﬁﬁsﬁg éﬁlééﬁé%gtneans
4is 1 4ohNiR0RE Sadk OV rHetha@N 4t Bﬁaﬁeléarmg;amt,t Rl a9ReSPACE PENT he
cabinet 1, while being | ocated between the adjacent product containing
racks 2 ohoths @diaiafayisyPehe The l@d NDodRaNS Welk@adsi figon! ider Beutral
vertically novable, is provided on the upper front face of each rack. The

| ocki ng npagstions dollostHaped praleasinghmoayohe offforilzoni adk ingwuegnabout
a point of fulcrumwhere the rear end of the locking neans 4 is pivotally
mount ed oneldesteyl shidef.t he cabinet 1 by neans of a stepped screw 4a. The
front end part 4b of the |ocking means is bent downward, and has a_sl ant
cam part 4c, shapédthi kehy, afdchienabs woligen nfeatves easiig mprednchl t he

| ocki ng-nmeans rel easing slider 5. . o _
containing rack may be locked at its storage position with the

single part, or the locking means, and the locked state of the
rack may be removed by pushing upward the locking-means
releaging slider.

Where a plural number of product containing racks are
stored in a plural number of storage compartments in the
storage space of the cabinet, the locking means, which are
located at the opposed ends of series of the locking means in
the adjacent storage compartments, are interlinked by a linking
means. With this unique feature, the interlocking function
that prevents a plural number of the racks from being pulled

out at once is secured between those storage compartments.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 1is a perspective view showing an external

appearance of a part of an automatic vending machine according



The 'l ocki ng-nmeans releasing slider 5 is best illustrated in Fig. 2. Aﬁwg
shown, both sides of the | ockingneans releasing slider 5 are bent rbér ﬂ@l
to formactuator parts 5a, which are confronted with the slant camparts
4c. An el ongated hol e 5b, vertically elongated, is forned at the central
part of a major portion of the | ocking-neans releasing slider 5. The

| ocki ng-nmeans releasing slider 5 is vertically novably nmounted on the
novabl e transport hol der 3b of the rack ceiling plate 3a by neans of a
stepped screw 5¢c inserted into the elongated hole 5b, and a washer 5d. A
front cover 2a is suspended fromthe | gwer side of the | ocking-neans

rel easing slider 5 to thereby cover the front side of the product

cont ai ni neP r aBk €mMpodAMENGd et of nsBFt ibdeSiedite AW et @t mewhight A6 fitork si de
of the front cover 2a. 14 NOQv 2002 9 ----- ,... Both sides of the

| ocki ng- e 19y merndse BhaR L MY IR GWECE LR PEBENT BEbsT B8RV SiRtbed
like L, which are confronted with the side edges of the | ocking neans 4.
EIongatedebies 6b, horizontally elongated, are fornmed in a ngjor portion

f the | ocking-means IJnki Lider .6.. The |ocking- | i nki ider 6
7% i <posch o T out " ok HTboRa iR AEEHISRIRE S Y L
hori t : ¢ I t .ceili
prate S B TEAHe o (RS Braoto SCrBR (TG TN GrT ScR! R RECRN S U
constructfggyglinp@hge@%g%pﬁg W dis e of epge to Figs. 1, 3A and 3B. Fig. 3A

shows a view show ng a ked state of the product containing racks 2 which

are | ocked at pregigjer maneda8§0rae aRRSI dkPNsnd fote veahinebhokaas |Heki ng
means 4 between the adjacent product containing racks 2 takes a neutral

posi tion.opérdtisn pesi thenintdeldslonig awbmisﬂmnm?ommho afhd he

| ocki ng means 4 engages the side edge of the front end of the rack ceiling
pl at e 3a Bimped nadieire Uwilerendlig.t GA Her abyipwobhbwinghe racked raxmthei ng
drawn out. In this |locked state, the |ocking-neans releasing slider 5 has
been ret reftEe tnreddawerasnt igsind amckand andeFligeckBBgi sreammsexp Yaiakpwsy | der
6 is at a neutral position while being |ocated between the adjacent |ocking
means 4. V¥R ahovped apolopkiskedeapedbygtats lpdndhea mradustit oW1 ENDf t he
product contai ning racks 2 to which products are to be supplenentarily
suppl i ed,*3FES1 ocki ng- neans rel easing slider 5, coupled with the front

cover 2a. Sl des SPETGUN NG oo 4100 200,00, ATetion. ol an Ao X
contact WAL SIEELaninGRl PALLS 5 Sl ookl dmare s erd et te
B A e A
the vending machimgyd N vAi GhaOfsE are views useful in explaining the
construction and operation of an interlocking mechanism in an
embodiment 2 of the present invention, where Fig. 5A shows a
locked state of the product containing racks in the right and
left compartments, and Fig. 5B shows a state of the product
containing racks when the products containing rack in the right
compartment is released from its locked state; and
Figs. 6A and 6B are views showing the operations of the
locking means and the linking means in the embodiment 2, where
Fig. 6A shows a case where the products containing rack is

drawn out from the right compartment, and Fig. 6B shows a case



t hose product containing racks 2 arranged side by side, the products
containing rack A located at the leftnost end, is pulled out to ANVl
by renoving the | ocked state of the rack A. Wen the | ocked state of the
rack A is renoved through the operation stated above, the |ocking nmeans 4

| ocat ed between the racks A and B is swung countercl ockwi se about the
stepped screw 4a as a fulcrumw th the renoval operation of the | ocked
state of the rack. At this position, the rack B di sposed next to the rack A
is locked at its storing position. The notion of the |ocking neans 4 is
transmtted to the | ocking neans 4 betwéen the racks B and C by way of the
| ocki ng-neans |inking slider 6 provided on the front side of the rack B. In
turn, thishesekFhg REadeciisi soshanglegurtekcliaciynwe @t | Bequt e r ekt C
next to the rack B. Subsequently, follow ng the notion, the | ocking neans 4
| ocat ed bePHRBRLPRBEracks C and D is also swung to lock the rack D. Wen
the products containing rack 2 is pulled out to this side, the side edge of
the rack ceiling plate 3a of the rack push the | ocking nmeans 4 to set it at
t he swi ng positj Ag_see 0 Ln | ocking_operat i o phen 14 NO
V 20@ 11 any o QF gk PRERERRIED iR othis

3D > TTONCob T ) )
side, the remaini ragks |_QcC. he st or.age si.t.lan y. tqhe
| ocki ng nmeans 4 alg(g‘g’ci %t edﬁcﬁflrpg%%ﬂ,‘gg%% ?ﬁergce}’f‘ger@’le ? ognékrga(ﬁ%ac%nn%f be
pul | ed Ogﬁge EQQQ&t%mﬁé&iﬁ@ﬁggdofnEHe%ﬁfeé@ﬁﬁ Pﬁ&@ﬂtﬂHﬁlﬁgtﬂufe?Qpeﬁ rack
ac en, t

i s pushe to the storage space. e front cover 2a of another
rack 2 istpushedabBombinyhhg atakengkhe |ocking nmeans 4 |ocated on both

si des of the new rack are pushed si%emays to set up a | ocking renoved state
shown in FegbodBneandifhe rack can be pulled out to this side, while the
remai ning racks are left |ocked at their predeterm ned storage positions.
Figs. 4A to 4C shpigsone appli sadvwoas ehbddiememt est ocks npnvechadm sm Bhat ed
above. In the application of Fig. 4A five racks Ato E are arranged side
by side, tbekEngumeansréfarentecatmdrbit hets &heahipecenf dwckibpgmakans of
all the locking neans 4. In this application, the nunber of rack that is

al | oned tvendipdl neehboe. atNwmreal £ |indiced ssopsprductncenbatppnocurson of

Fig. 4B, the |locking nmeans 4 is not provided between the racks A and B. In
this applPEaFP@nﬁqﬂﬂﬁq%ﬁ%@FEWFbCE gre MRFeRPHEREdYt FrFFEISF ot s #n the

case of Fig . 4A but th ck LS free fromthe infer]ockin chani sm
o can bECRERFESBTTer PEFPE FAPLREL abpl REEPFER 7 i - 46 T98 T obEPhg
nmeans i s i n, t\he racks i i Ng tion
e mcor porat SHEY rES TR e o PR T At Psodlly hREsRLhRRR R
mounti ng ,ogations Qlkhe Jpeki él Y+ RLOREK ke 1sel.ect ed, |
accordance w?tﬁ t g de% 4 ﬁ%@ f%%zg%gf?% oﬁ?sto th%lpsgd&bt pgitaE%?%g
racks, thepgacks hQybBePphhedaodhtali PRCELEBY i BCoBCL BhiR HEShaRHsAUSDeEr .
(Enmbodi nent 2) Figs. 1 to 3 show anot her enbodi nent of the invention. In
thi s enbodhaRntail htetdel @ pAcen dfude £ abiddib 1ok tddnavEogath ek veadl tgg
machine is segnented into a plural nunber of storage conpartnents (two
conpart meplstée anad shaped tligkd |4 ugt chamde Exanplreded] fitt hdee toppat t eat s
are respectively pre-cooled and pre-heated, the cool ed and hot product

i tens canréeksoisie, Thewwadoreparemspost| hahder |3k et eviEdaddwk ranppodtict s
containing rack 2 of the drawer type as stated above. The interlocking
mechani sn8oadest ated HpVEAGH adid ieihddiakenB8aliar Borheenpat Ay edxtaeded hose

product containing racks, respectively. In_the present enbodinent, to
i nt er | ocktPhBa¥echhparigbht andt hefki ghiicapdorest CoRAPEFPRENERI) faGRdof, a

| ocki 4 | dqi,ti |1 1 ded ,1h i gh ,of the |ef

conpar LnoRhe | TaRE SASLHEE. POGHend et Tt AR oSl 75t BBy PRt S he

| ef t d of th i, ght { t_1l. 'The l,ocki 4 t.h

corpar t eREEE J8ndF 1 - cE b TR AUIHIAAE 1) S ek g Do dRg 7L oA SR BRsses

through a partitignipgcvall Ihe wall packenthe.couPari sl sqloand.4isone
e |1 NnKi eraply or a

fromthe other. g neans 7 Is pre made terral of |ow

thermal copguet i Albk Q- P! BinRibli BIWHES ieS RISELIAN L P nbhgpLEnki Ng

neans.

makes up an interlocking mechanism. The locking means 4 is



1 4 NOV 2002 13 Fig. 5A shows a view showi ng a | ocked state of the product
contai ning racks 2 which are locked at the storage positions in tieNOV 2002

_conpartnents | and Il. Fig. 5B shows a state of the product containing
racks 2 when the |eftnost products containing rack 2 in the right
conpartment Il is released fromits |ocked state. As shown, a notion of the

| ocki ng nmeans 4 caused by the releasing operation is transferred to the

ri ghtmost | ocking neans 4 in the conpartnent | by way of the |inking nmeans
7, so that the locking neans in the left conpartnment | is |ocked at the
storage positions therein. Figs. 6A and 6B show notions of the |ocking
means 4 and the |inking nmeans 7, which are caused by the drawi ng operation
of the r&¥eVidgd hdde oriddigs OfFthe. sbarageweracea’e Wrerekinetrbduct s
containing rack is drawn out. fromthe right conpartnent. | | , and Fig . 6B
Shove a QS SuHBR tRghd HRbEAL (TR TRAGSFACRENS BEARRSSuCTHGMANE | of t
conpartment .| . seen fromthe foregQing descriptiaon, aut omat.i.c. vendi ng
machi ne cirfact]‘f‘rc‘ez,[g?> sgﬁ? %ﬁ%‘@?‘lﬂ r'PGh'asq‘?‘ﬁeg?‘&ﬁ]&a[ﬁaa?ﬁn]é%?%%ilfngi)s%ds‘?%pper
function;: | j ' inter Ki c ' I t he produc
cont ai ni n5g %ﬁ%a@é@eﬁ% 'nedSe sérgof‘%lg&eeq?ocrgr’g? Pclq{c])éné‘,@paegrgl k%oga]tcn JJiloan(?eer Eocki ng
function; whien.one rack is drawn out of a storage space of the cabinet of

t he vendi ng nachine, the remai ning racks are | ocked at their storage

posi tions in the §lorags SRAGRaddd N ad ACKNLE IS IE ARG} 1leT S
and | ocki ng-nmeans linking sliders, which are respectively provided in
associ at imdr dtal b MMPPouks of BeiheckiEnguMBanm, whé e adde i Rsdalded in

t he upper portion of the front surface of the vending nachine . Wth this
uni que f el wies Bodleths atkanyrberi ofp BaspaentmPaitesd afre e we Edidprof
constructing the interlocking nechanism Further, the | ocking nmeans is not
protrudedhe ¢deideont beynadnshefprodueppedostaiem dg .r adihe Theraf ered t he
assenbling of the interl ocking mechanisminto the machine brings about no

i ncr ease pATY He defptthedilivsddingn meRnishésveadt ngowaearde. aFdrhderanglant he
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parts 5a, which are confronted with the slant cam parts 4c. An
elongated hole 5b, vertically elongated, is formed at the
central part of a major portion of the locking-means releasing
slider 5. The locking-means releasing slider 5 is vertically
movably mounted on the movable transport holder 3b of the rack
ceiling plate 3a by means of a stepped screw 5c inserted into
the elongated hole 5b, and a washer 5d. A front cover 2a is
suspended from the lower side of the locking-means releasing
slider 5 to thereby cover the front side of the product

containing racks 2. A product insertion hole 2b is formed in

the front side of the front cover 2a.



-WHAT IS CLAIMED TS: Caim 1] An automatic vendi ng machi ne having a §l I
nunmber of product containing racks arranged side by side in a storagéq@@ggg
.of a cabinet, each of the product containing racks being supported in a
suspended fashion and in a state that said products containing rack may be
pulled out with the aid of a rail nmechanismincluding a rack ceiling plate,
the i nprovenent characterized in that said vendi ng machi ne incl udes an

i nterl ocking mechani smincludes a conbinati on of | ocking neans,

hori zontal ly swi ngable, for |ocking said product containing racks at
predet erm ned storage positions in a strage space of a rack case, each of
sai d | ocki ng neans bei ng pl aced between the adjacent product containing
racks, a | ocki ng-BebRsSieépgastn§hsl il@skingsmerdd |y Ydvdble idss y are

provi ded, for each sai roducts containi ng rack, on,the upper ,part of the
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si deways, the releasing notion of said | ocking neans is successively
transferred tige S@vhblBrimingdreckblgemeabpsobyt ayraek saidihgckiage neans

|l i nking sliders of said remaining product containing racks, so that said

| ocki ng nepnseane sftthé sheppedl oskreng. positions, to thereby said rel ated
product containing racks at their storage positions. [Caim?2] The

aut omat i ¢ vendi ngThec Ainterdocsidpngnaahagiiamm ghus ncehptiuehed swild 1leki ng
means is an L-shaped plate which may be horizontally smung,about a point of
ful crum péeserdhed Bhthhecferenend ofF g d 1,081 AgdnBdBas, Fagid 3AeSHPWHt end
part of said,lock%n%,neans bent dommmarg, engageipthe si de, edges of. t he
front end of 18WrSRRVLRF| PndopkateStahapell FRRePECW CharmRF2 1ty i TSt the
top of the rack, case, .at .the stora posi.ti f each sai.d .products
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pl ural nunber of product containing racks are stored in a plural nunber of
storage com@ariBBROt endnphke 4bl bV d2iaPd, of the locking means 4
engages the side edge of the front end of the rack ceiling
plate 3a shaped like a U channel, to thereby prohibit the rack
from being drawn out. In this locked state, the locking-means
releasing slider 5 has been retracted to a lowered position,
and the locking-means linking slider 6 is at a neutral position
while being located between the adjacent locking means 4.
When an operator pushes up, by his hand, the front
cover 2a of the product containing racks 2 to which products

are to be supplementarily supplied, the locking-means releasing

slider 5, coupled with the front cover 2a, slides upward in the
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parts 4c of the locking means 4, and push the locking means
outward (in the directions of arrows Y). In turn, the locking
means 4 disengage from the rack ceiling plate 3a, and the
products containing rack 2 is released from being locked.
Fig. 1 shows a state of the vending machine in which of
those product containing racks 2 arranged side by side, the
products containing rack A, located at the leftmost end, is
pulled out to this side by removing the locked state of the
rack A. When the locked state of the rack A is removed through
the operation stated above, the locking means 4 located between
the racks A and B is swung counterclockwise about the stepped
screw 4a as a fulcrum with the removal operation of the locked
state of the rack. At this position, the rack B disposed next
to the rack A is locked at its storing position. The motion of
the locking means 4 is transmitted to the locking means 4
between the racks B and C by way of the locking-means linking
slider 6 provided on the front side of the rack B. In turn,
this locking means 4 is swung counterclockwise to lock the rack
C next to the rack B. Subsequently, following the motion, the
locking means 4 located between the racks C and D is also swung
to lock the rack D. When the products containing rack 2 is
pulled out to this side, the side edge of the rack ceiling
plate 3a of the rack push the locking means 4 to set it at the

swing position. As seen from the interlocking operation, when
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any of the racks arranged side by side is pulled out to this
side, the remaining racks are locked at the storage positions
by the locking means 4 associated therewith, and therefore
those racks cannot be pulled cut. Products are loaded into the
rack being pulled out and the rack is pushed back to the
storage space. Then, the front cover 2a of another rack 2 is
pushed up. In this state, the locking means 4 located on both
sides of the new rack are pushed sideways to set up a locking
removed state shown in Fig. 3B, and the rack can be pulled out
to this side, while the remaining racks are left locked at
their predetermined storage positions.

Figs. 4A to 4C show some applications of the
interlocking mechanism stated above. In the application of
Fig. 4A, five racks A to E are arranged side by side, locking
means 4 are located between the adjacent locking means of all
the locking means 4. In this application, the number of rack
that is allowed to be pulled out at once is limited to one. 1In
the application of Fig. 4B, the locking means 4 is not provided
between the racks A and B. In this application, the racks B to
E are interlocked to one another as in the case of Fig. 4A, but
the rack A is free from the interlocking mechanism and can be
pulled out freely. In the application of Fig. 4C the locking
means 1s not provided between the racks B and C. The
interlocking function is incorporated into two groups of racks
A and B, and C to E. Thus, the mounting locations of the

locking means 4 may properly be selected in accordance with the
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layouts of the product containing racks, the racks to be pulled
out at once may be set at a desired number.
(Embodiment 2)

Figs. 1 to 3 show another embodiment of the invention.

In this embodiment, the inner space of a cabinet of an
automatic vending machine is segmented into a plural number of
storage compartments (two compartments I and II in the
illustrated example). If these compartments are respectively
pre-cooled and pre-heated, the cooled and hot product items can
be sold. These compartments I and II are provided with
products containing rack 2 of the drawer type as stated above.
The interlocking mechanisms as stated above in the embodiment
1 are incorporated into those product containing racks,
respectively.

In the present embodiment, to interlock those
compartments, the right and left compartments II and I, a
locking means 4 is additionally provided at the right end of
the 1left compartment I and another locking means 4 is
additionally provided at the left end of the right compartment
II. The locking means 4 of the compartments I and II are
interlinked by a linking means 7, which passes through a
partitioning wall. The wall parts the compartments I and II
one from the other. The linking means 7 is preferably made of
a material of low thermal conduction. For example, a thin wire

is preferable for the linking means.
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Fig. S5A shows a view showing a locked state of the
product containing racks 2 which are locked at the storage
positions in the compartments I and II. Fig. 5B shows a state
of the product containing racks 2 when the leftmost products
containing rack 2 in the right compartment II is released from
its locked state. As shown, a motion of the locking means 4
caused by the releasing operation is transferred to the
rightmost locking means 4 in the compartment I by way of the
linking means 7, so that the locking means in the 1left
compartment I is locked at the storage positions therein.
Figs. 6A and 6B show motions of the locking means 4 and the
linking means 7, which are caused by the drawing operation of
the rack. Of those figures, Fig. 6A shows a case where the
products containing rack 1s drawn out from the right
compartment II, and Fig. 6B shows a case where the products
containing rack is drawn out from the left compartment I.

As seen from the foregoing description, an automatic
vending machine of the present invention has the following
functions: 1) a stopper function; locking means in an
interlocking mechanism locks the product containing racks at
predetermined storage positions, and 2) an interlocking
function; when one rack is drawn out of a storage space of the
cabinet of the vending machine, the remaining racks are locked
at their storage positions in the storage space. Further,
locking-means releasing sliders and locking-means linking

sliders, which are respectively provided in association with
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the locking means, are all installed in the upper portion of
the front surface of the vending machine. With this unique
feature, a reduced number of component parts are required for
constructing the interlocking mechanism. Further, the locking
means 1is not protruded to the front beyond the products
containing rack. Therefore, the assembling of the interlocking
mechanism into the machine brings about no increase of the
depth dimension of the vending machine. Furthermore, the
locking means are separate components, and those are linked
with one another by means of the locking-means linking sliders,
which are provided on the racks. Thus, the mounting locations
of the locking means may properly be selected in accordance
with the layouts of the product containing racks, the racks to
be pulled out at once may be set at a desired number.

If the construction described in embodiment 2 is used,
the interlocking mechanism for the product containing racks may
be applied to a vending machine in which the inner storage
space in the cabinet of the vending machine is segmented into

a plural number of compartments.
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WHAT IS CILAIMED IS:
[Claim 1]

An automatic vending machine having a plural number of
product containing racks arranged side by side in a storage
space of a cabinet, each of the product containing racks being
supported in a suspended fashion and in a state that said
products containing rack may be pulled out with the aid of a
rail mechanism including a rack ceiling plate, the improvement
characterized in that said wvending machine includes an
interlocking mechanism includes a combination of locking means,
horizontally swingable, for locking said product containing
racks at predetermined storage positions in a storage space of
a rack case, each of said locking means being placed between
the adjacent product containing racks, a locking-means
releasing slider, vertically movable, being provided, for each
said products containing rack, on the upper part of the front
gside of the rack case while being confronted with said locking
means, and a locking-means linking slider, horizontally
movable, being provided for each said products containing rack,
wherein in a state that the product containing racks are stored
in the rack case, each said locking means are put on the front
edges of said product containing racks disposed on both side of
said locking means, to thereby lock said product containing
racks at their positions, and when one of said product
contalning racks is pulled out by releasing said locking means

associated therewith from being locked in a manner that said
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locking-means releasing slider said product containing racks is
pushed upward to push said locking means sideways, the
releasing motion of said locking means 1s successively
transferred to said remaining locking means by way of said
locking-means linking sliders of said remaining product
containing racks, so that said locking means are set at their
locking positions, to thereby said related product containing

racks at their storage positions.

[Claim 2]

The automatic vending machine according to claim 1, in
which each said locking means is an L-shaped plate which may be
horizontally swung about a point of fulcrum positioned on the
rear end of said locking means, and the front end part of said
locking means, bent downward, engages the side edges of the
front end of a rack ceiling plate, shaped like a U-channel,
provided at the top of the rack case, at the storage position
of each said products containing rack, and has a slant cam
part, shaped like V, which moves sideways the related locking
means from its neutral position, following a releasing motion

of said locking-means releasing slider.

[Claim 3]
The automatic vending machine according to claim 1 or
2, in which where a plural number of product containing racks

are stored in a plural number of storage compartments in the
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storage space of the cabinet, the locking means, which are
located at the opposed ends of series of the locking means in

the adjacent storage compartments, are interlinked by a linking

means.



