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management of stores of drugs and other pharmaceutical or
medical products, with particular reference to the selective
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products can be withdrawn, grouped together in various ways,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 gimplicity 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.

Many known systems for the automated withdrawal of medical

products from a store, in which the products are preferably
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up the various orders. This method of operation leads to a
complex organization, which can usually be managed only
manually, if the containers, for example, the cases or boxes,
have to be reused. In fact, once the prescribed drugs have
been administered to the patients, the empty containers have
to be collected from each patient and returned to the
automated withdrawal and delivery system. If, on the other
hand, disposable containers, for example, paper or plastics
envelopes or bags, are used, the overall running cost of the
automated system may become particularly high because of the
large number of disposable containers which have to be
provided and used purely to keep the products physically
grouped together. In this connection, it will suffice to
consider the large numbers of orders for the administration
of medical products which an automated system of the type
indicated above is required to fulfil daily, even in small

hospital establishments.

The above-mentioned disadvantage is aggravated in situations
in which the individual prescriptions for drugs or medical
products involve a small number of products in individual
doses. Clearly, the burden of the management of the empty
containers, or the cost of the disposable containers, is less

the larger is the number of products included in each



The above-nenti oned di sadvantage is aggravated in situations in which the
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management or orders for medical prescriptions, which could
otherwise contribute enormously to the reduction of the
management costs of hospital establishments, increasing their
overall efficiency, enabling the personnel employed in the
manual selection and distribution of drugs and of medical
products in general to be assigned to more skilled

activities.

The object of the present invention is therefore to overcome
the disadvantages described above by providing a device and a
method for the grouping-together of articles, which device
and method are simple, economical and efficient, particularly
but not exclusively when used for grouping together drugs and
medical products to be distributed within automated systems

used in hospital establishments.

In order to achieve the object indicated above, the subject
of the invention is an automated system and a method for the
delivery and distribution of articles in groups, as well as a
device and a method for grouping articles together, having

the characteristics indicated in the appended claims.

According to an advantageous characteristic of the invention,

the groups or bundles of articles grouped together are



used in hospital establishnments. In order to achieve the object indicated
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restraining means may be a thread or strip of plastics

material or other material which can be welded to form the
closed loop, or may be a notched band or other member

provided with similar closure means.

In a preferred embodiment, the automatic device comprises a
load-bearing structure for supporting the various members of
the machine, including guide means for providing the
restraining means with an obligatory path to be followed
during its application, comprising at least one fixed guide
member and one guide member which is movable relative to the
load-bearing structure, and feed means for supplying the
restraining means, the feed means being operable in a direct-
feed mode in order to urge the restraining means through the
guide means, and in a reverse-feed mode in order to return
the restraining means, and means for retaining the
restraining means. The guide means form a path for the

restraining means through the packages of products.

A particular advantage of this device is that the grouping-
together of the articles can be achieved by the insertion of
the restraining means through holes which already exist in
the packages or which may possibly be created automatically

when the articles are grouped together. There is thus no



restrai ning neans, the feed neans being operable in a direct- feed node in
order to urge the restraining neans through the guide neans, and in a
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retaining the restraining neans. The guide nmeans forma path for the
restrai ning neans through the packages of products. A particul ar advantage
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the following detailed description given with reference to
the appended drawings, provided purely by way of non-limiting

example, in which:

Figure 1 is a schematic view of an automatic system for the
withdrawal and delivery of articles provided with a device
and operating in accordance with a method according to the

present invention,

Figure 2 is a side elevational view of an embodiment of a
device for grouping articles together in accordance with the
present invention, arranged for the direct feed of the

restraining means,

Figure 3 is a schematic side elevational view of the device
of Figure 2, in which the outer shapes of the main members
are shown and in which the guide means are in a position for

locking the restraining means,

Figure 4 is a front elevational view of the device of Figure

2, shown partially in section and on an enlarged scale,

Figure 5 1s a section taken on the line V-V of Figure 2

through the fixed guide member, on an enlarged scale,



device for grouping articles together in accordance with the present

i nvention, arranged for the direct feed of the restraining neans, Figure 3
i s a schewati3o7&2Bile el evati onal view of the device of Fi @amraB@/oop2s whi ch

t he outer shapes of the main nenbers are shown and in which the guide
means are in a position for |ocking the restraining neans, Figure 4 is a
front el evational view of the device of 6Figure 2, shown partially in
section and on an enlarged scale, Figure 5 is a section taken on the line
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03/ 078283FPglteBO3L60826roft FivgaweoBf ks exbmpht eifewhef gapupiagpl e of the

groupi ng-_to her of articles hieved, by _a r-ding.to e

pr esent iE?%%E#Sﬁ,O iaﬁ%%c eﬁsaaﬁ%gg%%vp WFOF§%§%%S%§§%?ggh§ftéiSh%e 6,

Fi gure 8 pseaehtohhvehewonf a variant of the grouping of articles of
Figures 6 and 7, and Figures 9 and 10 are perspective views of two exanpl es
of the grouping-together of articles with restraining neans closed into a
| oop. Fi geiguteshons achenmstiréalvl pfaphaugesaptagsyst Eaghee Ehe wit hdr awal
and delivery or distribution of articles 1, conprising a store 2 in which
the articles 1 are stored in an orderly manner in accordance with a

predet er npngdrehysisah rapdtl ogewabrshr vakirar ber texagpbeping b@cati ons
identified by_three-dinensional coordinates x, y, z, so that they can be
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with collecting neans 4. An electronic processor 5 is progranmed to know

the location of the individual products 1 with reference to_the
coor di nat B§gRreg gnanfsl0 are perspective views of two examples of the

grouping-together of articles with restraining means closed

into a loop.

Figure 1 shows schematically an automatic system for the
withdrawal and delivery or distribution of articles 1,
comprising a store 2 in which the articles 1 are stored in an
orderly manner in accordance with a predetermined physical
and logical structure, for example, in locations identified
by three-dimensional coordinates x, y, z, so that they can be
identified and collected by a collection and delivery device
3 provided with collecting means 4. An electronic processor
5 is programmed to know the location of the individual
products 1 with reference to the coordinates x, y and is
connected or otherwise associated with the collecting device
3 in order to control it and address it selectively for the
collection of products forming part of orders G1, G2, G3
entered and stored in the processor 5 in known manner. The
collection and delivery device 3 outputs the products 1,
grouped together logically in sets 6a, 6b, 6c, corresponding
to the orders Gl, G2, G3. Systems of this type, which are
particularly suitable for the storage of packages of
individual doses of pharmaceutical products, are known, for
example, from the documents US-5468110, US-5880443 and US-
6217273 and will not therefore be discussed in further

detail. It may, however, be useful to mention that the



connected or otherw se associated with the collecting device 3 in order to
control it and address it selectively for the collection of products
form ng paoto3ofs2es ders GL, &, G3 entered and stored in tPha/1pswessor 5 in
known manner. The collection and delivery device 3 outputs the products 1,
grouped together logically in sets 6a, 6b, 6c, corresponding to the orders
Gl, &, &3. Systems of this type, mhlch7are particularly suitable for the
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The logical sets of products 6a, 6b, 6c are supplied in

succession to a grouping device 10 which, as will be
described further below, outputs packs, groups, or bundles
7a, 7b, 7c¢ of articles 1 physically connected to one another
by restraining means 8, and corresponding to the sets of
articles 6a, 6b, 6c input and to the orders Gl, G2, G3 stored
in the electronic processor 5. A corresponding
identification label 9, prepared beforehand and supplied as
an input to the grouping device 10, or generated on the spot,
for example, by means of a printer (not shown) operatively
connected to the electronic processor 5, may be associated
with each group or bundle 7a, 7b, 7c of articles, and

preferably restrained on the restraining means 8.

The restraining means 8 is preferably of elongate shape and
comprises, for example, a thread or strip which is connected
to each product of a single group by means of a glue, clips,
or other similar means. Figures 6 and 7 show a particular
embodiment in which the articles grouped together are
constituted by bags 101 each of which contains medical or
pharmaceutical products 102, 103, 104, 105. The bags 101 are
fixed, at least by a portion thereof, to one face 108a of the
strip 108 of fabric, paper, rubber, or other material, so as

to form a group of articles grouped together. The bags 101



identification |abel 9, prepared beforehand and supplied as an input to

t he grouping device 10, or generated on the spot, for exanple, by neans of
a printerwQron7&BHwWwn) operatively connected to the el ect PeRiIBO3OESSOr 5,
may be associated w th each group or bundle 7a, 7b, 7c of articles, and
preferably restrained on the restraining neans 8. The restraining neans 8
is preferably of elongate shape and comprises, for exanple, a thread or
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labels 110, each of which may give informative data specific

to each product 102, 103, 104, 105 and/or general data

relating to the order or instructions corresponding to the

grouping of the articles.

In a preferred embodiment, the thread or strip is inserted
through holes provided in the articles, before being closed
into a loop. In the embodiment of Figure 9, a notched band
111 of generally known type is used to group together and
restrain a set of bags 112, in each of which there is a hole
or opening 113 which can usefully also be used for suspending
the bags in the store 2 mentioned above with reference to

Figure 1.

In particular, as shown in Figure 10, the restraining means
may be a thread or strip 114 of plastics material or other

material suitable for being welded at the point 115 to form
the closed loop 116 which groups the bags 112 together. An
informative label 117, also provided with a hole or opening

118, may be associated with the group of bags 112.

With regard to this latter solution for the grouping-together
of articles and with reference now to Figure 2, a particular

embodiment of the device 10 for grouping together and



grouping of the articles. In a preferred enbodi nent, the thread or strip is
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10, the thBeHay 28 ﬁﬁ?lﬁéeﬁeBVa@éHcﬁﬁoﬁéﬁéyl5&5P9?r3ﬁ%ﬁmﬁﬁt§léHﬁHt?Ssuch as
strings ogrbands ef pBRhEL afF Whakrean beawekdedpef delexanpker example,

thermoplastic material.

A feed unit 24 is also mounted on the frame 12 in a position
such as to receive the thread 18 output from the reel 22.

The feed unit 24 comprises a motor 26, at least one drive
roller 28 for the thread 18, and a thrust roller 30, disposed
opposite the drive roller 28 and mounted, together with an
idle roller 32, on a pivoting arm 34. A linear actuator 36
mounted on the frame 12 by means of a support bracket 37, is
connected to the pivoting arm 34 by means of a rod 38
provided with a collar 40 which slides in a tubular body 42

So as to compress a spring 44.

A guide for the thread 18, generally indicated 46, is mounted
on the frame 12 at the output of the feed unit 24 and
comprises a fixed portion 48 and a movable portion 52 which
can be closed selectively onto the fixed portion 48 to form,
as a whole, a closed guide path. The guide 46 preferably has
an open ring-shaped cross-section (see Figure 5) in which a
channel 46a has an opening 46b facing towards the inside of
the guide path formed by the fixed and movable portions 48
and 52 of the guide 46.



thernoplastic material. A feed unit 24 is also nmounted on the frane 12 in a
position such as to receive the thread 18 output fromthe reel 22. The
feed uni tWwDA3OTIRF i ses a notor 26, at | east one drive rolPCenB@obzr t he
thread 18, and a thrust roller 30, disposed opposite the drive roller 28
and nounted, together with an idle roller 32, on a pivoting arm34. A
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whi ch a ascaﬁogpening 46b facing towards the inside of the

gui de path forned by the fixed and novabl e portions 48 and 52 of the guide
46. WD 03/078283 /1 B03/00926. 10 _A l.ead-in input bush 47 for the.thread
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guide 46 shown in Figure 2, is substantially parallel to the
fixed guide member 50 of the fixed guide portion 48 and is
extended by a connecting portion 56. The fixed guide member
50 has an end 58 by which it is connected to the connecting
portion 56 and in which a locating abutment 60 is formed for
the movable guide portion 52. The movable guide portion 52
has, at the end remote from the connecting portion 56, a
shaped portion 62 having the function of a jaw, the purpose
of which will become clearer from the following description.
An actuator unit 64 is mounted on the frame 12 in order to
move the movable guide portion 52 selectively and comprises,
in the non-limiting embodiment of Figure 2, a linear actuator
66 fixed to the frame 12 by means of a bracket 68 and an
articulated system 70 preferably comprising a ball joint 72

and a hinge 74 fixed to the movable guide portion 52.

The device 10 also comprises means 76 for cutting the thread
18, comprising a blade 78 fitted in the manner of a
guillotine, in a compartment 80 formed at the outlet of the
lead-in bush 47, transverse the feed axis of the thread 18,
and a linear actuator 82 fixed, for example, to the basé of
the frame 12 by means of a bracket 84, and connected to the

blade 78 by means of a ball joint 86.



gui de 46 shown in Figure 2, is substantially parallel to the fixed guide
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roller 28, preferably but in non-limting manner,
26 by means of a reduction unit 104, for example, an

epicyclic unit.

During the normal operation of the device 10, the thread 18
passes between the drive roller 28 and the thrust roller 30
whilst the idle roller 32 ensures that the thread coming from
the reel 22 is not subject to excessive curvature. The
thrust roller 30 has the function of keeping the thread 18
pressed against the drive roller 28 so that this roller can
selectively transmit to it a forward movement towards the
guide 46, in a direct-feed mode, or an opposite movement in a
reverse-feed mode in which the thread 18 is returned from the
guide 46. The actuator 82 ensures the necessary pressure
which is calibrated by the preloading of the spring 44. The
thread 18 at the output of the feed means 24 is received by
the lead-in bush 47 which supplies an input of the guide 46.
In the configuration described up to now, the device 10 is
arranged for performing a cycle for the grouping-together and
tying of articles, an example of which is given below but
which should not be considered as limiting of the
possibilities for the use of the device 10 or, more

generally, of the present invention.



has a peripheral groove 96 for guiding the thread 18 and is nounted on a
shaft 98 supported, for exanple, by two plain bearings 100 fixed to the
frane 12 woovomasher not shown. The shaft 98 is connect edPCa/1BéB200d26 Ve
shaft 102 of the notor 26 by neans of a reduction unit 104, for exanple,
an epicyclic unit. During the normal operation of the device 10, the
thread 18 passes between the drive rol12r 28 and the thrust roller 30
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initial step;tiRgaAOpabikagayi.de portion 52 is raised away fromthe fixed
gui de portion 50, by neanS of the actuator 66. |ndividual packages of

products, not shown, which are to be grouped together and restrained

relative k9 ;0R6,300LRGK REp,Pesid ifRRedrcAnd FaNRge Ydrddat the at
direct-feed mode by the drive means 26 so as to cause the
thread 18 to pass through the guide 46 until an overlap is
created between the free end 106 of the thread 18 and the
portion of thread 18 input into the guide 46. The movable
guide portion 54 is then raised again by the actuator 66 so
that, by virtue of its pivoting about the axis X-X, the
shaped portion 62 squeezes the free end 106 of the thread 18
against the block 88, holding it in a clamped position, as
shown in Figure 3. At this point, the feed means 24 are
operated in reverse-feed mode, in order to recover the thread
18 until the size of the closed loop which it forms through
the individual packages is reduced to a predetermined
dimensions. During this step, the thread 18 is free to leave
the guide 46, by virtue of the opening 46b provided in the
channel 46a (see Figure 5) so that the thread 18 can be
recovered and the individual packages of products can be

grouped together in a pack or bundle.

The body of the thread 18 and its free end 106, which are
superimposed, are then joined or welded together, for
example, by means of a heat-sealing rod which is moved
gelectively towards the region of intersection and
superimposition of the thread 18 and its end 106. The blade
78, operated by the actuator 82, then separates the loop of



| east one fixed gui de nenber 50 extends through respective slots, eyelets,
or the like, suitably provided therein. The novable guide portion 52 is
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t hrough the individual packages. In a subsequent step, the feed neans 24
are operated in direct-feed node by the drive neans 26 so as to cause the
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poi nt, the6teedlmwang 2heamestapem@ﬁe@acka@eeemgekkee@hmamed| n order to
recover the thread 18 until the size of the closed |loop which it forns
through the individual packages is reduced to a predeterm ned dinensions.
During thagcsieinot ke thiead ithlies1fr edventemons e iguitde the, haytw rtue
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free end 106, which are superinposed, are then joined or welded together,
for exanple, by neans of a heat-sealing rod which is noved selectively

towards thechedies eb Ia&&h%@cgia%1@ada§q@enald%mlatgemls)f\ratﬂ1enn:hr eae 18 and
its end 106. The bl ade 78, operated b% t he actuat.or t hen separates t he

| oop of WBEU3LE78883 SPEFRELBEGIET0 Y6 thy h@hrﬂ@é&@f@%ﬁﬂéﬁ S VieH
i ndi vi dualycpackages sf FQ@uile 1f §3tich may comprise a pin or other member

on which the products 1 of each logical set 6a, 6b, 6c making
up a specific order Gl, G2, G3 are suspended. The collecting
member 4 of the collection and delivery device 3 and/or the
guide 46 of the device 10 can be inclined selectively, so
that the fixed guide portion 48 can receive the individual
packages of products 1 by gravity. In the preferred
situation, in which the guide 46 is selectively inclinable,
an opposite inclination of the guide 46 to that used for the
collection of the individual package from the collection and
delivery device 3 enables the groups or bundles 7a, 7b, 7c¢ of
articles physically connected to one another to be released

and discharged automatically.

As mentioned above, the cycle for the grouping-together of
the articles 1 by means of the device 10 described above may
also comprise the insertion, in the group or bundle of
articles restrained by the thread 18, of a label, preferably
but in non-limiting manner, generated by printing means
connected to the electronic processor 5, and giving data
useful for the identification of the articles grouped
together and/or of their final destination of use within the

system for the distribution of the articles 1.



of the thread 18 wound on the reel 22. At the end of the cycle, the
actuator 92 renoves the block 88 fromthe guide 46, allow ng the

restrai nedopaoksages to be rel eased. According to a parti cRICanBg3/00926

advant ageous variant, the heat- sealing rod may al so i ncorporate the
separation function of the blade 78, or may act sinultaneously therewth.
According to another particul arly advanthgeous variant, the device 10 is
associ ate i e I ANe]r d_deliver i~ce f. Eigu 1 i.ch may
conpri se gagP%Q%?thggk ﬁ%%gg?pggnoah%%% ?ﬁgegﬁgﬁﬁcfgm 18%5%a§ﬁe|§§?%3| set
6a, 6b, 6themlehgilapod spestfiictopdennd fo&Rs 6 ambosigpsndedy Vhey

col | ecting. nber of the. coll L.Qn |i.v i d/ or the

gui de 46 %%dgﬁg 8%5ﬁcgef8e85n98egﬁ%§ iﬁ%ggggﬁgc %&élgﬁig%%rgﬁ%?’the fixed
gui de porwiibhod48 ctharebgetiepatrhéngndiromdtalk spapkagds the predects 1 by
gravity. lLn the.preferred situation, in which the guide 46 is selectively
inclinablé?veﬂﬁl Bposite inclination of the guide 46 to that used for the
col l ection of the individual package fromthe collection and delivery
device 3 enables the groups or bundles 7a, 7b, 7c of articles physically
connected to one another to be released and discharged automatically. As
nment i oned above, the cycle for the grouping-together of the articles 1 by
means of the device 10 described -above may also conprise the insertion, in
the group or bundle of articles restrained by the thread 18, of a |abel,
preferably but in non-limting manner, generated by printing neans
connected to the electronic processor 5, and giving data useful for the
identification of the articles grouped together and/or of their final
destination of use within the systemfor the distribution of the articles
1. WO 03/078283 PCT/1B03/00926 14



Naturally, the principle of the invention remaining the sane, the details
of construction and forns of enbodi nent nmay vary wdely with respect to

t hose deswpoiobem2snd il lustrated, w thout thereby departi mgTfiB@®ise scope
of the present invention. WO 03/078283 PCT/1B03/00926 15 CLAIMS 1. A
groupi ng device for grouping together articles provided wth holes or
openi ngs, characterized in that it conprYses: - a |load-bearing structure
(12), - means (50) for supporting thecpfitisgl es, - a feed unit (24) for
supplying the restraining neans (18),— -—gui de neans (46) for guiding the
restraining neans through the holes or openings in the articles, and -

j oi ni ng an f:ar. jQLAl .aj Ni J1Bans ) Qﬁ&ﬁgr i a
closed-lggﬁ %o%%?%ﬁ?%?ig%hgfgﬁgﬁﬁgg?ﬁé&é?%?égg% togé%%gfgf%? A gréﬁ%?ng
devi ce acwirtti hgles Oraiopehingsar atisarictedized timatthdte iguichpaprEases | 46)
conprise at |east tw guide portions (50, 52) novable relative to one
another, at least a first portion (50) of the two guide portions (50, 52)
conpri si ng théomdabsafrings wpoctiung tHAe)articles. 3. A groupi ng device
according to Caim1l1 or Claim2, characterized in that the second portion
(52) of the two guide portions (50, 52) conprises a shaped portion (62)
whi ch coeperahes (5@l)e oy eluppeirth noettdieniang indages, (88) in order to clanp
a portion of the restraining neans (18). 4. A grouping device according to
any one of Clains 1 to 3, <characterized in that the feed unit (24) for the
restraini nga meads unld) (Canprricsesuedd inepnrheMresdt eamihey operat ed.8) ,
selectively in a direct-feed node in order to urge the

- guide means (46) for guiding the restraining means through

the holes or openings in the articles, and

- joining means (76) for joining the restraining means (18)
together in a closed-loop configuration grouping the articles

together.

2. A grouping device according to Claim 1, characterized in
that the guide means (46) comprise at least two guide
portions (50, 52) movable relative to one another, at least a
first portion (50) of the two guide portions (50, 52)

comprising the means for supporting the articles.

3. A grouping device according to Claim 1 or Claim 2,
characterized in that the second portion (52) of the two
guide portions (50, 52) comprises a shaped portion (62) which
cooperates selectively with retaining means (88) in order to

clamp a portion of the restraining means (18).

4. A grouping device according to any one of Claims 1 to 3,
characterized in that the feed unit (24) for the restraining
means (18) comprises feed means which can be operated
selectively in a direct-feed mode in order to urge the

restraining means (18) through the guide means (46), and in a



restraining neans (18) through the guide neans (46), and in a WD 03/078283
PCT/ 1 B03/ 00926 16 reverse-feed node, in order to return the restraining
means ( 1P w7428 opposite direction. 5. A device accor diPe@/IB@s/@n36 one of
Clainms 1 to 4, characterized in that the restraining neans (18) conprise a
thread of material that can be wel ded, the guide neans conprising a
portion in which the restraining neans 188) intersect and are

super | Posed;Lhe cLohnhigaTeansoLAl) be) B cudspased ot Ll Leakan-l the

i ntersection porti I'sing a wel |ng rod which can nmoved
selectrveKys)tmmatds bpposeSErdumengleans (18) in order to weld themin a
cl osed-1 oop configuration. 6. A nethod of grouping articles together by
nmeans of a device according to any one of Claims 1 to 5, characterized in
that it cenphi gesitheastepdinf: to apgr ahiengft kdafieed lumiot 4(,24) in order to

guide the  restraining nea 18) al ong_the.qui de (46 through
openi ngs FBAREE Fﬁl?ﬁg éPt?%Fg gﬁﬁtFFS I@&Hﬁ%@h@%@ﬁgnqﬁs Féa q S i which
the restrahpend BEanatéi8plackaat chaabe w@&ﬁhﬁalh%esgmﬁﬁenmeaed and define
a closed | oop, ,and - erating,the_ j.0 nrﬁ% neans %@rn order join

t oget her ©PH, r%ﬁbﬁgiﬁpBQEHlBBrﬂpoW 1 FESLFE] HEARS ( in a

cl osed-| ogpre@BELguURAl] afe BLPUREABOLRE, archlecljebantmgemams (76) Abestnlgod
according to Claim 6, characterized in that it further COHDrI%QS t he steps

of . - at PesBPSEdr LPafhe FEFLPRi REnghEndTTELERSA Ry PREAAS™ 28 by means

of the Coeeﬁﬁaétlls@ﬂ of, gbiheast renewhBablandWedaoviear tsleqac(tazr)slgrnd
retaini ng neans g when the supply unit (24) is operated in

rever se- fé@Haﬁééeth@[ﬁééF@?8?8§9P@?PP§0éﬁ@@92@ order %o weld them in a

closed-loop configuration.

6. A method of grouping articles together by means of a
device according to any one of Claims 1 to 5, characterized

in that it comprises the steps of:

- operating the feed unit (24) in oxrder to guide the
restraining means (18) along the guide means (46) and through
openings formed in the articles until a configuration is
reached in which the restraining means (18) are at least

partially superimposed and define a closed loop, and

- operating the joining means (76) in order to join together
the superimposed portions of the restraining means (18) in a

closed-loop configuration, grouping the articles together.

7. A method according to Claim 6, characterized in that it

further comprises the steps of:

- at least partially restraining the restraining means (18),
by means of the cooperation of at least one movable guide
portion (52) and retaining means (88), when the supply unit

(24) 1s operated in a reverse-feed mode,



17 - operating the supply unit (24) in a reverse-feed node in order to
return the restraining neans (18) until the dinensions of the

subst ant iablog/ozd28s5ed path reach a predeterm ned di mensi oRCTAB@I®PB | Ng
means (76) for joining and severing the restraining neans (18) in order to
join the restraining neans (18) together to formthe closed |Ioop and to
separate the portion of the restraininy neans (18) which constitutes the

cl osed | oop froma_repninin ortj he_res L.0i.ng n 81), -
extracting ?R@rgk%P@I seg§8g523 nggtﬁéés(ig,g7%%@ g gf;%%? ﬁﬁggdééice
(10). 8. Artrerhod aetardi npet eeEtabdmbngcharnast diBzednicnlt hat t he device

(10) is inclined selectjvel t the.begi nnin f t roupi_ng operations
in order GWePﬁéogﬁpﬁgr%hﬁe§H§35?ngﬁgi §e€h8§eaopﬁg§efgécﬁh8 articles (6a,
6b, 6c) |pgkaatkymgnedpadmehegenher, and is selectively inclined in the

opposite direction upon conpletion of the grouping operations in order to
rel ease and deliver the pack, group or bundle (7a, 7b, 7c) of articles

grouped togepBest gt Reah8si7a) NEBg ABAASNGL8hd sbByeghay the 9. An
automat ed systemfor the delivery and distrihution of articles in groups,
conpri si n§eSErainiBgeme2Nsof 18) t 1B 8EIEY) to- IReAnSPE3FerGFatRe "ol FELE on

and d?'ivgﬁﬁ)oﬁo?éﬁhékeﬁoffeﬁh the stiesed(2bopahéd- teoBkpalrafeansie( 5)
associated wth the collection and dellveré nmeans %3) for controlling the
&

sel ecti vePesFiest PEntine DSFO¥B2BINECTERBE3/(86928D1E8 GPREFHELES 1P from
the storeqf@heandobpetoRUEPYENESnEBESportion of the restraining means

(81),

- extracting the articles grouped together (7a, 7b, 7c¢) from

the device (10).

8. A method according to Claim 6, characterized in that the
device (10) is inclined selectively at the beginning of the
grouping operations in order for the support means of the
device to receive the articles (6a, 6b, 6c) logically grouped
together, and is selectively inclined in the opposite
direction upon completion of the grouping operations in order
to release and deliver the pack, group or bundle (7a, 7b, 7c)
of articles grouped together by the restraining means (18),

by gravity.

9. An automated system for the delivery and distribution of

articles in groups, comprising:
- a store (2) of articles (1),

- means (3) for the collection and delivery of articles from

the store (2), and

- control means (5) associated with the collection and

delivery means (3) for controlling the selective collection



(6a, 6b, 6¢€) of articles logically grouped together, characterized in that
it also conprises a grouping device (10) which receives at its input the
sets (6a,wblm3odey3 of articles |ogically grouped together PamdB@Aioprst S
correspondi ng packs, groups or bundles (7a, 7b, 7c) of articles physically
connected to one another by restraining nmeans (8). 10. An automated system
according to Jaim9, characterized in!'8hat the control means (5)

Foget hor PgfebPycEn e netont STTEAT0gS, (8 “heh ohys SuEy ooanested in

the corredpendehg patksf grodpdesr logridieddy( Bacubed Fopeitiieraccor dance with
correspondi ng orders or instructions (Gl, &, G3) entered and/or stored in
the el ectronic processor neans (5) . 11. An automated system according to

Cl ai m 10, chhasactelizzddini Rhbhatiti &leonponpes sesars groupgee Caviing | abel s

(9) identifying.the orders or _instruction G, . &,,,33),.th r in

devi ce (16}0¥s¥g&thFﬁ§eﬂﬁgsl35eﬂ S(@Ppﬁgt%h%agﬁtscépﬁélgghd%ﬁagégggp gf
aLticIes QZaéciés Iﬁgic&%lyA@r@M@@ﬂﬁt@@e&%&te@mﬁmcmw@hmg oo rCleaipond, ing
characteri ze in that the_ restraining ans (.8) _conpr.i se an.el an e
menber  (B8CXE08IT YRS ?f4?9n%§?SAR7§utg tgﬁ)s?§t§g$é6§6?ﬁ'ﬁas t]'éﬁmlz,
char act er tgadectBdt hat ohbe aabengat eymeaberaih8ngl kkankl4)can be cl osed

into a loop (116) in order to group together articles provided with holes
or openings (113, 118). 14. A nethod for the delivery and distribution of

articles hp, AHOHRSomEEERS is?s"&@:mt hecorensiOfto =03 678283 rRCHEhBR/00926

19 - identif ing articles ( which are to fulfil at |east, one order or
bpt ghe egpprol means (5) comprises electronic processor

i nstructi &A
means, the articles (1) being grouped together logically in
the sets (6a, 6b, 6c) and physically connected in the
corresponding packs, groups or bundles (7a, 7b, 7c¢) in
accordance with corresponding orders or instructions (G1l, G2,
G3) entered and/or stored in the electronic processor means

(5).

11. An automated system according to Claim 10, characterized
in that it comprises means for generating labels (9)
identifying the orders or instructions (G1, G2, G3), the
grouping device (10) associating the labels (9) with each

corresponding group of articles (7a, 7b, 7c).

12. An automated system according to Claim 9, characterized
in that the restraining means (8) comprise an elongate member

(18, 108, 111, 114).

13. An automated system according to Claim 12, characterized
in that the elongate member (18, 111, 114) can be closed into
a loop (116) in order to group together articles provided

with holes or openings (113, 118).

14. A method for the delivery and distribution of articles in

groups, comprising the steps of:



- collecting the articles identified froma store (2), and - delivering
the articles collected, logically grouped together in at |east one set
(6a, 6b, wo)3pm28esponding to the at | east one order or POSUBWIWPBN (G,
&, &B), characterized in that it further conprises the steps of: -
collecting the articles delivered and logically grouped together in the at
| east one set (6a, 6b, 6¢), - connectinﬂgeach article (1) of the set to a
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(7a, 7b, 7c es corresponding to e at [east one set (6a, 6b

6¢c) and tortlbe ar lieastucnéoor déi,of2i,n€Bhuction (Gl, &, &@), and -
delivering the at |east one pack, group or bundle (7a, 7b, 7c) of

articles, grouped together. 15. A nethod according to Caim 14,
characteri-zedliacthat the huttbéescdadpnti€sethérsimep stoassdei)at iomgl at

| east one informative label (9) with the at |east one pack, group or
bundle (7a, 7b, 7c) of articles grouped together. 16. A nethod according to
G ai m 15, -chalavtetihgedhenathaklele counfe@rc@at,i ledhiabal v Yrduperest rai ned on

t he restralnln nmeans definin he at ast. one pack rQ bundl
(7. oo Ceps et ar L Rbupaa Bogedhar 5. bci"CdtEtipcHilng Yo Pund e

the at least one order or instruction (Gl, G2, G3),
characterized in that it further comprises the steps of:

- collecting the articles delivered and logically grouped

together in the at least one set (6a, 6b, 6c),

- connecting each article (1) of the set to a restraining
means (8) in order to form at least one pack, group or bundle
(7a, 7b, 7c¢) of articles corresponding to the at least one
set (6a, 6b, 6c) and to the at least one order or instruction

(@1, @2, @G3), and

- delivering the at least one pack, group or bundle (7a, 7b,

7¢) of articles, grouped together.

15. A method according to Claim 14, characterized in that it
further comprises the step of associating at least one
informative label (9) with the at least one pack, group or

bundle (7a, 7b, 7¢) of articles grouped together.

16. A method according to Claim 15, characterized in that the
informative label (9) is restrained on the restraining means
(8) defining the at least one pack, group or bundle (7a, 7b,

7¢) of articles grouped together.



