15 August 2006 WD 03/078279 PCT/1B03/00911 Autonatic nodul ar re 2&
present invention relates to the field of automatic stores. 4§é£ Y9 ‘%%
has been devel oped particularly but not exclusively with regard to an
automatic store for the storage, retrieval and distribution of groups of

i ndi vi dual Ypoodews8t78. A particularly inportant, but non-| PaiaBosgesii el d of
application of the present invention is that of the nmanagenent of stores
of drugs and ot her pharnaceutical or di cal products, with particular
reference to the selective distribution of these products w thin hospital

est abl i shnents in accor danc@ugpnitieqadudagntsof®r the admini stration of
the products to individual patients. There is an ever greater need to
provide automatic systems and stores in which nedical products are stored
in i ndivi dd&dr BEERRGnvVERGHPRhFeIrtafede theofiels arubsemak+fdr awn,
grouped togebkes.in various ways, on the basis of instructions or orders
which reflect the specific prescriptions for the use of nedical products
and for the adm nistration of drugs to the various patients under

treat ment . Ther isventiwi thasabdenl devdlopeil enptaﬁﬂaéxmy buef avence will be

made bel owctarkheyorpupiciostageher O Jedhcaloprodicts b, naturally,

t he present Iraventi thér fiel ds which
have siml &KOEﬂG@Iem&t@mﬁﬂﬂlagndf@#Stnah&pre Ofomr¢unﬁ|dflnngltndn§ds for

spare part $5ahcf®l ora p‘é%h%h?§rﬂf IR 2R LR Shof Al b BEn flelc'1
gr oupi ng- to et her  of mponents for the nanufacture of I_ndustri products

such as, a@R%&ﬁﬂ§9°qeP@cFPBnP%?%ﬁﬂ?pdﬁ@ﬁPElO%rﬁﬂIthﬁétaf B ts, and the

like. The &aﬁugeméﬁth£E5%68é&00fUﬁn@ﬁﬁ@ﬁﬂSOthﬁiQﬁﬁﬁﬁ%&ed@ﬁ@ilbﬁ: storage
systens in t he arrous groducts gre st?med |n an, or gieéé jmanner in

| ocati ons WH%‘r’ralarperoar YkSeed b e T8 Anghste the s

distribution of these products within hospital establishments
in accordance with requirements for the administration of the
products to individual patients. There is an ever greater
need to provide automatic systems and stores in which medical
products are stored in individual doses and from which these
products can be withdrawn, grouped together in various ways,
on the basis of instructions or orders which reflect the
specific prescriptions for the use of medical products and -
for the administration of drugs to the various patients under

treatment.

For simplicity and clarity of explanation, reference will be
made below to the grouping-together of medical products but,
naturally, the present invention may equally well be applied
to other fields which have similar problems such as, for
example, for fulfilling orders for spare parts for motor
vehicles or other machines, for the grouping-together of
components for the manufacture of industrial products such
as, for example, electronic components, small metal parts,
and the like.

The documents US-5468110, US-5880443, US-6217273 describe
storage systems in which the various products are stowed in

an orderly manner in locations which are arranged on one



WO 03/078279 PCT/1B03/00911 2 |evel and are therefore identifi.e t
Cartesian coordinates x, y, or which are arranged on a cyli naglﬂ'é&%sta#@e
therefore identified by two polar coordinates a, z. The above-nenti oned
systens of the prior art have a series of disadvantages which greatly
limt thei WO8HBBIPty, particularly within hospital estB86TTBINMENL s. First
of all, their capacity in terns of the nunber of products which can be
stored is quite small, particularly ingelation to the considerable size
of the systens. Mreover, their expandability is quite [imted, since the
capacity andiVerl fRE ape odirzai@rey identheissl PofNOsyatiemia®an be i ncreased

sol ely Dby dBdddiRhYE80x ! Re RIHTREA AT a AUt BFRNGEASHR! £Sey INHROVERG ¥ the
particul ar case of cylindrical or tower-shaped store 'structures, there is
a mi ni mum |herefoset ikemiifiad b tPe @RIAS cRRrehngbes Ko $t.ored, bel ow whi ch
the size of the systemand its overall cost becone so preponderant in
relation to the benefits afforded by automated managenent, that their use
i s not recdmferdede-Peilt ivneddisya898hHt g NS PEREY s2Bf de/es s E8REEDfOR he

prior art disaiRahcidss praduchsehory fiiid khegransgsder-yare extracted from

the store one after another, ich y lead.to very laoang waiting tinmes for
the fulfi| RBTESGHIar DErT U st ROPRLFAL F SEIARBPERES us FR5 Shstbims of the
prior art dmheiat cppavitde irpaetrneubartiso|minbersodrpreasitceshibatcar e
optimzed far rapid .retri I r Lth -cal l hi gh
Cornover . 8 oot el dief FIRYE B tang, Sh e r e B e s Seach
conpri si ng considerabplabsizeofofpebdusystentch Horebwer exdigilre, orders for

products fQixphheagal |y, admplhshr aihdf Ahegscthd §AAN RALhENE: WHHi N a

hospi tal establishnent”. Finally, the productivity of thé systens of the
prior art PEORUGFIELYY oirdEaEekRevhREtE S CPRPS pevTeseeuseH of the
means for wentlevphgiddene adubes 4f Glitdmpaiti stdbids | otRikoWedf im product

in the Sto%%etBaEbeéTé¥1JQ%% E?ecgfffggfg;loartpg%er—shaped store
structures, there is a minimum limit to the number of
products which can be stored, below which the size of the
system and its overall cost become so preponderant in
relation to the benefits afforded by automated management,

that their use is not recommended.

Another disadvaﬁtage of the storage systems of the prior art
is that the products for fulfilling an order are extracted
from the store one after another, which may lead to very long
waiting times for the fulfilment of a series of orders. In
other words, the systems of the prior art do not provide
particular solutions or measures that are optimized for the
rapid retrieval of products with a so-called high turnover,
or for the rapid fulfilment of a large number of orders each
comprising a small number of products such as, for example,
orders for products for the daily administration of drugs to
each patient within a hospital establishment. Finally, the
productivity of the systems of the prior art is a direct
consequence purely of the speed of movement of the means for
retrieving the products from a particular location of a

product in the store to the area for the despatch of the
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new | ocation of a product in the store. A further disadvantag pRE2006
storage systens of the prior art, which is particularly evident in stores
that extend on one |level but which may al so be found to sonme extent in
cylindrical WO - shaped stores, is the need to progr &T/IRSOIRHs of
interruption of the product retrieval and distribution operations to
permt operations for the resupply or g3estocking of products in the store.

During these operatiqgns for the restocki of ,stored products, the known
systens ar é’ﬁ?&ucﬁ\'/a?flgbf’é”“brth&% 59 af | 4B g%SﬁltiroPoog ? RFRVFE &Rt for

product - r eramede .operations in order to fulfil orders. These periods of
interruption reduce the productivity, useful ness and overall efficiency of
the automatic stores with regard to their primary functions of fulfilling

orders, w th fartbasedienivintegeast the tdi@reger aystemardgemenpriost s whi ch
the above-npiti qRed, PeL '%i%ﬁlakﬂ?%*fi’déf% 'iﬂ?’%:?{fes Thene bl efardsk that

t he di sadvantages | ndi cated above Wi gr eat Imt the spread of
aut omat ed st ef¥eloput i ickamayedbse RF Ionadr 5of eamgEditeéat pRrescri ptions,

whi ch coul ¢yiahheswks eoxe_caweirbghg%@@%m@%l,yi;«,otﬁ@qlée@%t beBgRim t he
managenent costs of hﬁgtpl tal esta #II shnents, increasi ngi their™ overall

ef fi ci ency PA¥dCEfiabt | HY FH&PHePRoRhet e MFICaYEl TRt e ngRtdal sel ection and
di stri buti @isafridoubsn aspdraedioaal to pradiict spkenagbhies dort @hberasspgiied to

more skilled Actluklhese TheaQhLecl, Afpd EcRLesent JavenLion is therefore
to overcone fthe disa aﬁ:‘t ges descri bed above, by providrng an automated
st or e whi clepegasiinps eforeddwgorresbdchint offf stpead , ppatudteul dheykndmgt not

excl usi vel - \WheRsi L Shdisedali 281 OUDr tAYCHDET 1 B HIDn 13N MRAL LR Y Oduct s

to be distributed w thin automated ] ] _
extent for product-removal cperations in order to fulfil

orders. These periods of interruption reduce the
productivity, usefulness and overall efficiency of the
automatic stores with regard to their primary functions of
fulfilling orders, with a consequent increase in the overall
managemernt costs which the above-mentioned periods of

inactivity involve.

There is a risk that the disadvantages indicated above will
greatly limit the spread of automated systems for the
management of orders for medical prescriptions, which could
otherwise contribute enormously to the reduction of the
management costs of hospital establishments, increasing their
overall efficiency and enabling the personnel employed in the
manual selection and distribution of drugs and medical
products in general to be assigned to more skilled

activities.

The cobject of the present invention is therefore to overcome
the disadvantages described above, by providing an automated
store which is simple, economical and efficient, particularly
but not exclusively when it is used to group together drugs
and medical products to be distributed within automated

systems used in hospital establishments.



systens used in hospital establishnents. 15 August 2006 WO 0315%8279
PCTAB03100911 4 Another object of the invention is to provid Ao

store which is conpact in terns of space occupied in relation to the
gquantity of products which can be stored, and which can also be adapted to
the productWRi%%y78#8qui renents of the specific applicati 86T/gH34¥81in a

fl exi ble manner, since it can be configured with sizes proportional to the
nunber of products actually to be storged but can be expanded easily and
econom cally to satisfy increased storage or productivity requirenents. In
order to achieve the objects indicated above, the subject of the invention

is an aut orgicthest ab?e@ﬂﬂd)ﬂ ﬂmt hﬁdeﬁ@ioﬁ he tbepibesdd andudosbtédution of
products fr m_t he. store wh have the characteristics jndicated in the

appended clHHS WhAﬁ}f‘o’n%tciOé“p?tcBr &8 FOrhed®i APAGE orfaltEWiLhIE A2 nci pl es
of the pr e:scem:mel quennhqn dfaypeotihet sindoiuddt ednade asitaagel, ofanénahicng or ders

to be fulfiddedui 6 yapt o LhUEnO o LORIdL 58P ELgSELECLEVEEY o perform

mul ti pl e withdrawal product par a ANhot her
advant age |S§etq4§tlcaam3@ttéttér0m péduge oup =off lprodtile tranmsan benpe epar ed ready

for wi thdrawg b@UEbHE e PRALAL 59RSs t[ﬁ'o Wt Bghaw ¢ ey %ﬁgé%@roups of

products. A further vant a e is that automated store can organi zed
and rranaged’roﬁmﬁi;ae?c’i‘&?lééi §f Pe PFP%ﬁii 6’;5‘tt| RRZ R SreRfTsied Féﬁi;r]rif éfthts for

the withdr awdhoalicRIDIU Satikiyainkigisddicaoyade ofetpraaabbevigdvant age is
t he nodul ar structure of the store, in which each individual nodule is
conpact and ¢ W%T% construction, which permts the flexible
configuration of stores having di fferent storage capacities, as well as

perm tting ;easy 4and: £CARATEALRLEGONId QI ALE 00 0F M1 Bge 18 AIQYSt 2006

of the invention is an automated store and a method for the
retrieval and distribution of products f£rom the store which

have the characteristics indicated in the appended claims.

Automatic stores formed in accordance with the principles of
the present invention have the undoubted advantage of
enabling orders to be fulfilled quickly by wvirtue of their
ability selectively to perform multiple withdrawals of

products from the store in parallel.

Another advantage is that a predetermined group of products
can be prepared ready for withdrawal during the operations to

withdraw the preceding groups of products.

A further advantage is that the automated store can be
organized and managed in order to satisfy, in an optimized
manner, requirements for the withdrawal of products with a

high turnover.

Yet another advantage is the modular structure of the store,
in which each individual module is compact and of simple
construction, which permits the flexible configuration of
stores having different storage capacities, as well as

permitting easy and economical reconfiguration of existing



WO 03/078279 PCT/|1 BO3100911 5 stores, for exanple, in order ncre
their capacity or to subdivide a large store into two or nnrégﬁégﬂ %ﬁiﬁ%s
stores, all with conpact dimensions so as to optimnze the space

avai lable. A particularly inportant advantage is the ability to restock

wi th product® %48 duri ng operations to sel ect and renovE@CTERGSHWEt s from
the store, without the need for progranmed interruptions for this purpose.
Further characteristics and advantages gv || become clear from the
follow ng detailed description of an enbodi ment given wth reference to

t he appendéd¥eawi RS, BV icdedRpRF &1y U5y ingagase Wl icaPerhEY eXanpl e, in

whi ch:  Fi gWee shblsvaaded su%&@@ \.z‘,@oi/é et 30 aut AR Idmaatighestapeording to
t he present |nven ion, gur.e is an el evational view of the store, taken

on the arr/Adw ML fcwﬁaﬁﬁtedfmet%?ba% %P i3 &°pPRAIM 2w e SRES®f the nodul ar
uni ts of tb@alabbme taken on the arrow Il of Figure 2, and Figure 4 is a
perspective view show ng a detail of the device for the retrieval of
products fromthe store of the preceding draw ngs, on an enl arged scal e.
Wth referén@@rnéuulirlﬁgﬁmpestantoadyanxagadmbathstahmaitygenereﬁdqpﬁ ndi cat ed

10, conpri §agna ke&%@;aeweﬂgdamﬁ oBeaciBhHEA, Yo flde] Ar8 14,0 Deams 12,

j oi ned together nown sStruct nmet al wor tec ques. e Structure of
the store Pf9d3§t§ ﬁﬁﬁ?émﬁréF@FﬁbIWiQQQHGrF@ésn%%Wé?EJPﬁ@pﬁ@@m@dnndular

units 10a, ik@Bri-Gp0eshd a@et Rl s GHagtbgwdul ar unit supports a predetern ned
nunber of storage units 13 each conprising an endless belt 14 or simlar

el enent, such as a chain or a 15 August 2006 WO 03/078279 PCT/IB(03100911 6
band, f|atFameﬁeﬁnchalhdﬂedéstié@.aﬁ&(dﬂmﬁhﬁagésprﬂﬂﬂﬂe&amé ¢lear from

the following detailed description of an embodiment given
with reference to the appended drawings, provided purely by

way of non-1imiting example, in which:

Figure 1 is a perspective view of an automatic store

according to the present invention,

Figure 2 is an elevational view ¢of the store, taken on the

arrow IT of Figure 1,

Figure 3 is a plan view of one of the modular units of the

store, taken on the arrow III of Figure 2, and

Figure 4 is a perspective view showing a detail of the device
for the retrieval of products from the store of the preceding

drawings, on an enlarged scale.

With reference now teo Figures 1 to 3, a modular store,
generally indicated 10, comprises a load-bearing structure
formed by pillars 11 and beams 12, jcined together by known
structural metalwork techniques. The structure of the store
10 as a whole preferably comprises several adjacent modular
units 10a, 10b joined together. Each modular unit supports a
predetermined number of storage units 13 each comprising an

endless belt 14 or similar element, such as a chain or a



| ongi tudi nal extent in conparison with two arcuate end porti g,s 14b'le§T®%
end portions |4b extend partially around at |east two corresa rﬁi‘f‘ '65
rollers, wheels, or pulleys (not shown in the draw ngs) having parallel
and substanti al | vertical axes of rotation. The end rollers are supported
by respectVQ&88WHPts the ends of which are nounted on t RETTEBPMWILd support
bars 15, 16 of the storage unit 13. Drive neans, not shown and of
general ly known type, are coupled wthsat |east one of the two rollers of
each belt 14 in aorder selectively to set the belt 14 in notion along its

endl ess pdtad:| ALlehEeRRE 1% Ve SEABD A dfe i iShotke | R tRFEIPMARAREs, which
shoul d not leiaengtder eskiamtl iin tongabidorpuiehytas arfmexanmeha of the nmain

t'echni I h terjsti f t t o ti th dul it 10
Suppor t o aSGaPRer TPt GUF SCRoPRBELT (471 SRR GiRAT AT Wnpegund T | T
uni form y- spradedsvetvo cadrrespoumisg AgdinvlBpreaywindelexamp eullées adj acent
modul ar un! ol SouR" 0 UG A0 n AR WeeR1IOP SAPACLLYAADML PRTPY | SeS

thirty storage units T i gne Si X uni Spaced ~ ver ums.
As can bestvegisaénakes Rifgmosagionn dfhsapndf rohléos ne spapedtepltes 17 is

fixed al ong-dehecealtr ShPHLRhe0En88 Yk RRlikbnl4re REQIEL] iRIcf50m the plates

17 are one or nore suspension pins 18 suspended on which, in use, are the
products stBPEFedoFUPRPI Paggckagest HhitdF sFeTdFoWtdd 1t hPRbYes,

openi ngs, mkeolks gbttéwadr:]i Iaafd Bﬁrgéﬁlﬁrd]]lllypﬁﬁeranf&rléeru%ﬁgdL hef
suspensi on_pi_ns t oget her f.orm several..annul ar_arr 0 ic or
reasons of wptg‘r F{}yl?ﬁ‘&[ Icinl?sf)rfagﬁ%n?w%rﬁo)}lgﬁg P e%%%jtoﬁ'ltﬁlé TS al

st orage unisteleftEvgly ecB.selr therlablly, 14 dachosusperisirgn ipienefi@léess i ncl i ned
slightly ug\g@thls in order better to hold the products or the packages

whi ch are “suspended thereon. The drive neans for rotating each belt 14,
possibly with the aid of sensor neans for detecting the 15 August 2006 WO

03/ 078279 EGTkhgoﬁéﬁﬁﬁﬁﬁhar embodiment shown in the drawings, which

should not be considered as limiting but purely as an example
of the main technical characteristics of the present
invention, the modular unit 10a supports altogether fifteen
storage units 13, aligned in three uniformly-spaced vertical
columns. Again by way of example, the adjacent modular unit
10b, on the other hand, has twice the capacity and comprises
thirty storage units 13 aligned in six uniformly-spaced

vertical columns.

As can best be seen in Figure 4, an array of uniformly-spaced
plates 17 is fixed along the entire extent of each belt 14.
Projecting from the plates 17 are one or more suspension pins
18 suspended on which, in use, are the products stored, or
their packages, which are provided with holes, openings,
hooks or the like, for the purpose. On each belt 14, the
suspension pins 18 together form several annular arrays of
which, for reasons of clarity of illustration, only one is
shown, on the central storage unit of Figure 3. Preferably,
each suspension pin 18 is inclined slightly upwards in order
better to hold the products or the packages which are
suspended thereon. The drive means for rotating each belt

14, possibly with the aid of sensor means for detecting the




7 position of the belt 14 and/or of the pins 18, are actlvatﬁgt
manner such that the plates 17 can be di sposed selectively i A %g?oc%i
of each of the end portions 14b of the belts 14 so that the respective
pins 18 pr *ect substantially perpendicularly relative to the sides 14a. A
product colWREe¥HWEHunit 20 nounted in the region of the PEFEHOPIte 19 of
the store 10 conprises a novable bar 21 supported at its ends by carriages
22 nmounted for sliding on vertical guiges 23 fixed to two respective
pillars 11. In the enbodi nent shovvn in the drawings, the carriages 22 are
operat ed s@WELRPBI 9 bihemdis of P eoTlI s Shsepingalbx Aairdiprgivaretind t wo

sets of pulllnexésmaﬁneats&&a&ma@neh@fpm&ﬁ 1175 ca80UP| @thpMddy a drive unit
detajl, as can be seen in Figure

(not shown), .in _kno r at er

ot up reoElErra Vel BT Gt weshen MM GE LHE SHUSBTEICRE MR e bar 21
are supporthedbkdtsrDi ado Ctﬁnalﬁythéeréwa’dtﬁgeSpiﬂs % ﬂﬁ@&tctone of the two
axl e shafts thro .t he rria 22 . and term nates
in an operatulg’%é:gﬁever SPergr ‘Id\%udyto aﬁlé’%tﬁ%t%r A m)u%%ed on a plate
31 fixed to the carriage 22 for sel ectively bringi ng about pi voti ng of

the nmovabl g g,%daéta@ eét'l%gsﬁﬂﬂaﬁ'n@ r%eﬁoﬁhzgﬂ% g e Of the axle

shafts 26, a descri bed further bel ow evices 30
nmount ed on frRetnbdad| &0 fr the afrere o &?@@élﬁaélﬁg@‘é@é@c A%e2knd portions

| 4b of the sQPbbﬁté& at Ffs ehaki by @friildgest pathomcanlnsrt Beigphd ast i ng
device 30 oses § 2 of .the novable bar 21 i s shown in the
dr awi ngs. THRE“EGR e%‘f’r‘%g”‘ Fev it ¢8R0 st FEEREGE T PIHZ 2 o bht el 19 sl i di ng

on t he novabbedbaen?lstanth dauphediwdvtings, khaeasraicigsat ae 33=by neans of a

connector e Ihea bR s ? pssiede o Liaand die senpledoon (e

belt 14, to uct conmmuni cat'i ener at ing a
r educed pré§§uﬁ@,t“ﬁ@r8@€al¢§l Bu hemcaﬁjmapuﬂrpasqwrmjgﬁswhigbalsm 03/ 078279

PCT||BO3/0Q%ﬁ§led with a drive unit (not shown), in known manner. In
greater detail, as can be seen in Figure 4, two respective
axle shafts 26 mounted at the ends of the movable bar 21 are
supported for rotation by the carriages 22. At least one of
the two axle shafts 26 extends through a wall 27 of the
carriage 22 and terminates in an operating lever 28
articulated to an actuator 29 mounted on a plate 31 fixed to
the carriage 22 for selectively bringing about pivoting of
the movable bar 21 about the substantially horizontal axis X-
X of the axle shafts 26, as will be described further below.

Collecting devices 30 mounted on the movable bar 21 are
arranged facing respective end portions 14b of the belts 14.
For clarity of illustration, only the collecting device 30
closest to one end of the movable bar 21 ig shown in the
drawings. The collecting device 30 comprises a tube 32
mounted for sliding on the movable bar 21 and coupled with a
linear actuator 33 by means of a connector 34. The tube 32
is connected, at its end 32a remote from the belt 14, to a
duct (not shown) communicating with means for generating a

reduced pressure, for example, a vacuum pump.




8 Purely by way of exanple, Figure 3 also shows schematically _in chain
line, a product-restocking unit 35 nounted in the region of tﬁ%APSEFt?QQ@
36 of the store 10. This restocking unit 35 nay be structurally simlar to
the collecting unit 20 or of another type known to persons skilled in the
art. One orWRdHPE7881%r e nodul es 10a, | ob nmay be conbi ned PETARMeME a
capacity which satisfies the needs of each specific application. An
automatic store 10 resulting fromthe gonbination of several nodular units
| 0Oa, |ob may conprise a single collecting unit 20 with a single novable bar
21 whi ch &ds by Ay theX@ibilee REOETE of alwe phews Jehamatdcandy carries

a nunber ofieHa6t NRfe feyiR%Hue - edutbekthd hRiRuFbehourtfes anuens of
storage units 13. Alternatively, Sart%c%_‘%r if there is a | arge nunber
of col ums 9N PEgERENTEar £8C°0P6 € the oﬁé’r"’aﬁe\?’éoﬁé&? bility

of the autaﬁaklessmayebeJibrudturalppssimﬂlaxtaoptaalcbﬂleuxxwg onie agj acent

and independe ectin n| ts whi ch Lo cqver the wdth of
the front faceor%tlémoith?ﬁet no J|r7‘cgst e g?EV\ﬁI q;\h e?ﬁ)ti case toget her

carry a nunber of collecti ng deV| ces 30 equal to the nurrber of colums of

storage unidi obSmofl SLEH HABALE D' P6LS Wy Yt %hgé{\ﬁblrfgdc’\{:' dgéhw& t he

control and acfi vat| on e automatic stor articu
el ect roni ¢ prEPesity Vaigt Starfeastehadigadst eft ﬁéc%e‘-’rl@é?ﬂf\}é‘v and

i ndependentapavesenbn 0f BaGHKtdhhYec u&ér@sl%o%ahfélﬂgztﬂonﬁ%ﬁe belt 14 as
well as to acti,vate the_novenent éle#ére carriages. 2 and hence the

sel ective ISMPARGEARD PHVESVERGL oM V&S| &0Bar 1P Mays CREPFLSE 3 he
sel ective mlmﬂlengomiedittlﬁlg navdabbe wbrh 2 sihdee hdealslentyaal 20f whibeh act uat or

20. The el gGlloni g procsasen. 80, iings ahaUboy fpangof fhe  actuators
SPEeaen cor

33, the sel ective nove ecting devic towards and away
from a cor regpondi ﬂgn'azrllmratoef enﬁlewrtg cshvofcea b@laqt&ad tas thel humser

sel ective MuALRALI OF HMorag@CHnidbe; B2 WitB hheivedHCedRIESPAER, CiTCuit,

If the
if there is a large number of columns of storage units 13, or

to increase the operative flexibility of the automatic store
10, it is possible to provide two or more adjacent and
independent collecting units 20, which together cover the
width of the front face 19 of the automatic store 10 and
which in any case together carry a number of collecting
devices 30 equal to the number of columns of storage units

13.

An electronic processcor, not shown, provides for the control
and activation of the automatic store 10. In particular, the
electronic processor is programmed to activate the selective
and independent movement of each drive unit associated with
each belt 14 as well as to activate the movement of the
carriages 22, and hence the selective lifting and lowering of
the movable bar 21, as well as the selective pivoting of the
movable bar 21 under the control of the actuator 29. The
electronic processor alse brings about, by means of the
actuators 33, the selective movement of each collecting
device 30 towards and away from a corresponding arcuate end
portion of a belt 14, as well as selective communication of

each tube 32 with the reduced-pressure circuit. If the




15 August 2006 WD 03/078279 PCTAB03100911 9 restocking unit 35 situated
in the region of the rear face 36 of the autonmatic store 10 i@“b‘t‘%%fd@ﬂﬁ
the sane el ectronic processor may provide for the control of the
operations for the restocking of products in the store. If required, the
rest ocki ng. WRiM0BY may al so act as a device for the di scREFFRIOGLL product s
fromthe store. In use, a predeterm ned nunber of products is stored in the
automatic store 10. The products nmay beg | oaded either manually or by neans
of the restocking unit 35 in the region of the rear face 36 of the store.

| n parti cul*SPterkung | W 35a6dbrareR b Hike regpen off diist ireari &ac of whi ch

the aut omatdfC that @heortdt i ScBLendedis t deny ehs0shR RNQ¥ESHRI:for the
| oadi ng and/ or unl oadi ng of .a sel ected nunber of products, & for_exanple,

but in nonPPGEERERY ARhFCYifRobRtt S SMORTECRi gh tki‘%r‘?’?&?&“"ﬁ?o?@t he sides
of the storge fréemawtun:gh ol pestuctal in ahet Beotot alm_wquerlraa pews 18 fixed

to the belts Qub er.aost coj ums of storage uni1s 3 project. The
products }épe%d‘lencf‘ rgoﬁlgypl HE® 78 5dPPeft Fe 1%? nn‘[%}- r":ﬂl}\l ngl +h§%|r
packagi ng. oAcpmodungstirdrmehdlmons and size of the products one or
nore products, preferably identical to one another, may be | oaded on each
pin 18. In _any case, the precise position and dlstrlbutlon of products

Wi t hi n t he ThaliFenad | Rredeseamined snytast FitnegodycEhels peerefcin yige of

appl i cati oRyaBfaefc Usedf 1bhe @ﬁ@rﬁocﬁ&@@r AbPObd Ol odRQUEreABAL S for the
retrieval and distri but| on of th roducts in order to fulfil efficiently

the withdr 3REPEOIYerS PRMTCERS PR ’ﬁ?‘%&%"@@&kﬁﬁgs%’c%éssi & byt RS ect roni ¢
processor. o¥achat rems favet be bﬂpttl&mmioatel omnap&lrtmmfr s eadt hghsand

unl oadi ng g\% %gfngté B;%eSEQvB Lﬁ%e_i.l%% gegor WHi GCEREIL din omaot the

requi renents 0 requirenents with tegard to
speed of opépacei bh. l$c¥mte®xlaﬁplﬁlema snam’glaéSdeW qerdabsiing fodudte | oadi ng and

unl oadi Ng 10ading and/or unloading of a selected number of products,
for example, but in non-limiting manner, products with a high
turnover, along the sides of the store, from which almost
half of the total number of pins 18 fixed to the belts of the
ocutermost columns of storage units 13 project. The products
are suspended on the pins 18 directly, or by means of their
packaging. According to the dimensions and size of the
products one or more products, preferably identical to one
another, may be loaded on each pin 18. In any case, the
precise position and distribution of products within the
automatic store 10 is determined by the specific type of
application and of use of the store, according to
requirements for the retrieval and distribution of the
products in order to fulfil efficiently the withdrawal orders
which are processed in succession by the electronic
processor. Variations in the implementation and use of
loading and unloading devices of the store may be provided
for according to the requirements of use and, in particular,
to requirements with regard to speed of operation. For
example, a single device having a dual loading and unloading
function may be positiocned in the region of the front or rear
face of the store. Alternatively two devices with combined

loading and unloading functicns may be positioned at the




function may be positioned in the region of the front or rear dgce 66&3
store. Alternatively two devices with conbined |oading and url® 2
functions nay be positioned at the 15 August 2006 WD 031078279
PCT/1B03/00911 10 front or at the rear. In another variant, there may be
two devi ce¥0 08 ch one has a conbi ned | oadi ng and unPEHHB1¥ unct i on
and the other solely an unloading function, and which are positioned in
the region of the front face and in theg region of the rear face of the
store, respectively. IS also££055|bl Qrovide for other conbinations

and vari atf*&Rg, ©3] §B ttﬁ'}é%rr?g"radv tHYE T VRELABE SRS MY BBOF¥ at its
si des, as Mweaedoabm/ﬂzh Nakunas | ¥, cdnhﬁ.r&'ﬁoﬂ_eaﬂ’ﬂty@ Hel oadedify either

I t t di t f th f
ot al | ati GAnCHRER AR o der e 5o BerY T (1.8 thet Wl barTont B pr ocessor
anal yzes tmalphoduetposfnmﬂneadlandhéirﬁgidmhefstbeeffmnnﬂfann and ishi ch t hey
have previ ‘1!1%' ¥e§§8ﬂ ém{ﬁh re'e:x?rfég '{Irl'r[éo\%%orethxees%eec(t\:&';!gﬁ]k‘s pftocessor

reads a re erenc pre erab y Stored Tn'a mass of the
eIectronic1Spﬁé§esB©$S%hkﬁ\Mﬂ @HOES@%cmﬁlé@héxchomhknﬁkﬂpnﬂ ﬁhdone or nmor e

respective i8¢ 18ns Ea&f’soo't'&k?tﬁg' §dx¥éjrﬁﬁg‘ef 'o%d thd iO& SRR ¥he Ode d:he
processor by a series of coordinates Eresent - the position of

the pin 183nitReSidpects Menpiaped 1aP°"’e th%Ia BERt1on e FRETHIMA%R 17 al ong
the respectievechekt B¢, e:Ltﬂ'Ie&r nbf@al r&@Matpmadet endi et 2ecorfonditto t he

| evel or ht at.whic a it.13.0 the belt 14 forns
part is d.?b%séaqubﬁ%ﬂeqi pgb %ﬁh%#pébﬁﬂﬁﬁa%*mgﬁfkh the said storage
unit 13 fornms part. These coordlnates may be represented by a set of four

whol © | JUThELS A1 Shady peo SOUEEEd 0 S EheliLiRIMBbELS, Ly each
plate 17 carries a sing 18 or several pins each e sane
type of prggaéyzes the products required and flnds the store locatlon

in which they have previously been stored. For this purpose,
the electronic processor reads a reference map which is
preferably stored in a mass memory of the electronic
processor and which associates each product with one or more
respective pins 18. Each pin 18 is identified in the memory

of the processor by a series of coordinates which represent:
- the position of the pin 18 on the respective plate 17,

- the position of the plate 17 along the respective belt 14,

starting from a predetermined zero point,

- the level or height at which the storage unit 13 of which
the belt 14 forms part is disposed, and

- the particular column of which the said storage unit 13

forms part.

These coordinates may be represented by a set of four whole
numbers which may be reduced to a set of three numbers if
each plate 17 carries a single pin 18 or several pins 18 each

with the same type of product.



15 August 2006 WD 03/078279 PCT/1B03/00911 The el ectroni c processor then
sel ectively operates the individual drive units of each storéééagﬂﬁﬁtaﬁpq n
order to <cause the pins 18 carrying the products requested to project
fromthe front face 19 of the automatic store 10. The electronic processor
can be progVaf#®82®o optim ze the presentation of the pPEHUEEEIVE t he
front face 19 of the autonatic store according to the specific products
requested for each order, for exanpleqqby identifying the |argest nunber
of products which can be presented on the sane |evel of the store, that

is, at the BgnelRerHINiq MIPCERECH BRATH SClPREIPROE crsvrateehl®r i ngs about

vertical maveaentue dhee mYaB! 8f bl brurbglk ther desiihedrdevalo at which
one or nore products to _be withdra in order to fulfil the specific

order is rSRUREAERSWRING HE FEVAKERY PFOAECH? TRuSRied 58 PYIHRT the

el ectroni c fAbRCEREOf rdifd MGseaboubf SBleeclitvaaapProasde .t hehe col | ecti ng

uni ts 30 faging the.pins 8.on ubigh Lhe prodycts o1a be wighdrawn are
stored. By Virtue of e S8PEcF Ve uctlion %rougﬁ¥)a ou y the electronic
processor aeésexreatiuh diy thheptrodestB832tonhehérpniodisstes 1Peqbiitled or their
packages, S q r t I i t he
retracted S%????Qﬁ? the dEE?Fggg%#o u?%g.%?e§g£%?9%é£§g988£§ %%%ééa

si mul t aneodSryearh pprdptof forhexphmke 1&Y FASBEHEri1D tdiestPretite t he products
wi t hdrawn fheskiher RAsiuckl, whieh &AL He0BkresPROSESSPLheadshs Tha1movabl e
bar 21 to descend to aﬁgg osi tion, tranagogter or_cony gor surface (not
shown) whi & ERE R %Su ntfal?y % FEEnRS LHRT r?qmeﬁg h36T“"Y'he novabl e
bar 21 and Tae phbedsddre theadbeisgarsbakepoeit £dabymowsmehueodftlae pi voti ng
novenent of th vabl r.21 _brough a by, t c t Or and the
interruptigﬁ&gglgﬁggéuc ?%ﬁlgeaéktéé%ﬁgfdtEgy%ﬁﬁ%%'%ﬁiégngﬁﬁégée ect ed
product s oprphestrs gradleagédshdrewn i erdsybseqgiiehfiledlhleegpeoifihd

di stributi@rghy ;getdipds.gknown to persons skilled in the art.

When the movable bar 21 is at the desired height, the
electronic preocessor brings about selective approach of the
collecting units 30 facing the pins 18 on which the products
to be withdrawn are stored. By virtue of the selective
suction brought about by the electronic processor and exerted
by the tubes 32 on the products required or their packages,
and the subsegquent return of the collecting units 30 to the
retracted position, the desired products or their packages

are simultanecusly slipped off the pins 18.

In order to distribute the products withdrawn from the pins
18, the electronic processor causes the movable bar 21 to
descend to a deposition, transporter or conveyor surface (not
shown) which extends substantially along the entire length of
the movable bar 21 and on which the products are deposited by
virtue of a pivoting movement of the movable bar 21 brought
about by the actuator 29, and the interruption of the suction
exerted by the tubes 32 on the selected products or their
packages, ready for subsequent collection and distribution by

methods known to persons skilled in the axt.



15 August 2006 WD 03/078279 PCTII1B03/00911 12 An inportant 15%&ur (god%he
automatic store of the present invention is that the belt 14

storage unit 13 which does not hold a product concerned in the

product-wi t hdrawal operations can al so be noved during the w thdrawal

oper ati ons WBAYHEF8 none of its pins 18 interferes with PRETRSAYILE ot her
storage units 13 or with the collecting unit 20. This feature allows the
el ectroni c processor, which is programgpd for the purpose, to prepare
successi ve graqups of products for wthdrawal beforehand, even whilst the
wi t hdr anal 25f 19POYHRES fertursy Py e s2HrRAs ics SEEFAPh Mo PHEES I Thi s | eads

to two subshwamtiiah advadwuges: bfawnl-mﬁf QRS euetagmainﬂouatwﬁichw ew, the
speed of noyvenent o{](ai(ge belts 14 does [ {Qlessar(iléc?/ \égdto be fast in

order nevert¥&l &85 hiRE fi GREGY £ § PR° pP8dtct
consi ghnmentopsrd tandsr caf WHifsd enthoved nbe-inige thel ¥stidrowl bperdvishs

i ndependent i p t h rat ng.p med
from ot hert! ealu\fé/s@ Jﬁ{le fcejl:)t\%ep%%hfelé ﬁz%ecrg%%n%nggggne&{ 5’?& hgf tl{equl ment
of the ordetoregs beibptihriczediby thplamdmcitagg wpit t3fe elbésroni c

processor, faelasmbt DBoRDd HY QEERFBoSHE bR ek@orM mmmspbeggfamrm& hdr aval
and order-fulfilment tines so as to take advanfage of thé operation of the

col | ecti ng &I £heorurRoseyl B pEEaERH FUAETSAV e d8Ee RS fs PrAABEHerfor

par ti cul ar lyi tadvank ageots-ahanactesn Siiid des thha&u@adﬁvmab'ft Yroéduddspduct s

can be mﬁtg&ramn S|nultaneousl% g L JTEans of f%ﬁ gftlng unit 20 by the
oper ati on 8eFEr A e ot itRg &Es ?6 PR pat &9 368 ERvETAl pins 18
whi ch ar e sabisgastial admannageslevﬁﬁqmanhethensanncmnngﬁipbunn1¢he ground.
Natural 1y, il PLhOCLBLE e WBGhOYENd UaT BIRLEI N9 ddig sape,  the

structural eatur es ment may be varie wi dely wi thout
t her eby deE@F?Fﬁgrﬂbrﬁ%We t@céﬁef%ﬁt tife oFfeseneverEsente achieve

high productivity in terms of product consignment and order
fulfilment, since the belts 14 can be moved independently
whilst product-withdrawal operations are being performed from
other belts 14. Moreover, the logical management of the
fulfilment of the orders can be optimized by implementing, in
the electronic processor, algorithms and programs such as to
minimize product-withdrawal and order-fulfilment times so as
to take advantage of the operation of the collecting unit 20

at full speed and without dead times.

Another particularly advantageous characteristic is that a
plurality of products can be withdrawn simultaneously by

means of the collecting unit 20 by the operation of several
collecting devices 30 in parallel on several pins 18 which
are aligned at the same level, at the same height from the

ground.

Naturally, the principle of the invention remaining the same,
the structural features and forms of embodiment may be varied
widely without thereby departing from the scope of the

present invention.



15 August 2006 0 13 CLAIMS 1. An automatic store conprising a main
suppo?t structure (11, 12), at |east one storage unit (13) CO%H?AEGHﬁt%POG
stowage nenber (14) which extends al ong an endl ess patgb an? a)plu&ality
of storage elenents (17, 18) nounted on theo stowage nenber (14) an
novabl e along the endless path as a res3lt of anlgct|v3;{gg g; tgﬁ sg?{age
means (17} fixed o the Stovage memb&tlel’in positions spaced uniform y
along the endl ess path and defining stowage |ocations for products, ;he
: . . . . . t an

Tdent 11 b bR atLEPRarIg; BEpzg: SPBHFI=A88: di nat es, the Store al S0
conpri?ing golhem&ingsgppnftnntabgeukewamd§ pQ@dgtggg}PgF ngﬁglﬁg?
identifie t he. coordinates, an roce g_an .

:dentifyiﬁg ¥h% %%%?%iﬂﬁ?egggﬁﬁggsgﬁﬁgiigbFocgﬁPﬁéféﬂgpFoﬁEEW§?ebrgnging

bout noveesberof lthewhbbheeakingdeeatsngonar dadl bes paerdi aakes, an
gperating t he coF ecting nmeans ?n order to _col] ect 2 e sel ected products
stowed in the ?d%%%?%%%gy29€Aﬁtgﬁ?gﬁaFﬁ8m§FB?e(gico}grn@OFﬁtéﬁaPﬁ1E@e_

char act erszedaga méhhéraﬁ1u9aahdo?evablbhalaﬁgrdga?éﬁa;éggrggggsﬁgtgglvinof
the posiiion, of ea Lon relative to a predeter origin. .
autonatic£% %%g %gc%ﬂd%ggﬁﬁégﬁ?ﬁiﬂ?Z?ﬁghﬁgag?g?iQQHtlK£gfhat t he stowage
menber 00ﬂpris@heemu¢ns§ebelém@naﬂscéﬂﬁ&ismﬁghpiM@f$yﬁ§tﬁ@ﬁﬁ@éayc@aLa||e|,
strai ght si def i ni greater rtion o e ess path,
connected§§9§§5¢éﬁ§%%seﬁ%ﬁBo??%oﬁs£§léﬁf gg?@ﬁ%?ﬁ@ eFei@?lpb?tlally
around r gpd¢=iiioheetpacepultheformpimsabhnghthanehdl est apeth and

defining stowage locations for products,

- the stowage locations being spatially distributed in the
storage unit and identified by a set of at least four
coordinates,

the store also comprising

- collecting means movable towards predetermined locations
identified by the coordinates, and

- processing and control means for identifying the
coordinates corresponding to selected products, bringing
about movement of the ¢ollecting means towards the
coordinates, and operating the collecting means in oxder to
collect the selected products stowed in the locations.

2. An auvtomatic store according to Claim 1, characterized in
that at least one of the coordinates is representative of the

position of each location relative to a predetermined origin.

3. An automatic store according to Claim 2, characterized in
that the stowage member comprises endless belt means (14)
with two substantially parallel, straight sides (14a)
defining a greéater portion of the endless path, connected by
arcuate end portions (14b} extending at least partially
around reoller, wheel or pulley means which can be rotated
‘Selectively in order to drive the belt means (14) along the




selectively in order to drive the belt neans (14) along the 15 ust. 2006
0 14 endl gss path. 4. An automatic store according to any onéﬁ#g&'ﬁ t 7006
to 3, characterized in that it conprises a plurality of storage wunits
(13) aligned in an orderly manner in rows angd colums. 5. An autonatic
store according to Caim4, characterizéd in that the main support
structure @&H% co rlses at least two adjacent portions (10a, 10b) joined

t oget her, "éac T oot portions supporting a predeterm ned nunber of
storage units (13) 6 An autonatic store according to Caims§s,
characterigze A he stoma 14) of eac storage unit (13) is
movabl e al on%nt h%élte%tt SS EF’ﬁ.'zftrh i ttl %W qll‘?e" Sthé strowage

menber s (nh)axahte&rlm dmattibe tstiar @c&gﬂors@sn@ T;ﬂ.l.ﬂ:l’éi}ll(t@e o stth;a:a@@cedi ng
cl ai s, t e t the call ecting neans ( C an array
of coll ectl n%%devﬁéegﬂ(l%f})e Whic R e &F §iyag%FWe&nsé:8é‘@t ﬂ?’g) al | el

i n order S|nultaneously to collect at |least two products stomed in
different An autonatlé_store

cordlng aim.7, .
characterlze E%Q%ﬁmf th& G5 ESCRGREaRS %ﬁligﬂqqﬁ?Q% 1
col l ecti nghartremner gajousuptort sitirgerert daoa b@mpﬁfﬁ.@é%r a(ﬁl)ea@tva;lw@e

relative L uct f .t he c store
autonatlcggg%ggnggbgfglR§%t3&§Fé|n1§8 charg %Pﬁ? an eﬁﬁ§t0§a$ﬁe

col | ecti ngomgrbeas coppprirséagaacpiredetienniekamaninbel32F sRvabke selieetively
towards andiaway froma corresponding product stowage |ocation. 10. An

automatic store according to daim8, characterized in that the novable
bar menber (21) is nounted so as to be novable selectively upwards and

dom“mards69nAhh§uEBth1§ éﬂggétaggg§digg to Claim 5, characterized in

that the stowage member (14) of each storage unit (13) is
movable along the endless path independently of each of the
other stowage members (14).

7. An automatic store according to any one of the preceding
claims, characterized in that the collecting means (20)
comprise an array of collecting devices (30} which can he
activated selectively in parallel in order simultaneocusly to

collect at least two products stowed in different locations.

8. An automatic store according to Claim 7, characterized in
that the collecting means comprise a plurality of collecting
members mounted in alignment on a bar member (21) movable
relative to the main structure (10} of the automatic store.

9. An automatic store according to Claim 8, characterized in
that each collecting member comprises a collecting element
(32) movable selectively towards and away from a
corresponding product stowage location.

10. An automatic store according to Claim 8, characterized in
that the movable bar member (21) is mounted so as to be
movable selectively upwards and downwards on the main



15 structure (10) of the automatic store. 11. An automatic store according
to Caim10, characterized in that the nmovable bar (21) is nothfHgust2006

pi voting about a transverse axis (X-X) in order to collect the products
from the predeterm ned |ocations and to deposit themin a deposition area.
12. An automatic store according to anyi®ne of the preceding clains,

character| i h it _conprise main_structure (10) with a first face
(19) in t%gggggpg% 3?0%h9%h%5ﬁé%u%8ﬁﬁgéfiﬁ%oﬁgans (20) are disposed,
restocki ng nmeans (35) for storing products in selective |ocations of the

store bei 1.S in _t I f,.a _seco f.ac 36) _and/ or .of at

| east ongﬂgfdghogﬂﬁﬁgagggrgio%%ggﬁﬁoggfgﬁagpcBi?&ﬂeEQECS%aFﬁﬁtﬁﬁléﬁgin112,
char act er izetthainthkratmovhdleobbect(Zhy hesansufPe) &od pheordaboeliong aeans
35) are Loyl t.anequ ratli tvation. 14. _An _automatic
gtoze accg?gﬁgggfggcﬁggﬁ1f%_g? %Fg?%9%§,¥80§§;%§ %r?ggdpFHdPﬁgF the™

r est ocki ngheaeansedé8syminedr poratéoas &udctbodapogdpachey fiar at he di scharge

of - producksphEopy bhea,8hOT €

12. An automatic store according to any one of the preceding
claims, characterized in that it comprises a main structure
(10} with a first face (19) in the region of which the
collecting means (20) are disposed, restocking means (35) Ffor
storing products in selective locations of the store being
disposed in the region of a second face (36) and/or of at

least one side of the store.

13. An automatic store according to Claim 12, characterized
in that the collecting means (20) and the restocking means
(35) are capable of simultanecus operative activation,

14. An automatic store according to Claim 12 or Claim 13,
characterized in that the restocking means (35) incorporate a
functional capacity for the discharge of products from the

store.




