Appar atus and process for packaging containers of liquid products into
bundl es RE§GRRBAGR S Background of the invention pCTAB2R6 65864
invention refers to an apparatus and a process for packagi hg contai ners of
liquid products, in particular groups of bottles containing water or other
beverages, into bundles. 10 Prior art It is known to package groups
of containers for liquid products into bundles that are easy for a single
per son t o Aprsysnld .arfdpmxargs o tpackping cebtdineosmen Ldguaid
supernmarkets to sell bundles forned with six 15 bottles of water or soft
drinks; generally, bottles pobdurtsbandbebuaddesade from pol yet hyl ene
terephthal ate PET, and nore rarely they are nade from gl ass. The packagi ng
of bundl es of PET bottles is nornmally carried out by nmeans of automated
appar atuses that take 20 care of grouping the bottles and w apping the
groups thus formed with a fil m oPERER ??%PNnking plastic material,

Typical Iy, lop density pol eyl gne LOPE. Such afiim s

The present invention refers to an apparatus and a
process for packaging containers of liquid products, in
particular groups of bottles containing water or other
beverages, into bundles.

10 Prior art

It is known to package groups of containers for
liquid products into bundles that are easy for a single
person to transport. For example, it 1is particularly
common for supermarkets to sell bundles formed with six

15 bottles of water or soft drinks; generélly, bottles sold
in bundles are made from polyethylene terephthalate PET,
and more rarely they are made from glass.

The packaging of bundles of PET bottles is normally
carried out by means of automated apparatuses that take

20 care of grouping the bottles and wrapping the groups thus
formed with a film of heat-shrinking plastic material,
typically low-density polyethylene LDPE. Such a film is
wrapped around the group of bottles to be packaged, so as
to at least partially overlap the opposite edges of the

25 film. The overlapping edges are thermowelded in a special

thermowelding station of the packaging apparatus; a joint



wrapped around the group of bottles to be packaged, so as to at |east
partially overlap the opposite edges of the 25 film The overl appi ng edges
are ther woeboad4isn a speci al thernowel ding station of therpaakagosy
apparatus; a joint WO 2011/024050PCT/|B2010/002062 is thus created that
gives the filma configuration like a substantially annular band, inside
which the bottles are collected. In a subsequent step of the packagi ng

process,, thﬁ?1 Loup.9f ROt Les w.apRed i 1he; appHkagudabapd 0fike
K] g frrm

heat - shr I'S transferred to a heating station of the packaging

appar at us ingi.de wWhi-ah t he tenper akute of nghee aivhiics stiéi pbently hi gh
(180C -%§98g§ to cause}ﬁhe filmto shrink. Cenerally, the heating stgtion
is a tunngl tyge dardcernlOln i paiiing sskeat i off tiftes f phmkelydingks ont o
the group of bottles, trapping it; in practice, the annular band defined by
the fil mrowds, overe t §eoopt sifdebof tihe, gratmesedotnl eghe pPEESFILAE t hem

agai nst one another and formng a bundle. 15In _general, the bundl es can
conpri sebian®, ofoheatsiskrioftihgs fidimg. .19 taraanfapped chei 8n PAMLZED9A001512,

the priority of
station of the packaging apparatus inside which the
temperature of the air is sufficiently high (180°Cc -
190°C) to cause the film to shrink. Generally, the
heating station is a tunnel type furnace.

10 In the heating station the film shrinks onto the
group of bottles, trapping it; in practice, the annular
band defined by the film moulds over the outside of the
grouped bottles, pressing them against one another and
forming a bundle.

15 In general, the bundles can comprise two, four, six
bottles, etc..

Italian application ITMI2009A001512, the priority of
which is claimed, describes a process for packaging
containers for 1liquids in which the wrapping of the

20 groups of”cpntainers is carried .out cold, i.e. without
heating devices, using a film of non-heat shrinking low
density extensible linear polyethylene. The film 1is
wrapped in many layers over the relative group of
containers; the different layers of film stick to one

75 another creating a sufficiently rigid wrapping for the

formation of the bundle. The Dbundles formed with the



which is clained, describes a process for packaging containers for |iqui
in which the wapping of the 20 groups of cont aigne?s Is carried out cgrdds
i .e. w thwotohertisng devices, using a filmof non-heat ebmiBkiiong2ew ’
density extensible linear polyethylene. The filmis wapped in many |ayers
over the relative group of containers; the different layers of filmstick
to one 25 another creating a sufficiently rigid wapping for the formation

of the_ bundl e... The bundl es_f or | 201 0 /
oxt ensi BFE SRR Ve HT | BIEF Rergh i (T S p et &t ha urh 66 for med i th
heat - shri nk n%f!tlor’g v&thﬂ

|

glieary advant agesing teLms, ofwife temssportation
of Iarg(? ti"€s 01" cont ai ners and t he di(ﬁs]posal of v'ghe fil mSpafter t he

o Rl PR e et i fobeuacsau natrelating Lo the
gquantities of containers and the disposal of the film
5 after the bundle is opened. It is also clear that there
is a saving relating to the lower amount of material used
tb make the film.
US patent n. 4,524,568 describes an apparatus for
packaging pallets provided with a single wrapping station
10 of a film of low density linear polyethylene. The film is
subjected to a pre-tensioning step before the relative
wrapping. The pallets to be packaged are fed to the
wrapping station through a single conveyor belt. The
wrapping direction of the film around the pallet is
15 circumferential with respect to the direction of forward
movement of the pallets themselves. The packaged pallets,
i.e. wrapped in the film, are discharged from the
wrapping station by means of a single conveyor belt.
US\patent application n. 2003/0024213 describes an
20 apparatus for packaging groups of bottleé in bundles.
With an extensible film an annular (or tubular) band is
formed that is subsequently radially stretched in a
preforming station to allow the insertion inside it of a
group of containers to be packaged. The subsequent
95 release of the annular band causes its elastic return

onto the group of containers and the consequent formation



US patent n. 4,524,568 describes an apparatus for packaging pallets
provided with a single wapping station 10 of a filmof |ow density |inear
pol yet hy | WRSMIHRLSPT| m i s subjected to a pre-tensioni ngPSTARUREPBIL t he
relati ve wapping. The pallets to be packaged are fed to the w apping
station through a single conveyor belt. The wapping direction of the film
around the pallet is 15 circunferential with respect to the direction of
forward mwenentcofpdde waldets thensstvess Theppagkansgepaklet sedi . €.
wrapped in the film are discharged fromthe wapping station by neans of a
singl e canweyes pedtordShpadentiapptheatyonansi2§03/ 662342¢3rdesttibes an 20
apparatus for packagi ng groups of bottles in bundles. Wth an extensible
filman arl eackegetubmimai)edand .ies fohaedidchats | ofsubsEgusnt hygldadi al |y
stretched in a preformng station to allow the insertion inside it of a
group of woyetdisersnt phbefpankaged dRrehsuissstubmn 26heepsasersinghe
annul ar band causes its elastic return onto the group of containers and the
conseueritFlokemthvrineais thle Tovpagte bepyeyoTheehbtt|l es to be packaged are
fed to the preform ng station through a single_conveyor belt. The packaged
bundl es, i.e. &Rt oBP5SBE BaLes el Pl g EPHER 43¢ t #RSFT TS af
di scharged fromthe_preforming 5 station by hea of si ngl e_conveyor
bel t . aPPRER T e?l?cgﬁ)%f'%a??gﬁif)% 3 116@2@;6ﬁesgplebggpgﬁagblﬁar at us
for packaging bottles in . bundles. Th i.Ses-a ti.gn for
wr appi ng glr%%%saofStbaoqtqnes%%rt ﬁqrgaﬁ%g%%reﬁésﬁ%l é(%glg r“?] (gf cgﬁ%g)%grg belt for
feeding t 0, pr o] of _b i in t JEYale]l station
and & coriSyor Bel FFor A scharerng the udl eo st Bort I es Garns ut from
the wpapphAge StALd OnyrFles WAPPiE Widecidamof ithe fidha ageupdihhe bottles
is circunferential wth respect to the direction of forward 15 novenent of
t he groups:of i Hot bhas a( Withe pd ways1 t efdirn ddeddial)ng Athéheuwsappi ng  ~
station, the bottles are supported vertically against falling by speci al
| i near gubfleodthdie engagdect heuneckroh ttiee bottdgsitdhengelties: .andhehat al | ow
the finished bundle to slide forwards, towards 20 the di schargi ng conveyor.
wrapping direction of the £film around the bottles 1is

circumferential with respect to the direction of forward
15 movement of the groups of bottles (which always remain

vertical). At the wrapping station, the bottles are

supported vertically against falling by special linear

guides that engage the neck of the bottles themselves and

that allow the finished bundle to slide forwards, towards
20 the discharging conveyor.

It is clear from the previous description that the
use of the extensible film instead of the heat-shrinking
film allows the packaging apparatus to be simplified, no
longer needing the thermowelding station and the heating

25 station.

Despite the simplification introduced, there 1is



It is clear fromthe previous description that the use of the extensible
filminstead of the heat-shrinking filmallows the packagin ap aratus to
be si npl iwpezﬂl,lmr%osponger needi ng the thernmowel di ng st at ipgﬁ/lg?‘?d ﬁ%@%eati ng
25 station. Despite the sinplification introduced, there is still a
substanti al drawback. The possible shut down of the wapping or preformng
station causes the interruption of the packagi ng process of the products.
On the otder thandsubBergtisla Jeetaldk I efesi pskhelpackag ngovn apparatus to
obtain the maxi mum productivity, mnimsing the occurrence of shut downs.
Summary afhd he wiaemneon or pddopuipepse ofathenpr eseasesnvenheon is
therefore to provide an apparatus for packagi ng containers for liquids 10
i n bundl eéstcherypaductiithye gfactdcing socnexéss sed e hpregpets.t on
conventi onal apparat uses. In a first aspect thereof, the invention

t her ef or & leomddrer andppdirenasis or peekagp ngedopiannehs PREKRPEDBds in
bundl es according to claim21. 15In particular, the invention concerns an
appar at USHRFT ATk agP ngPEdRE ather PG o QU BLindl eS1NEBRBATEI ng:  at
| east one pair of stations. faor vvraﬂogi ng groups of containers in bundles,

each st atitth SFFHHITCorMpr i Sty 9oV

Summary of the invention

b

The purpose of the present invention is therefore to
provide an apparatus for packaging containers for liquids

10 in bundles the productivity of which 1s maximised with
respect to conventional apparatuses.

In a first aspect thereof, the invention therefore
concerns an apparatus for packaging containers for
liquids in bundles according to claim 1.

15 In particular, the invention concerns an apparatus
for packaging containers for 1ligquids in bundlés,
comprising:

- at least one pair of stations_for wrapping groups of
containers in bundles, each station in turn comprising

20 means for wrapping an extensible film around a group of
containers and manipulating means for feeding and
discharging said groups of containers to/from the
wrapping station;

- at least one line for feeding the containers to be
- 25 packaged;

- at least one 1line for discharging the containers



20 means for wapping an extensible filmaround a group of containers and
mani pul at | ns for feeding and discharging said gro i ners
to/fron1ﬂk§%aﬁ§%ﬂﬁﬂg station; at | east one line fg?§@§%5@ﬁ%h€%e
containers to be 25 packaged; at |east one line for discharging the
containers packaged in bundles; in which there is one feeding line and it
is internediate with respect to the wapping stations of each pair of

wr appi ng sdakagas andbiindibseh there are at |east two 5 discharge |ines,
each of which is opposite said feeding line with respect to the

corr esponth nghiclapphagest at bop deedvhgelvaesandt her ési dnarendiddehar ge | i ne
and it is internediate with respect to the wapping stations of each pair
of wrappiwngtist aEispestantoi rkhehi ehaphene stetdtonk) dEastdwopd eediofg | i nes,
each of which is opposite said discharge line with respect to the

cor r espon@f AP W ApFiteF ising i epd  1n  whighafhsgeousry, athel¢agoutwef t he
apparatus _foresees at | east one pair_of wapping stations, and preferably
15 many patPela¥er dxamsie 93kt thr¥Bichods, @resitmdspéddiirgiand

di sch | , t tend t o be abl : [
St ati ong BHIOAEE T (FOURT: Wb 06 P FOGRHIP LS T SCRELEE FEAGSCRr e

shared. This %Jl%req_%t erd sti Ehé@kéesls' ty é)SSdIibS|c a:tr(r)genoi%‘}tlgt errupt, t he 20

packagi ng ptocess i'mthe case 1 n whi %ha wrapping s Fon 'Shuts ddwn, for
coor e, U A L BT LPIR 00, S48 REsopentl b A perEt e oo
each pair of wrapping stations and in which there are at
10  least two feeding lines, each of which is opposite said
discharge line with respect to the corresponding wrapping
station.
Advantageously, the layout of the apparatus foresees
at least one pair of wrapping stations, and preferably
15 many pairs, for example two} three, four, etc., and
feeding and discharge lines that extend so as to be able
to serve many wrapping stations at once. In other words
the feeding and discharge lines are shared. This
characteristic makes it possible to not interrupt the
20 packaging process in the caée in which a wrapping s£ation
shuts down, for example due to a failure. The remaining
stations continue to operate, fed by the feeding line, or
by the feeding lines. .

. By the term layout we mean the arrangement of the

25 different components or modules of the apparatus and of

the relative 1lines for feeding the containers and



By the termlayout we nmean the arrangenment of the 25 different conponents

or nodul es of the apparatus and of the relative lines for feediqg t he
cont ai ner‘goéﬂﬂ/ozﬁqsgchargi ng the bundl es. In generEF,T/IFH)éO/? 4% ng

| ines extend substantially at the sanme height with respect to said
di scharge lines or else at different heights. Preferably, the discharge 5
lines are raised, i.e. at a greater height, with respect to the feeding

l'ine(s). dischatdigeneidlpbue@cdsfeeding Iine and each discharge line is a
single track or, alternatively, each line is split into many tracks, in

each of which Irheggheups, ofthk0) feadthgensheet tdasec@dnsubg@antially
Preferably, each feeding |line and discharge line conprises at |east one
conveyor el the osamksédeimt convieyoespetts tion sseird ediandaogei dipasal lel. In
practice, each conveyor belt is configured as a track for the 15 groups of
cont ai nersr i alapvereriiiiawenis belahby. f Pomisrabdyappihy dischemnge
Preferably each wapping station conprises a gripping group of a group of
cont aiPnerk5iR%s REPatRAGRE, i A -Bundites AR Pt at Whéhnﬁ%ﬁ@e@gnpri se:
20 - a first nmechanical arm npveable between a first position for picking
up the griduptit itHihets?%fdm a feeding line and a second position for

delivering the, group of,contalpers 8.t 90LPPLAY Lo 808 harge
line is a single track or, alternatively, each line is
split into many tracks, in each of which the groups of

10 containers/bottles can move.

Preferably, each feeding line and discharge line
comprises at least one conveyor belt, or else many
conveyor belts in series and/or in parallel. In practice,
each conveyor belt 1s configured as a track for the

15 groups of containers in movement towards or away from the
wrapping station.

Preferably each wrapping station comprises a
gripping group of a group of)containers to be packaged in
bundles and the manipulating means comprise:

20 - a first mechanical arm, moveable between a first
position for picking up the group of containers from a
feeding line and a second position for delivering the
group of containers to the gripping group, and |
-~ a second mechanical arm moveable between a first

25 position for picking up the bundle of containers from the

gripping group and a second position for releasing the



a second mechani cal arm noveabl e between a first 25 position for picking up

t he bundl af iners fromthe gripping group and a ifion for
rel easi ng 9?‘?811%% ﬁl e of containers onto a discharge |I§§%}}EQ)1B)/8 20&

Preferably, the gripping group conprises at |east two U shaped jaws, able
to nove one against the other along a longitudinal axis to laterally clanp
a group of 5 containers and hold themin vertical position w thout engagi ng

the respesthiee UpPeEoROE1hOPsaBALbhE LHOWBhaRgEL 19Ae . The gripping group
| aterally presses the group of containers, for exanple six bottles, |eaving

t he upper portppatfeidier ¢, t htenegkiphbihbe deilIgl esomblrhiskhe ael attage 10 cap
is located, and the | ower portion, where the bottomof the bottles is
| ocat ed, fceoplUetsélapekr epawd n bhile way, rolve gongpiangigsauptimakeshietr possi bl e
to package bottles with a strip of filmwapped around the sides of all of
the bott|@boandaarlomyd tulé nedl atiive bppértemdllowerla® por gikons. oAs will be
descri bed, the side portions of the two jaws remain tenporari l ¥]1 wr apped
t oget Rer WWRRAIRRTBotIeshBefloridieme igr i PRFA§CEt ol it openadt unti |
the two jaws are separated to free the bundle. Preferably, the rreans for
wr appi ng ?%%agjr‘ilgn a‘?}b%ndfeﬁ?efq'?é“@? OUPRSTE c MR s Aehprite gover
reel -carr roug sui table for hori zg %all sup I’tl%% t{}or exanpl e
cantil ev PeofgrtllPéglfniq nEIHe ré Fr@ P’ylpgrgesg? p-1'Ss &Pt o rotate
around the.l S %2 |p| rou |l t rip of
filmto b(gf u(ga%ﬁ%\%gégg Jésce:g%% 8a oveB %L g |f)r2L é&ég‘ﬁy?\ﬁtehg%p%tr
reel - CarrgbfglgﬁquhQQQthﬁeﬁeck of the bottles with the relative
10 cap is located, and the lower portion, where the bottom
of the bottles is located, completely free. In this way,
the gripping group makes it possible to package bottles
with a strip of film wrapped around the sides of all of
the bottles and around the relative upper and lower
15 portions. As will be described, the side portions of the
two jaws remain temporarily wrapped together with the
bottles before the gripping group is opened, i.e; until
the two jaws are separated to free the bundle.
Preferably, the means for wrapping the film around
20 the group of containers comprise a reel-carrying group
suitable for horizontally supporting, for example canti-
levered, a reel of the film. The reel-carrying group is
able to rotate around the longitudinal axis of the
gripping group to allow the strip of film to be unwound

25 as described above.

More preferably, the reel-carrying group comprises:



a bracket or other support elenent of the shaft of a reel of the filn1and
an |nternalhé t oot hed wheel, nmounted so as to be able to rotate

on
speci al VBRIV RABO, ot ati on axis of which 5 coincides MFFWHFﬂgmwgﬂﬁﬁtudlnal
axi s of the gripping group. The bracket is integral with, or fixed to, the

internally toothed wheel. Preferably, the apparatus al so conprises‘
actuator neans of the reel-carrying group. Such actuator neans in 10 turn

conprise anzehgcldis ot ohtABE anppdher nal diedvobhedneheslard i bted onto the
shaft of the electric notor and in direct engagenent with the internally .

t oot hed whegl .cfhenheofathoan@f the drive shaft therefore causes the
rotation of the internally toothed wheel with respect to the 15 rel ative
support ffaam dndercendgguenithnsd causes, t heunatdt ison of tdebeeeblearryi ng
bracket around the |ongitudinal axis. Preferably, the apparatus

al so conptd sestatsupport sgpecup loff ddwe cortai netstion agdisi of wbithe
gripping group 20 described above. The support group in turn conprises: a
hori zént agopraides orwititay thebl doreikbdénpdr arkef tof t Hdd oAgibrdPgal axis
of the gripping oup between a fjrst retracted position, at which the

pl ate doe%r‘?l‘éﬁ’ s%&ﬁorl@r%%’éebr d8p rtesmhi Haitd, o ArXes erfled tBS

position,, ] ate supports from bel ow at | east sone of the
container%gE? iﬂy EO? %eérV%%gﬁg group, and - actuator means of the
S o e L o P e et
bottles rﬁégﬁsogft@%euQ%%ﬁ—carrylng group. Such actuator means in
10 turn comprise an electric motor and an externally toothed
wheel, fitted onto the shaft of the electric motor and in
direct engagement with the internally toothed wheel. The
rotation of the drive shaft therefore causes the rotation
of the internally toothed wheel with respect to the
15 relative support frame and, consequently, causes the
rotation of the reei—carrying bracket around the
longitudinal axis.
Preferably, the apparatus also comprises a support
group of the containers in addition to the gripping group
20 described above. The support group in turn comprises:
- a horizontal plate, or tray, able to move parallel to
the longitudinal axis of the gripping group between a
first retracted position, at which the plate does not
support the group of containers, and an extended

25 position, at which the plate supports from below at least

some of the containers clamped in the gripping group, and



5 surface of the plate). Alternatively, between the support plate and the
bottles there can still be a small gap if the bottles are effective

I
supporte&wgﬁggﬂﬁyﬁ8ne of the mechanical arms; in this citFCUREHYAEGES? ¥he

support plate prevents the possible vertical falling of the bottles in 10
the case in which the nechanical armis not totally effective. The
support group has the function of supporting the containers of the group

fed to the yceppthg méahkoprwhee bhgpBktppiLAgegroup is not operative, i.e.
when the 15 relative jaws are not yet clanped on the group of containers to

be wapped w thréherdhly oahel s2twhen t bappawsedr ebgepaiat edppbaral | ow t he
di scharge of the bundle fornmed. In practice, the containers rest on the

pl at e of phetsuppdaut ldiyoupomdenntbeycare oot wiaherdld ypsapporitted120 by t he
jaws of the gripping group and when they are not held by one of the
mechani caltlae mpottom oPr ebaeabdy, thihe apparest useakso wonphé seprapi ncer
group intended to lock a portion of the strip of filmat the group of
contaﬁher%uéf%ﬁ%e@fbEh%eEEaFﬁé-jéﬁ%eéﬂth§eiﬁr9Pﬁ§Wﬁﬁ@ §PSuSUPPRE i ncer
group conprises: - a_jaw, able to nove in abuhnent agai nst _the plate of
the support®gf odBdt 6PFo T HE T i P BRI PFePEAt li °F rdnt8EH Ui AGP dnd -
actuat or nean the jaw suyitahle for thrusting jt ai nst the plate of

t he suppo??eg$8g%}eﬁh§ eté?ﬁ%ﬁﬁ%ﬁe%¥i%?ﬁﬁ?éﬁﬁéﬁ%J%??@% 8RFefRded Sosi ti on

Pref of abl Yechfie, ARPALANS ALSQEAMLL SEg A, BLEeDL! SoEtt g the TiTm

noveabl e paralle e’'long I nal” axis o Fipprt p, near to
the | overy peyliel etngf obiae:puRdhe.ld Jar liom, The e4blbag:idselierent has

the function of separating the strip of filminto two edges. e edge

stickm tochbe Lundl enf opAedni Nchde M ARRING 1St 8khoN; st hod ereicailng edge
remai ns | ocked by the pincer group and constitutes the starting point of a
new bundl effective.
The support group has the function of supporting the
containers of the group fed to the wrapping station when
the gripping group 1s not operative, i.e; when the
15 relative jaws are not vyet clamped on the group of
containers to be wrapped with the film, or else when the
jaws are separated to allow the discharge of the bundle
formed. In practice, the containers rest on the plate of
the support group when they are not laterally supported
20 by the jaws of the gripping group and when they are not
held by one of the mechanical arms.
Preferably, the apparatus also comprises a pincerx
group intended to lock a portion of the strip of film at
the group of containers clamped between the jaws of the
25 gripping group. The pincer group comprises:

- a jaw, able to move in abutment against the plate of

- 10 -



15The pincer group and the cutting el ement can be actuated sinultaneously
or rapidly one after the other. Preferably, the cutting elenent is

i ndepende‘&?,zo}l./oéfmspt is provided with its own i ndependeHFTQE%H%(fWPQrmans
with respect to the pincer group and to the support 20 group.
Alternatively, the cutting elenment is actuated in subordination to the

pi ncer group and/or to the plate of the support group; in this circunstance

the actuatix gBapsref fhercutdi ngol emrNtrale sHBEPYARER {ixedbn
connected to the pincer group and/or to the support 25 group. Wth

ref erencestiiihg, exaqpl e case of packaging of bottles of water in bundles,
the operation of the apparatus according to the present invention will now
be descri-bedctpnovirdatcad ho&it tleastjaanesyaiablod Wwoappimgustatg ons, each of
whi ch conprises the mani pul ating neans, 5 the gripping group, the support
group ancegdinsiut thagpébéremtt the sphppburtaldnoprof Woin | eke préterabl y
grouped in a predeterm ned nunber of units in a grouping station arranged
upstr @am b3 thethe appl gl 8¢ atxbpndpehreespeer-to 10 the direction of
novenent of the bottles thenselves, are fed to the wapping station by the
feeding |ine. PRI e, LRRe 2BBREPEE Sartd S LITPEBUPs2Bf SSERSRS t he

wrappi ng station hy a conyeyor belt. The first nmechanj cal arm of  the

mani pul atf‘h@ 1Y of tgevvr aﬁb&ﬁ‘g sIP%Y?%lﬁi%i c@aﬁfgﬂa@gr ol of & bottles
fromthe conveyor. belt, which.for exar%le.is i nt er medi Wi pect to
the two s %If?%n%d]o?ai héaXV\l/rsapﬁlfngt%eai PR he aﬁ%??lgt'us?égﬁd J%Fa?:%% it on

}ge SquOI&wgiabgrQRe£Q§ SUPPOLd  BLAHREON nt N W3R NOTRLaLLeR: nhhe plate
10 element has the function of separating the strip of film
into two edges. One edge sticks to the bundle formed in
the wrapping station; the remaining edge remains locked
by the pincer group and constitutes the starting point of
a new bundle.
15 The pincer group and the cutting element can be
actuated simultaneously or rapidly one after the other.
Preferably, the cutting element is independent, i.e.
it is provided with its own independent actuator means
. with respect to the pincer group and to the support
20 group. Alternatively, the cutting element is actuated in
subordination to the pincer group and/or to the plate of
the support group; in this circumstance the actuator
means of the cutting element are supported or fixedly
connected to the pincer group and/or to the support
25 group.

With reference to the example case of packaging of

- 11 -



20 located in the relative extended position and prevents the group of
bottles fromfalling vertically when the nechanical armis not active on

t he bottl‘gg.z‘)%“?sgms of the gripping group nove agai nsPCEHB20IMBVAY  and

| aterally | ock the group of six bottles. The 25 jaws enbrace all of the
bottles, leaving the |ower portion and the upper portion of each bottle
free. The WD 2011/ 024050PCT/1B2010/ 002062 first mechani cal arm goes back
into the noitids pesi ti@Pet0 Phckpupd@cBeW gheupoptrhetbhes offr omhiche
conveyor belt of the feeding line. In this circunstance the pincer group is
active antbymitdieus ehatov@ihgwsokeep tdreddaree eagentofon heislrhpwobef il m

| ocked agai nst the support plate. In particular, the jaw of the pincer
group is desablibvednt pagaildetl tvwietl onker Isipftacenef pahier supporapphiage and t he
filmis held between these el enents. The bottles rest on the upper surface
of 10 t heswipbors, ptatk. of whiclTheomprosesf thhempaébudaiiponiegnsup is
activated to rotate the internally toothed wheel around the |ongitudinal
axis of tHee gerEpPAgIgr BUPUP CotdqueHPPYrtt HEFQWe| aBf fihen FHLALEY ar ound
the group of bottles held 15 by the gripping group. The filmunw nds onto
the grouftti™Hbttles and onto the jaws of the gripping group.

A plurality of bottles, preferably grouped in a
predetermined number of units 1in a grouping station
arranged upstream of the wrapping station with respect to

10 the direction of movement of the bottles themselves, are
fed to the wrapping station by the feeding line. For
example, the bottles are fed in groups of six to the
wrapping station by a conveyor belt.

The first mechanical arm of the manipulating . means

15 of a wrapping station picks up a group of six bottles
from the conveyor belt, which for example i1s intermediate
with respect to the two stations of the wrapping pair of’
the apparatus, and places it on the support plate of tﬂe
support group of that wrapping station; the plate 1is

20 located in the relative extended position and prevents
the group of bottles from falling vertically when the
mechanical arm is not active on the bottles.

The jaws of the gripping group move against one
another and laterally lock the group of six bottles. The

25 Jaws embrace all of the bottles, leaving the lower

portion and the upper portion of each bottle free. The

_12_.



Before the conpletion of the first rotation of the internally toothed
wheel , and thus before the filmhas wapped the group of bottles with a
conpl et e wotatiimso20 t he pincer group i s deactivated, ipceasteonesative
jaw frees the film and the support plate of the support group is retracted
to allow the bottomof the bottles to also be wapped. In this circunstance
the filmhas already stuck on top of the group of bottles and al though 25

e Ld.by i i nak idi th
bot {1 e6. T N SBE LT GoAGEPETTT Eh0T0/ Bigbayntt SRR R R A I Tt
pul I's bagk, S?&B@ iu?)t ef Nl Vg1 098 hed wbeeleandrbheratorengoredelad film

perform many revolutions around the group of bottles, preferably three, 'to
conpl et eqokhenburdkbgingWienet. he penul timate revol ution of the reel-carrying
group is conplete, the support plate is brought back into the extended
position to suppeht satcildiertatdran titee boiwter bgirngpcdspleettédearmhd he pi ncer
group is activated to |ock the filmagainst the support plate. 10At the end
of th® | ast revalkdtieorawshéeppndér drewp edafa exf HanA i Wde P rdieldn
longitudinally in the axial direction, is activated to lock the film .
agai nst fheksdppuetingitattére i supRett chlake agaPnPELHLS Y Gker WiF fHEE. The
cutting elenent is activated at, the sane tine as or, 15 i diately after
the pincef gritripPifisecudtPHy elemdht HoVERSPar A9%H0S & I%‘ﬁb‘?%udi nal

axis of the gripping group, preferably rallel..and al.o i,d he support
pl ate, téuééﬁcﬁhéfst%lhiep S&fppﬂrltmﬁaﬁttt? tﬂﬁgfetgﬁes%ljﬂl % sl}erlgglgbee 1Ay | ocked
in the pipncer group, .rea far the 20 _packagi of. e AR of ¢ bottles;
the secof eé&g%lﬁnre&ss 1t gﬁﬁgb% J%f ® 5$?€ea§§ ?%ang%#hg%m of(;% he

gri pmngtgr ougpgj%%r%i :p% free the fornmed bundle, sliding between the bottles

and e Ia?ers AWound over them At the same ti me, the second

mani pul ating apm of,+23 the JRnifdatdng yBans:@ud hes Wwapprdwestas i on pi cks
up the bundl e and é%llvers It to the discharge line, for
rotate ' the internally toothed wheel around the
longitudinal axis of the gripping group. Consequently,
the reel of film rotates around the group of bottles held
15 by the gripping group. The film unwinds onto the group of
bottles and onto the jaws of the gripping group.

Before the completion of the first rotation of the
internally toothed wheel, and thus before the film has
wrapped the group of bottles with a complete rotation,

20 the pincer group is deactivated, i.e. the relative Jaw
frees the film, and the support plate of the support
group is retracted to allow the bottom of the bottles to
also be wrapped. In this circumstance the film has
already stuck on top of the group of bottles and although

25 it is no longer held by the pincer group, it does not

disengage from the bottles.

- 13 -



WO 2011/ 024050PCT/ | B2010/ 002062 exanpl e a di scharge conveyor belt raised
with respect to the feeding conveyor belt and positioned opposite it with
respect twotbe/nessb- carrying group. The oper arconsafioHdzes2
apparatus is repeated for the 5 packaging of a new group of bottles.

As an alternative to the solution just described, the discharge conveyor
belt can be internedi ate between the two w appi ng stations of the sane pair

and there areA%@Qrf%%%iqg¥%ggy@y§&apgl%%ﬂﬂgugg@@,oghghQﬂ%gﬂhéﬂl 0

wr appi ng stations. productivity of the apparatus according to the

present | nyenLionnibs1hhgh; thhgepessl bhe shuh dewsiah ewmpR ngrst ation
does not prevent the other station of the sane pair fromcontinuing to

wor k. 15Ppeferabbys t hebanar e ther e otham t WE paiots lafs W appfiegrsilat i ons,
nore preferably there are three (in total six wapping stations) and the

f eedi ng apdedi sebargrplicnes takebshared between the pairs of stations. In a
second aspect thereof, the present invention 20 concerns an apparatus
accorgling to whahmthé, phonlpackas ngvodmtdioners fidre |HepfidiryBihdl es. I n
particular, the apparatus conprises at |east one mmappinqjstatjon of groups
of cont aigmeny in bomdlese, t Hdestsaminert Plaien icomiaudiiy: PFB< - 1EYr i ppi ng

group conprising at |east two U-shaped jaws, able to nnv%ugqghﬁgfgrwt t he

ot her a|§ﬁ@ @xmgﬁgﬁ@u@pﬁéﬁlon to support at the bottom t
being completed and the pincer group is activated to lock
the film against the support plate.

10 At the end of the last revolution, the pincer group,
after having been moved longitudinally in the axial
direction, is activated to lock the film against the
support plate, in particular against its lower surface.
The cutting element is activated at the same time as or

15 immediately after the pincer group; the cutting element
moves parallel to the longitudinal axis of the gripping
group, preferably parallel and alongside the support
plate, to cuf the strip of film into two edges. A first
edge stays locked in the pincer group, ready for the

.20 packaging of a new group of bottles; the second edge
sticks to the bundle already formed. The Jjaws of the
gripping group open to free the formed bundle, sliding
bétween the bottles and the layers of £film wound over
them. At the same time, the second manipulating arm of

25 the manipulating means of the wrapping station picks up

the bundle and delivers it to the discharge line, for

- 14 -



WO 2011/ 024050PCT/ 1 B2010/ 002062 axis to laterally clanp a group of
containers and hold themin vertical position w thout engagi ng the upper
portion amod20he2k@@eer portion, neans for w appi ng an epcensidb/en2héd m
around the group 5 of containers held by the gripping group, the wapping
direction of the filmbeing circunferential with respect to the

| ongi tudinal axis of the gripping group, and an elenent for cutting the

film able to nove parallel to I [t.udj XJ f & i BRI Ng group,
near to AGPTRES| Bué sﬁ%??ﬁgtgpnéggFﬁgq%%Hgﬁég?%eﬁbvﬁgﬁignéﬁfg%separate t he
part of the fijl a r d : 688HALRSLS 1 fteomtt ha thenai ni ng

part of ???n%ee 1%6 g§§9%2¥ﬁaPég§rgﬁgeggﬁgkéf t he %?ipSing group, the neans

fpr_w(apg%ﬁge&petgi{Héapgeibgaggggh@gg@bggent makes 15 it possible to
m nimse production time of the bundle and to sinplify the structure of

the apparatustas BpeRadsopossi bige kBpREacuisce,s theseacedpdnentdiarove al ong
the longitudinal axis (jaws of the gripping group) or around such an axis
(reeB—ca?g&kggiggouﬂ)a wetrhgebeapr oddbantages 20 in terns of the internal

| ayout of the wrapping apparatus (irrespective of the arrangenent of the
feedi ng and dischar gelténes)iver éfer tbey saltvd igspal asts ST R5Hpri ses a
support group of the group of containers, a pincer group and a 25 cutting
el enent hhei ng sthe roareetes et | Belies@n Hed ABSGETEALAECAtITNRT the first

aspect of the invention. , ,
the two wrapping stations of the same pailr and there are

two feeding conveyor belts, outside of the pair of

10 wrapping stations.

The productivity of the apparatus according to the
present invention is high; the possible shut down of a
wrapping station does not prevent the other station of
the same pair from continuing to work.

15 Preferably, there are more than two pairs of
wrapping stations, more preferably‘there are three (in
total six wrapping stations) and the feeding and
discharge lines are shared between the pairs of stations.

In a second aspect thereof, the present invention

20 concerns an apparatus according to claim 14, for
packaging containers for liquids in bundles. In
particular, the apparatus comprises at least one wrapping
station of groups of containers in bundles, the station
in turn comprising:

25 - a gripping group comprising at least two U-shaped jaws,

able to move one against the other along a longitudinal

_15'_



WO 2011/ 024050PCT/ | B2010/ 002062 In a third aspect thereof the
invention concerns a process for packaging groups of containers for

| i qui ds, wocordizmgot o cl ai m 18. I n particul ar, pCingB2M¥/@020620N
concerns a process 5 conprising the steps of: a) formng a group of

contai ners; b) wapping the group of containers around a |ongitudinal axis
with a filmof non-heat-shrinking extensible plastic material; 10 c)

| ocking the_ f |5|8m f‘%tetrhaelfégggh%\?%n a{ ﬁ%g%&uljﬁog;f Dorfltidgs tBgdaf ilond o

aﬁpaLattea}fhE) or t nyvre;i1 r di'e fromthe remaining part, in
Ich s ) 45 GRLI €M 0UL MR & CytEhBgte! 186! et
alternate ?/ in'a direction Egr all I gl to said 15&:11%%%1?%di nal E%}p?r I n

gener al ,?(g{leié}l_egﬁdc{h@ngoggrcgerlggpggrri ed out sinultaneously, or else
step d) Ts carried out with a certain delay with respect to step c) or when

such a stepchas dJreathappidef.ar20Bcedesably, file eudbtindgtéleemmerrtunt s able to
translate alternately in the two directions along a direction parallel to
the Ipngbtudichlaimdrs Mre pyeferabbyipphed aupumdi bk asaPrddidci des
with the axis of a gripping group. 25Advantageously, the cutting element
does not dhiadetohhefwtdmi figlofb¢ heg cohratmépseptdals#iyh FaARSSe of its

to the longitudinal axis of the gripping group, and
- an element for cutting the film, able to move parallel
to the longitudinal axis of the gripping group, near to
10 the lower perimeter of the bundle in formation, to
separate the part of the film wrapped over the bundle of
containers from the remaining part of film.
The mutual arrangement of the gripping group, the
means for wrapping the film and the cutting element makes
15 it possible to minimise the production time of the bundle
and to simplify the structure of the apparatus as much as
possible. In practice, these components move along the
longitudinal axis (jaws of the gripping group) or around
such an axis (reel-carrying group), with clear advantages
70 in terms of the internal layout of the wrapping apparatus
(irrespective of the arrangement of the feeding and
discharge lines).
Preferably, the appératus also comprises a support
group of the group of containers, a pincer group and a

25 cutting element having the characteristics described

above in relation to the first aspect of the invention.
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WO 2011/ 024050PCT/ 1 B2010/ 002062 | ongi tudi nal and not transversal novenent.
Preferably, step c) is carried out through a pincer group conprising at

| east onewpawmiandsnel ative actuator means suitable for thruBtdiogozbéee j aw
agai nst an abutment 5 surface, for exanple the support plate described
above. In this circunmstance the cutting el ement conprises relative actuator
nmeans that are independent or fixedly connected to the pincer group. Brief

description of the (iqu es. JOFULLhEL ohakacteristi s, andnadyast ages of e

present inve econme cl earer fromthe f ow ng description of a

preferred enbggi pEQt 1 f o dh e, bereafd fina fidrd ndbgatiiiggiarg not
limti ngpjf)%?eposes, W%ﬁﬁﬁeggenge '?% t he attacahled rdravm' ngs.lqigr% sgch

drawi ngs; . Ad5raifhousec1ais @gfront view of a bundle of containers for
liquid food products, in particular bottles of water and/or. beverages,

packaged by afy, apparatssl @aeforghag drordritel g essntcdmeenta oprocisgure 2 is a
side view of the bundle according to the 20 previous figure; - figure 3 is
a view frempabeyegothéhetbpadbé:according to the previous figures; figure
4 is a schematisation fromabove of a first step of the formation of the
bundl e astofdimigngoaf ygonpsof tontainers;

b) wrapping the group of containers around a longitudinal

axis with a film of non-heat-shrinking extensible plastic

material;

10 c¢) locking the film at the bundle in formation;

d) cutting the film to separate the portion wrapped over
the bundle from the remaining part,

in which step d) is carriéd out with a cutting element
able to move alternately in a direction parallel to said

15 1longitudinal axis.

In general, the steps c) and d) can be carried out
simultaneously, or else step d) is carried out with a
certain delay with respéct to step c¢) or when such a step
has already ended.

20 Preferably, the cutting element is able to translate
alternately in the two directions along a direction
parallel to the longitudinal axis. More preferably, the
longitudinal axis coincides with the axis of a gripping
group.

25 Advantageously, the cutting element does not hinder

the wrapping of the containers precisely in virtue of its

- 17 -



253; figure 5 is a schematisation fromabove of a second WO

2011/ 024050PCT/ 1 B2010/ 002062 step of the formation of the bundle according
to figurewobkotim28is0 figure 6 is a schenatisation from alporasmfoeo2vés r d

step of the formation of the bundle according to figures 51 to .3; figure 7
is a schematisation fromabove of a fourth step of the formation of the

bundl e acc?r?ing 58 Bigures 1to 3; figure 8 is a schematisation of a
wr appi ng, statjon ur i h hi rd i i

| dng e gg@ [oRpce of the third step illustrated in
figure 6-ONFTGTER!| o% B |sa I on gﬁo %% Wr appi ng station illustrated

in figure 8 %fé%bﬁ pg{égrggnqg Aathed ot hegtepghenr gseaked in

figure 7; 15 -"figure n el evated schenmatic representation of a first
action O%rwgdbe&p&*i%lﬁ@ntaaé NeESst Oohbe jwhappidgretlatios ildtustoat ed in
figures figure 11 is an el evated schematic representation of a
second agtiep ohitesdingothe eenitdinterthd oj dieayn appt ngn2@bsttatindn
illustrated in figures 8 and 9; - figure 12 is an el evated schematic
repr esensatfapepf faf actdnyl of thbaspppgrithe oo adaersibeddédovisto t he
wrapping station illustrated in figures 8 and 9;

In this circumstance the cutting element comprises

relative actuator means - that are independent or fixedly
connected to the pincer group.

Brief description of the figures

10 Further characteristics and advantages of the
present invention will become clearer from the following
description of a preferred embodiment thereof, given
hereafter, for indicating and not limiting purposes, with
reference to the attached drawings. In such drawings:

15 - figure 1 is a front view of a bundle of containers for
liquid food products, in particular bottles of water
and/or beverages, packaged by an apparatus according to
the present invention;

- figure 2 is a side view of the bundle according to the

20 previous figure;
~ figure 3 is a view from above of. the bundle according
to the previous figures; |
- figure 4 is a schematisation from above of a first step
of the formation of the bundle according to figures 1 to

25 3;

- figure 5 is a schematisation from above of a second

- 18 -



figure 14 is an el evated schematic representation of an 25 action rel easing
and supporting the containers wapped by the filmof plastic nateri al
carried owd 20nu/k2lsow appi ng WO 2011/ 024050PCT/ | B2010/ 0@2@68200/ad20620
illustrated in figures 8 and 9; figure 15 is an elevated schematic
representation of an action of unloading the containers in bundle form
figure 16 is a schematic representation from above of 5 an apparatus

accordin e. present i ntdon; 1o T gHE8e 1Z ks raisghemptd g frant vi ew of
t he syst%ﬁ%gc%grgﬁﬁg%ﬁb Fg%?%‘%%?the %?gurg 1§ ig én%elevatg% schemati c
represenjatjon.of the wapping stations of the systemaccording to figures
1016 and 17. - figure 19 is a perspective view from above of an apparatus

according to fhgupeesents i AveBhRALikAtaochi rfdtonrcaatbdger afi @n;third figure
20 is a front view of the apparatus shown in 15 figure 19; figure 21 is a
pl an vi ewrep bife tappaAT@ES SOV | théi gundlé9accordiingure 22.dwsres
perspective view from above of an apparatus according to the present
i nverg i oh, tbn3a second 20 configuration; - figure 23 is a perspective view
from above of an apparatus according to the present invention, in a third
configuratifigure 7 is a schematisation from above of a fourth
step of the formation of the bundle according to figures
1 to 3;
~ figure 8 is a schematisation of a wrapping station
10 during the performance of the third step illustrated in
figure 6;
- figure 9 is a schematisation of the wrapping station
illustrated in figure 8, during the performance of the
fourth step represented in figure 7;
15 - figure 10 is an elevated schematic representation of a
first action of loading the containers to the wrapping
station illustrated in figures 8 and 9;
- figure 11 is an elevated schematic representation of a
second action of loading the containers to the wrapping
20 station illustrated in figures 8 and 9;
- figure 12 is an elevated schematic representation of an
action of clamping the containers loaded into the
wrapping station illustrated in figures 8 and 9;
~ figure 14 is an elevated schematic-representation of an

25 action releasing and supporting the containers wrapped by

the film of plastic material carried out in the wrapping

- 19 -



figure 24 is a perspective view, on the right hand 25 side, of a detai
(wrappi ng station) of the apparatus shown in figure 19: WD

2011/ 024080BCM/d28%010/ 002062 figure 25 is a perspecti vecviiBio/oooshe | ef t
hand side, of a detail (wapping station) of the apparatus shown in figure
19; figure 26 is a front view of a detail (wapping 5 station) of the
apparatus shown in figure 19; figure 27 is a view from above of a detai
(mmappl%%g%fgﬁoDi%Qgt£Q@e§p9§r§£&§r§gogmaha bigure 19; figure 28 is a
perspective view of a detail (gripping group) of the apparatus shown in
figure 19;¢10,7.figuig 28 ESc@aPBESBEREMYEiLI @wpebsandetaohn Efupport group
and cutting elenent) of the apparatus shown in figure 19; - figure 30 is
a per spegdi ¥én Vb ewahi o8 el ovhef candet aeks( gni pphdgegfoup;and support
group) of the apparatus shown 15 in figure 19; figure 31 is a perspective
vi ew from abguecofl @ et ai kchgmappicng egrmmgentsuppor t fgemupbaie mitncer

group) of the apparatus shown in figure 19; figure 32 is a perspective
vi ew5f r cam adnoperatua detaktlin@ tsupperprgeeup ARTSEHEOPAg el enent) of the
apparatus shown in figure 19; - figure 33 is a perspective view from bel ow

of a detai IEi®sugmoii gisup afghemetifg EFrenentt st Phe HppardtUSShown in
figure 19; 25 - figure 34 is_an elevated view of a detail (cutting el enent
and pi NCRECYEBLPY 6P LHEUEBpaPAt us shown in

- figure 18 is an elevated schematic representation of

the wrapping stations of the system according to figures
10 16 and 17.

-~ figure 19 is a perspective view from above of an

apparatus according to the present invention, in a first

configuration;

- figure 20 is a front view of the apparatus shown in
15 figure 19;

- figure 21 is a plan view of the apparatus shown in

figure 19;

- figure 22 is a perspective view from above of an

apparatus according to the present invention, in a second
20 configuration;

- figure 23 1is a perspective view from above of an

apparatus according to the present invention, in a third

configuration;

- figure 24 is a perspective view, on the right hand
25 side, of a detail (wrapping station) of the apparatus

shown in figure 19;
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WD 2011/ 024050PCT/ 1 B2010/ 002062 figure 19; Detail ed description of a
preferred enbodi nent of the invention. Wth reference to the attached
figures, woeferianeso5 nuneral 1 wholly indicates a bundl ecofiBzant@oseer s for
liquid food products, in particular bottles of water and/or beverages.

As can be seen in figures 1 to 3 and 15 to 17, the bundle 1 is nade up of
at |l east one group 2 of containers 10 3, preferably six, for liquid food

products. Ln partboular, Hhe GORLAIBCLS.d CORPERLSE1ROL hascobwel er and/ or

t
1S
bever ages, bund so foresee a nunber of containers 3, equa

Lo two o fQULEANY I ARLS S dDlsteNARIDISE LHR0 LBEacaRuenbhonal inlnber of
t c

six. In particular, ntainers 3 are arranged so as to forma
conpact fgg&rénlg@ich each container 3 is arranged agai nst at |east one
other container 3 in contact wwth each other. The aforenentioned bundle 1

al so conprises as |2asti20 on€rbhkm oiepl asfi a nategraidl viwageped rar ound t he
group 2 of containers 3. In this way the containers 3 are at | east
partisl | y-govenpdolly thheappbmeduthaholvhghtl fiprasséd:one contai ner 3
agai nst the other. The film4, wapped around the group 2 of containers 25
3 by neans fabuar abpatat @s wcoor frery BboVEe qf ezefiftall (wrapping
station) of the apparatus shown in figure 19;
- figure 28 is a perspective view of a detail (gripping
group) of the apparatus shown in figure 19;
10 - figure 29 is a perspective view of a detail (support
group and cutting element) of the apparatus shown in
figure 19;
— figure 30 is a perspective view from below of a detail
(gripping group and support group) of the apparatus shown
15 in figure 19;
- figure 31 is a perspective view from above of a detail
(gripping group, Ssupport group and pincer group) of the
apparatus shown in figure 19;
- figure 32 ié a perspective view from above of a detail
20 (support group and cutting element) of the apparatus
shown in figure 19;
- figure 33 is a perspective view from below of a detail
(support group and cutting element) of the apparatus
shown in figure 19;

25 - figure 34 is an elevated view of a detail (cutting

element and pincer group) of the apparatus shown in

- 21 -



i nventio
2011/ 024
| ow dens
t her nosh

into a f
4 is wa

Pref erabl'y

nore pre

n, is made fromplastic material; in particular, WO
O50PCT/ 1 B2010/ 002062 it is a film4 of extensible |inear

iwg 2pnlogedshy| ene (LLDPE), preferably not heat - sircirnB2ngo(2062
rinkable). Therefore, the application of such a film4 onto the
group 2 of containers 3 is not carried 5 out through heating and feeding

urnace, but instead by neans of cold wapping. Preferably,

berabhyqbeiveen: 8- aod W mhicrisrerred clitdinlemtd 68 the

the film

R 9 ro nd the group 2 of containers 3 follow ng a pre-stretching.
E § f%e ?fln14 has a thi ckness of no nore 10 than 10 m crons, even

advant ageousty added to wth at feast _one pol ynmer, preferably netall ocene,
accordi ngntan@ipgrcentage of between 5% and 25% preferably between 10% 15

and 20%

i ncreased gi vigAght hes tamnsth e 1 tichet hdealt traediest afdgutrest herafad manamee

per Kg. In this way the mechanical strength of the film4 is

mani pul ation during transportation and from consunmers. Advantageously, the
film#% ohuextensibl ehbiligar ihdieal®s densbuydpel yait hypetelpeEBPECthas at

| east one surface, preferably inner, in other words intended to engage the
group 2 éfiquént afpeds Bro@uevs dedimi Prra omler obogitdesg of water

10

15

20

25

and/or beverages.

As can be seen in figures 1 to 3 and 15 to 17, the
bundle 1 is made up of at least one group 2 of containers
3, preferably six, for liquid food productsf In
particular, the containers 3 comprise bottles of water
and/or beverages, and the bundles can also foresee a
number of containers 3, equal to two or four containers
3, or even more than the conventional number of six. In
particular, the containers 3 are arranged so as to form a
compact core in which each container 3 is arranged
against at least one other container 3 in contact with
each other. |

The aforementioned bundle 1 also comprises at least
one film of plastic material wrapped around the group 2
of containers 3. In this way the containers -3 are at
least partially covered by the film 4 that lightly
presses one container 3 against the other.

The film 4, wrapped around the group 2 of containers
3 by means of an apparatus according to the present

invention, is made from plastic material; in particular,

- 22 -



substance. In this way, the inner surface can firnly engage the group 2 of
containers 3 without however 25 staying definitively glued to it. In other

wor ds, thwogbuimgssubstance is able to ensure the stabl ecengageom=os2z WO
2011/ 024050PCT/ 1 B2010/ 002062 of the filmon the group 2 avoiding it from

strongly welding to the containers 3. In order to ensure the effect
just described, the gluing substance is present in the film4, preferably 5

accordi n%ét 0.3 p%ceﬂﬁgeggf het V\e%gtg@%@f@ 20% c8ven 19-RiRiafer abl y

bet ween % and % per Kg. ing Into greater detail, the film4 of

extensi b Lt th i
%8%8’8@2@8% y(TRYpESL, YbEQEeQEBFEEthSh@at\ESEbin]@@ﬁgquil e 1 of no

nore tha ns, preferably no nore an 10 10 grans, even nore

preferabwe%wﬁ@mnﬁam@?@ antk ¥ @feAmBthe applAgaitdonn ¢h seberence to
figures 1 to 3, the bundle 1 can be provided with a suitable handgrip 5,

for exampkemmade>dt®mpéagtrioupal/ of paperimetrer i3l isengagedratiache si des
of the bundle 1 and extending astride of the upper 15 part of the latter.
5 out through heating and feeding into a furnace, but
instead by means of cold wrapping.
Preferably, the film 4 is wrapped around the group 2 of
containers 3 following a pre-stretching.
Preferably, the film 4 has a thickness of no more
10 than 10 microns, even more preferably between 8 and 10
microns.
The film 4 is advantageously added to with at least
one polymer, preferably metallocene, according to a
percentage of between 5% and 25%, preferably between 10%
15 and 20% per Kg. In this way the mechanical strength of
the film 4 is increased giving the bundle 1 the ideal
resistance to the relative manipulation during
transportation and from consumers.
Advantageously, the film 4 of extensible linear low-
20 density polyethylene (LLDPE) has at least one surface,
preferably inner, in other words intended to engage the
group 2 of containers 3, provided with a layer of gluing
substance. In this way, the inner surface can firmly
engage the group 2 of containers 3 without however
25 staying definitively glued to it. In other words, the

gluing substance is able to ensure the stable engagement
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The packagi ng of the bundles 1 foresees a step of formng at |east one
group 2 of containers 3 according to the ideal configuration to the

f or mat i oowofotine4abesi red type of bundle 1. Thereafter, whe/nBidiowekoseade from
20 plastic material is wapped around the group 2 of containers 3 forned
previously. The wapping of the film4 can vary froma m ni num nunber of
revol utions around the group 2 of containers 3, corresponding to one, to a

pr edet er i n%%ena%_(if%mo@lun?ﬁé ollp ggv%%ic@ﬂ% ageordifly @ feguis ements,

and nor e T han one. course, during the first revolution, the’inner WO

2011/024&$§5§H§|ggaggéogggggi§g£ga§g of the film4 directly engages the

group 2 of contalrners 3 sticking against the outer surface of the latter,

to engage therguteliesur{@cenabirkhecor ékeacef jfidtin deabrehady, walved on the
group 2, fromthe second 5 revol ution. Preferably, the wapping of

the fil myfuohgexiensidie | ow dersidnt pahyethy| eidm( L4 DPEregicovicded with the
gl uing substance foresees the wapping of a film4 in which the gluing
substsancectsrgiasenb i1 pepeentagagebfbbeveern 106 10W aRd%20%Vesr ef erabl y
bet ween 13% and 18% per Kg. In this way the sticking of the film4 to the
group 2 mbreoptaifneably bstupeni Al snAulBanesdsKy.-

Going into greater detail, the film 4 of extensible
low-density polyethylene (LLDPE) has a weight per bundle
1 of no more than 20 grams, preferably no more than 10

10 grams, even more preferably between 5 grams and 10 grams.

Again, with reference to figures 1 to 3, the bundle
1 can be provided with a suitable handgrip 5, for example
made from plastic and/or paper material, engaged at the
sides of the bundle 1 and extending astride of the upper

15 part of the latter.

The packaging of the bundles 1 foresees a step of
forming at least one group 2 of containers 3 according to
the ideal configuration to the formation of the desired
type of bundle 1. Thereafter, the film 4 made from

20 plastic material 1is wrapped around the group 2 of
containers 3 formed previously.

The wrapping of the film 4 can vary from a minimum
number of revolutions around the group 2 of containers 3,
corresponding to one, to a predetermined maximum number

25 of revolutions according to requirements, and more than

one. Of course, during the first revolution, the inner
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The wrapping of the containers 3 with the film4 is carried out by nmeans of
the apparatus 100 according to 15 the present invention shown in figure 19,
i n per spewbizvpyo2issom above and in figure 16, in plan. pcriBXheo@pgar at us
100 conprises at |east one pair of wapping stations 101, 102, and
preferably conprises many pairs of wapping stations. In the enbodi ment
shown in 20 the attached figures, the apparatus 100 conprises three pairs

O ot APPLAGSER I QNS AT AT 403300 105108081 218" Ablup t pe I¥ APDI NG

stations pai rar & arrange e-b as shown in figure 19. The

appar at uéoéf‘)?}igfg%ri e§t99€ix§&_ o8 feding 2atkirnes, 2P0-Of okheigont ai ners

3, prefera ready grouped’in-groups 2, and one or nore discharge |ines

300 of tﬂﬁtt@@,ZQQ;/QQégggpQI&JB@Q%QEOQﬁﬂﬁﬂuﬂyndEeajﬂf0§U@6donThﬁffeeding

direction of the groups of containers 3 is indicated with the arrow A and
the di schangi ng dikeationi®ind henbundé egricsid nglj catreth wehbh tdwcard ow S, 51n
t he apparatus 100 shown in figure 19 the feeding line 200 is split into two
tracks 20&vandt202,. in practice two parallel conveyor belts, and it is
shared between the wapping stations of all of the pairs 101- 102, 103-104,
105- 106 of st &triedrsabIlyer éher @rewmping of the film of extensible
low—density polyethylene (LLDPE) provided with the gluing
substance foresees the wrapping of a film 4 in which the
gluing substance 1is present in a percentage of between
10 10% and 20%, preferably between 13% and 18% per Kg. In
this way the sticking of the film 4 to the group 2 of
containefs 3 is obtained simultaneously.
The wrapping of the containers 3 with the film 4 is
carried out by means of the apparatus 100 according to
15 the present invention shown in figure 19, in perspective,
from above and in figure 16, in plan.
The apparatus 100 comprises at least one pair of
wrapping stations 101, 102, and preferably comprises many
pairs of wrapping stations. In the embodiment shown in
20 the attached figures, the apparatus 100 comprises three
pairs of wrapping stations 101-102, 103-104, 105-106.
Preferably, the wrapping stations of each pair are
arranged side-by-side, as shown in figure 19.
The apparatus 100 comprises one or more feeding

725 lines 200 of the containers 3, preferably already grouped

in groups 2, and one or more discharge lines 300 of the
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10 discharge lines, indicated with reference nunerals 301 and 302, parallel
to the feeding line 200; in practice they are conveyor belts 301, 302 that
ext end owyeidei/@fiosbhe wrappi ng stations 101-106. Fi gur e p2@/1Bm16v06206Nt Vi ew
of the apparatus 100, as 15 visible in the direction of the arrow A of
figure 19. Just the wapping stations 101, 102 of the first pair of
stations are visible; the other stations 103-106 are aligned with them and

t her ef t _visible. 2 Qf - b d i
bundi eo. SPEUFRR S8 6 The danvensr Bt S 0T and 303 61 LRe tEne 200 |
centrall y ""icto*htra%ﬁée&% §0 sthe: t o st 841 9 nl0dhand 103, Ahenburkies 1 are
dlschargeg | at y

era rom each station 101, 102 onto the respective

conveyor djb_gk:flﬁrgggig_ 3p2-dhatordr graterd gpaatieesheighinthaatthbe vcortveyor
belts 201, 202 25 with respect to the floor. Advantageously, the described

| ayout nakeSaktowW®.2011/ 024050PCT/ | B2010/ 002062 possi ble to maxi m se the
productivity of the apparatus 100. In the circunstance in which one of the
wapp ng st at Tansht0 b6 aatepst 0@ushown aihaifigueeod 9t ¢heepier®Eind reel of
film4, the remai ning wappi.ng stations continue 5 to be fed by the line
200 and fLondi s2b@r gest hepbundliesd dnto thacdisscRtgeaRfne20301,11302.
Figure 21 is a plan view of the apparatus 100. As can, be seen from

obser vi ngrehicd ok guie, pehalieddigRpvayrE 2001hfd R dtSchar g%ri,‘“ﬁ”f%%s 301,

302 are shared between 10 the different mmapgjngziigﬁions.101-56%L When t he
station PEtVEENerdiRyedTPRPLRE W AIFNG of Tt Relfid BvEF 4 Sgroup 2 of

Dot dnabe SRR Sk F O HE L codgtauee 1 containers o
LTS logle LLE AR ISR el e s
bel t Zozﬁ%yug&yﬁspggaﬁﬁgg the Mﬁ@pﬁggﬁfﬂgﬂifﬁ§ 208;an6 YPbactice
they are conveyor belts 301, 302 that extend outside of
the wrapping stations 101-106.
Figure 20 is a front view of the apparatus 100, as
15 +visible in the direction of the arrow A of figure 19.
Just the wrapping stations 101, 102 of the first pair of
stations are visible; the other stations 103-106 are
aligned with them and therefore are not visible. The
groups 2 of bottles 3 to be packaged in bundles are fed
20 by the conveyor belts 201 and 202 of the line 200
centrally with respect to the two stations 101 and 102.
The bundlesll are discharged laterally from each station
101, 102 on£o the respective conveyor belts 301, 302 that
are at a greater height than the conveyor belts 201, 202
25 with respect to the floor.

Advantageously, the described layout makes it
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Figures 22 and 23 are perspective views, from above, 20 of alternative

| ayouts of the apparatus 100. In particular, the apparatus 100 shown in
figure 22woanprises all of the el enents of the apparat upctAB2mbroomes n
figure 19 and in addition to this tw further discharge lines, in practice
two further conveyor belts, 25 303, 304positionedsi de-by-si deandparal | el
respectively to the discharge |ines 301, 302. WO

2011/ 024050P | B2010/ 002062 : t o i j I 3 the
di schar g8°?¥h i63§f)aﬂaxéﬁésgpﬂ¥¥ar%g%éggF%2¥§9iﬁﬁg the %ﬁ%%%§¥§gglines 301

and 3030302 nd, 304 o The, SPlALd 99 Qfnidie Bhschiar Oenbi Raspidh 302 i's
arrangedlggtmégﬁ Fﬁg f?f%t aﬁie%hggsecghd pair of wwappingFggéf%ons

101-102 and: 103: 1@4-104! drlogrouldghde slownssieaseobrt ke segandepai r of
wr appi ng stations 103-104, or downst r eam of any other pair of stations.

Accordi nget@ bhe mresent itxyepthomihfewkepging lsitae ibhs2@Mranichiche

di scharge lines 301-304, etc., can be inverted, in the sense that the

di schar geol baeFeeamf |1ve tbpes 200 i and sbndliechragk ithieedmedilate et ween
the wrapping stations of the pairs of stations and there can be two or nore
f eedi ng bhhesthar dasgedrget SiidesoB0idhe 302 .wr appi ng st ati ons. Ve will
now describe the structure of a wapping station in general with reference
to figures 24F2gurandd nipakt ickararviee ofr ddturePbriahes gtPfpi e and

support groups and of the cutting elenent wth reference t.0 20 figures
28P24_ gan %e seen from observgng ths figure, t%e %%eélng(ﬁlng

260 and the discharge lines 301, 302 are shared between

10 the different wrapping stations 101-106. When the station

101 is engaged in the wrapping of the film 4 over a group

2 of bottles 3, the conveyor belt 201 continues to feed

groups 2 of containers.3 to the wrapping stations 103,

105 arfanged downstream of the statioﬁ 101 with respect

15 to the direction A of feeding (or forward movement).

Similarly, if for example the wrapping station 104 is

busy, the conveyor belt 202 continues to feed the
Wrapping stations 102 and 106.

Figures 22 and 23 are perspective views, from above,

20 of alternative layouts of the apparatus 100. In

particular, the apparatus 100 shown in figure 22

comprises all of the elements of the apparatus 100 shown

in figure 19 and in addition to this two further

discharge lines, in  practice two further conveyor belts,

25 303, 304 positioned side-by-side and parallel

respectively to the discharge lines 301, 302.
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Figures 24 and 25 show in detail the wapping station 102, respectively in
a rear perspective view (opposite direction to the arrow A of figure 19)
and in a woanti/qersspective view (along the direction of pthaszaneemo@s A of
figure 19). Figures 26 and 27 show the wapping station 102, respectively
in a front perspective view WD 2011/ 024050PCT/1B2010/ 002062 (direction of
the arrow A of figure 19) and in a plan view. The other w apping stations

101, 103-106 i t ikd i i
§WF§8U3¥QBSE shARd Eﬁe%ggagg’yzgﬁg%l eals b 1Sl uatiwe, to the

station 102. r rence to figure , the station 102

CP"prise§oﬁ E@ﬁm%déﬂsﬁﬂiéUEESEQEHEQeEQOmd%dKEE@Oaiabhaagé 1%3esabl e to be
fixed to the oor, and fromparallel vertical walls 111 and 112. The

vertical 3ggl | snd1l3and,1130suppaat BBAF pul ghieng spRARS 1400 ff t el
wrappi ng station. The mani pul ati ng neans 400 conprise a first
mechani cal sahar4el,1abkie 801pe30aveis bernesged fieatsteqostbiorfifmt pi cking
up the group 2 of containers 3 fromthe conveyor belt 202
5 and the second pair of wrapping stations 101-102 and 103-

104, but it could be downstream of the second pair of

wrapping séations 103-104, or downstream of any other

pair of stations.

According to thempresent invention, the feeding line

10 200 and the discharge lines 301-304, etc., can be
inverted, in the sense that the discharge lines can flow
together in a single track intermediate between the
wrapping stations of the pairs of stations and there can
be two or more feeding lines, arranged outside of the

15 wrapping stations.

We will now describe the structure of a wrapping
station in general with reference to figures 24-27, and
in particular the structure of the gripping and support
groups and of the cutting element with reference to

20 figures 28-34.

Figures ‘24 and 25 show in detail the wrapping
station 102, respectively in a rear perspective view
(opposite direction to the arrow A of figure 19) and in a
front perspective view (along the direction of the arrow

25 A of figure 19). Figures 26 and 27 show the wrapping

station 102, respectively in a front perspective view



15 and a second position for delivering the group 2 of containers 3 to the

wrapping station 102, and a second mechani cal arm 402 able to be noved

bet ween awOiz20sto2pisi tion for picking up the bundle 1 of pconBailoyensck rom t he
wr appi ng station 102 and a second position to release 20 the bundle 1 onto

the conveyor belt 302 (or 304 or 304'). The nechanical arns 401 and 402 are
nobi |l e al ong two axes as indicated by the relative arrows; in particular,

h 0 b | { ' i i
each ar m(él%ffggt%f)facgfe ggg})\é@qoh“prAzg@t ?lz%my\ét Rolespeetit oat e erti cal

wal | 111 ‘or tioned on th vertical of the conveyor belt

e T SR, AR e A0 B0md s vl o
equivalent, and preferably identical in structure, to the
station 102.

5 With reference to figures 20, 24-27, the station 102
comprises a frame 110 in turn formed from a horizontal
base 113, able to be fixed to the floor, and from
parallel vertical walls 111 and 112. The vertical walls
111 and 112 support manipulating means 400 of the

10 wrapping station.

The manipulating means 400 comprise a first
mechanical arm 401, able to be moved between a first
position for picking up the group 2 of containers 3 from
the conveyor belt 202

15 and a second iposition for delivering the group 2 of
containers 3 to the wrapping station 102, and a second
mechanical arm 402 able to be moved between a first
position for picking up the buﬁdle 1 of containers from
the wrapping station 102 and a second position to release

20 the bundle 1 onto the conveyor belt 302 (or 304 or 3047).

The mechanical arms 401 and 402 are mobile along two
axes as indicated by the relative arrows; in particular,
each arm 401, 402 can be moved horizontally with respect
to the vertical wall 111 or 112 to. be positioned on the

25 vertical of the conveyor belt 202, or on the vertical of

the conveyor belt 302, and on the vertical of the
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wr appi ng station 102, and it is able to nove vertically to go to the

correct height with respect to such conveyor belts 202 o 302. The
nmechani cavoaonm24@3d and 402 shown in the figures 5 are pcouBziadoorsh j aws
able to be clanped onto the groups of containers 3. The wrappi ng

station 102 al so conprises a gripping group 500, a support group 600, a
reel -carrying group 700, an elenent 800 for cutting the film4 and a pincer

10 900, .all t ti | ho t i | || 111
10 97 0LPBp iRl sq:ta%foans.il.ﬁf‘,r 53@;& ousegy bet ween dhe warticalpal | s

e el enent's w now escribed in detail with reference to

figures %%é%%- to thoNddtr&hengncsd qfidwasndd 26 sl reslveasr yi ng

group 70 onprises a circular rack 702, in practice an 15 internally

t oot hed wheels progvideawi th a perimetral bracket 704 for supporting the
shaft 703 of a reel of film4. The rack 702 is nounted rotatably, for

exanpl e on beahcngscremitda walnls Mol afnd M0Z rsmerrl 0h ofhe hiel gwappi ng
station. The rack 702 is set in rotation around 20 an axis parallel to or
coi nchdi mgeniptrowiheed ongdilt udivwalakabg stX-D& alingbedsomi ¢ | thre dewer$ bed
hereafter is the axis of the gripping group, by a notor M3 the shaft of

whi ch i s off owinded neiztsh 3an external |y toot hed wheel that engages with the
toothing of the rack 701. The rotation 25 of the shaft of the nptor M

t her ef ore caudés tweappiadi 66261 °Phet42ack! 792 CRIPRIPESpEct It PR He9wal | 111
WO 2011/ 024050PCT/ 1 B2010/ 002062 and, c% %equently it _causes the rotation
of the ré&&VcaPPPr nd bPHEREF 7% AUthou g vhe? | GGt CairRar"Exi T X

O e 28 hore, 2 PEneReC ke pew ol 1y GRLPRLRA 9 Ay SPGounblen 1
10 group 900, all at least partially housed between the
vertical walls 111 and 112. These elements will now be
described in detail with reference to figures 24-34.
With reference to figures 24-26, the reel-carrying
group 700 comprises a circular rack 702, in practice an
15 internally toothed wheel provided with a perimetral
bracket 704 for supporting the shaft 703 of a reel of
film 4. The rack 702 is mounted rotatably, for example on
bearings, on the wall 111 of the frame 100 of the
wrapping station. The rack 702 is set in rotation around
20 an axis parallel to or coinciding with the longitudinal
axis X-X, which as will be described hereafter is the
axis of the gripping group, by a motor M3 the shaft of
which is provided with an externally toothed wheel that
engages with the toothing of the rack 701. The rotation

25 of the shaft of the motor M3 therefore causes the

rotation of the rack 702 with respect to the wall 111
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5 503 and 504, able to nove one agai nst the other along a | ongitudinal
X-X to laterally clanmp a group 2 of containers 3 and hold themin the
vertical wosbtiamse t hout engaging its upper portion aneclrapgo/poés on.
figure 28 the gripping group 500 is shown in its 10 cl osed configurati on,

i.e. with the jaws 503 and 504 in head-to-head abutnment (in general
jaws may not touch one another).

sake of
the jaws

providedcgg

t he cap)

t he

axi s

In

The bottles 3 have been omtted for the

great et claridy., Jhe, pan. skidd edd n bhecach wid | updersiand that

can ‘nave a

ape to the one indicated,

g&?ﬁgggrggkggt7Bﬁe$§BhnaC%ﬁ§slb%gﬁ%%dﬂ%ﬁ@rd%ﬂngﬁX(the neck and
an ower portion (the bottom) of all of the bottles 3. The

al ternate trapshatin® groMesRAt 2 0belrBR elc@Ws 503 AP @ndthe4 grsiprantg ol I ed by
respective notors ML and M2 acting on pads 506 fixed to the jaws 503 and

504 and ghbapt 0d,i denish conr gsperdilng:auptessd ot wed U-s hipe ds upFpor t

brackets 501 and 502, which in turn are fixedly connected to the walls 111
and 142 8b3t hedmsppi ngbsé atbonoi@2 on2s Hyaimsabtye thbejrawd 38 and 504
stable, i.e. the relative position can be nodified wth pgecision,

are adju

10

15

20

25

longitudinal axis X-X to laterally clamp a group 2 O
containers 3 and hold them in the wvertical position
without engaging its upper portion and lower portion.

In figure 28 the gripping group 500 is shown in its
closed configuration, i.e. with the jaws 503 and 504 in
head-to-head abutment (in general the jaws may not touch
one another). The bottles 3 have been omitted for the
sake of greater clarity. The man skilled in the art will
understand that the jaws 503 and 504 can have a different
shape to the one indicated, provided that they do not
prevent access to the upper portion (the neck and the
cap) and lgwer portion (the bottom) of all of the bottles
3.

The alternate translating movement of the jaws 503
and 504 is controlled by respective motors Ml and M2
acting on pads 506 fixed to the jaws 503 and 504 and able
to slide in corresponding guides formed in the support
brackets 501 and 502, which in turn are fixedly connected
to the walls 111 and 112 of the wrapping station 102.
Preferably, the jaws 503 and 504 are adjustable, i.e. the

relative position can be modified with precision,
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WO 2011/ 024050PCT/ 1 B2010/ 002062 perpendicularly to the | ongitudi nal axis

X-X, both vertically and horizontally. The openi ng of the gripping
group 500woanrierp@nds to a pulling back of the jaws 503 pemdBiiddo@beng the 5
| ongi tudi nal axis X-X Fi gure 29 shows a perspective view of the

support group 600, which in general conprises a horizontal plate, or tray,
8 able to nove parallel to the longitudinal axis X-X of the gripping group
500 between_a

f.l. t ted 10 L i t.h
500 bet B8 LIER STV 26156 A0, POBLLL Bhocah oy g he st € s o

ntai ners 3, and an exten position, at which the

plate 8 i s kG gai;nst,+an 1@but ment surface 84 and directly supports
t he bottg%FggcggE c%ﬁt%inérs 3. T%g plate 8 is translated alternately

al ong the axi §n¥- ¥hihey e dHt rig%itﬂ@tgﬂdﬁplﬁoi) therred@iricke tshaft 83
and causes the sliding of the pads of the plate 8 in the correspondi n4

fixed gugde§u§zin§heb§@mpow gtREp $80si s56Bxeantlo 504 siblengwaltitse 111 and
112 of the frame 100 of the wapping station respectively by neans of the
20 braickebsg8@hdame16@Xis X-X. The support group 600 has the function of
supporting the containers of the group fed to the wappi ng station when the
gri ppi ng groupig0@e s2hoshoper & i perspeetivhervide PAWSFNSOFIWRPTED4 are
retracted and di stant, as shown 25 in figures 24, 25 and 27. Figures32 and
33 show geospe&00e Whlshs 1n \WBTHEFEL CZRAB0RST | BIT0F 902682 REpect i vel y

from above and bel ow, of the support graoup 60 ile pperating, with the
support prafeay cSmpeieliP é@&"&d?dfai%oe%i r'ltoab%%gn?n%bg‘? Js]?azphéexja%ut ment
surface %ﬂx-@¥a%%QtSr§pgﬁ%%9%£%d§”§%ﬁt8e§8Q8n°%té%%é%“%éé?ﬁé%eé”
10 position, at which the plate 8 does not support the group
2 of containers 3, and an extended position, at which the
plate 8 is in abutment against an abutment surface 84 and
directly supports the bottom of some containers 3. The
plate 8 is translated alternately along the axis X-X by
15 +the motor M4 that thrusts the relative shaft 83 and
causes the sliding of the pads 81 of the plate 8 in the
corresponding fixed guides 82. The support group 600 is
fixed to the side walls 111 and 112 of the frame 100 of
the wrapping station respectively by means of the
20 brackets 601 and 602.
The support group 600 has the function of supporfing
the containers of the group fed to the wrapping station
when the gripping group 500 is not operative, i.e. when
the jaws 503 and 504 are retracted and distant, as shown
25 in figures 24, 25 and 27.

Figures 32 and 33 show pefspective views,
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5 the sane figures it is possible to see the elenent 800 for cutting the
film4. The cutting el enment 800, also visible in figures 30 and 34,
conpri seswe 2ni2€35801 able to translate parallel to theprcongitivdioed axis
X-X (which is also parallel to, 10 or coinciding with, the rotation axis of
the reel-carrying group 700), substantially al ongside the support plate 8.
The actuation of the cutting elenent 800 is controlled by the notor Mo in a
simlar wa

to, wh h b f t th h .
o1 Far e o wnai s beel sesn o e e prouti el Ane sngpri v

e infigures 30 and 34.

such a grgﬁgp wh RS i%fee}t%i@ ,O.rwjg‘ﬁ )a/&q? ashBW-201 aanpeqt el dde1/he jaw

901 is a totran vertic along the axis Y-Y, perpendicular to

the | ongitudinaly axis % Xodi@dneclkgehe st RS agaimsit the-20-d @er surface
of the support plate 8. The pincer group 900 is also able to

transl at engl tartat e yqakeng1a dupgeticen fadal £l the bbetaxiss 3X-Xro fol | ow
the plate 8 when it goes into its extended position. In order to obtain
this,spreher aine t Begpireseri t25 gr pups 900ei £ oproné delewietllemens B@0 not or  and
guides. Wth reference to all of the figure and in WO

2011/ 024GoePCTAB201 /M0 Z082n garticul ar to figures 4 to 15, the step of
wrappi ng the group 2 of containers 3 shall now be _descri bed. When t he
group 2 of coffhal rrerts-i310 prlanasis| §09 or AR8C V4 SBRIGgRT firichise $%eding

line 200 to a | oading area 5 adjacent to_the w apping station 10 t he
mechani candardf40otp Bhetera thefgr8Ap 206 thre ‘%P%fp%@ﬁtge g‘-?%iﬁ)f%%b and to
the support group 600 that cooperate,t orrectly _position t oup 2 of
cont ai nel® 314 tHreEspadtneb ?%%5f¥T§1gwﬁécbe3ﬁnﬁﬁfoip%fg%%%ii@%@pect to a

ool Bl o TS UL, B o gtablc JURROTLr o SRS
naniDU|aE%&f§¥%g5%¥%ﬁgt§06p? gﬁ8§9a3t95199tgf$%§§¥ad“%héaéﬁﬁﬁ&rt
plate 8. The actuation of the cutting element 800 is
controlled by the motor M5 in a similar way to what has
been seen for the other groups of the wrapping station.
15 The pincer group 900 is clearly visible in figures
30 and 34. Such a group comprisés a motor M6 and a jaw
901 connected to it. The jaw 901 1is able to translate
vertically along the axis Y¥-¥, perpendicular to the
longitudinal axis X-X, to lock the film 4 against the
20 lower surface of the support plate 8.

The pincer group 900 is also able to translate
alternately along a direction parallel to the axis X-X to
follow the plate 8 when it goes into 1ts extended
position. In order to obtain this, preferably the pincer

25 group 900 is provided with its own motor and guides.

With reference to all of the figure and in
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Areel 12 of film4 is |oaded onto the shaft 703, 15 which in turn is
engaged canti-levered in the bracket 704 of the reel-carrying group 700.
The stri pwofofiid2msé, partially unwound fromthe reel 12pchmaB2mo/feee edge
that is | ocked between the support plate 8 and the jaw 901 of the pincer
group 900. 20At this point the jaws 503 and 504 of the gripping group close
onto the group 2 of bottles 3, as shown in figures 4-5, 10-12 and 30-31. In

such a position,_the | 503 apnd, 504 .press. t opt-ai ' to
create aPgd 88%a50§€{%¥§%”ﬁ§%i%u gté?’4§%“%o%%?ét§% ggggﬁﬁﬁﬁsggﬁitroke to
pi ck up n rQup S 23 e g f he feeding Iine 200.
WO 2011/ §52§§’0g<:§{7“;| §§EE%IQLE)%[2[§6£ sh312 Iﬁﬁg’fm%{% hg%éstcgl%@()e]t‘d wrapping the film4
made from ext gasiblecl gudensi by Rehyethdena, (IdLREwascridedabove
begins. The notor M3 of the reel-carrying group activates to 5 rotate the
rack 702;gar guiidie Fengi tudi Medixie Xineobobhecqrappoagiguouxea
Consequently, the reel 12 of film4 rotates around the group 2 of bottles 3
hel d Py thgagenppitRg tGreoupr S8 (4 | gtaesoB- 80217 kheThedhianhes lurseionds  ont o
the group 2 of bottles and onto the jaws of the 10 grippin roup.
Bef ore t KO1f itrrsinsrfevwd uthengobduph@ ¢krdukargré@RiH®29K§u@ogﬁﬁbﬁéﬁé and
therefore before the film4 has conpletely wapped the group 2 of bottles
3, the pitncethgr WPEBY | gresact 69t ddiati . ecopr&ataw 891 GRS ed 15
along the axis Y-Y, separating fromthe support,%Iate 8 and freeing the
filma (PPgitéong)theTHEBR i3 0bi AerFayreHp 00HE r&SPEed R Ower ds t he
pl ate 602 shown in figure ﬁo,,freein t he areaEu dern%a%H Qﬂ@ §4ﬁ$e 8 (see
al so figtiréd 2 ThdP20Y° e Pdirficergroup” Hdt heCcdt g

10 4. The support plate 8 of the support group 600 is
completely extended, as shown in figures 32 and 33, and
together with the manipulator 401, supports the group 2
of bottles against falling.

A reel 12 of film 4 is loaded onto the shaft 703,

15 which in turn is engaged canti-levered in the bracket 704
of the reel-carrying group 700. The strip of film 4,
partially unwound from the reel 12, has a free edge that
is locked between the support plate 8 and the jaw 901 of
the pincer group 900.

20 At this point the jaws 503 and 504 of the gripping
group close onto the group 2 of bottles 3, as shown in
figures 4-5, 10-12 and 30-31. In such a position, the
jaws 503 and 504 press the containers 3 so as to create a
compact core. The manipulator 401 completes a return

25 stroke to pick up a new group of bottles 3 to be packaged

from the feeding line 200.
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20 el enent can be activated sinultaneously or at different tinmes, for
exanpl e the cutting elenent can be activated a little after the pincer
group.  wo20imm24ds0s circunstance the film 4 has al readpcstiBoiob@oert | east
part of three of the six bottles 3 of the group 25 2 and although it is no
| onger hel d by the pincer group 900, it does not disengage fromthe bottles
3 The support plate 8 is nowretracted (figure 14) to allow the

bottles 3 to Egﬁ%oggggtgéeﬂyz%%gf 8?§$g§§; ?ﬁguhgqggoushxagge iyeul ar rack

702 and the r 1 &Volutions around the group 2

Ol o> ot Lheendafhioung .l Bon ST SRR LN | ko)W ApRRCtdue 1 s

over the group of bottles 8.on conpl etion of the penultinmate
revol uti gp,of b@%i&%ﬁ' 12, the support plate 8 is brought back into the
extended position (figure 15), in abutnment against the 10 surface 84, to

support from bakowdthe Mandire thebeidRg -camplgtred.group Attitecendof the

| ast revolution, the pincer group 900 is brought under the support plate 8
and agtivataedet aHockathe7bR| mragaidngthd heosameuplaat 8xis5T&K phhicer group
900 us also activated to go beneath the support plate 8 and | ock the film4
agai nst the pmtepithd fggone. 3¢pnsequentTie diet irrplel Aent 001 s?acti vat ed
as shown in figure 34, translating the knife 801 parallel to the 20

| ongi t uditnaktasi sakoXndf thre groppi ng groupostdesal Indsilde PHe Sipport

plate 8, to cut the strig of film4. _ .
gripping group 500 (figures 6-9, 17). The film 4 unwinds

onto the group 2 of bottles and onto the jaws of the
10 gripping group.

Before the first revolution of the circular rack 702
is completed, and therefore before the £film 4 has
completely wrapped the group 2 of bottles 3, the pincer
group 900 is deactivated, i.e. the jaw 901 is lowered

15 along the axis Y¥-Y, separating from the support plate 8
and freeing the film 4 (figure 18). The entire pincer
group 900 is retracted towards the plate 602 shown in
figure 30, freeing the area underneath the plate 8 (see
also figures 12 and 29). The pincer'group and the cutting

20 element can be activated simultaneously or at different
times, for example the cutting element can be activated a
little after the pincer group.

In this circumstance the film 4 has already stuck to
at least part of three of the six bottles 3 of the group

25 2 and although it is no longer held by the pincer group

900, it does not disengage from the bottles 3.
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A first edge of the strip stays |ocked in the pincer group 800, ready for
t he packaging of a new group 2 of 25 bottles 3; the second edge sticks to
t he bundlwooalnesdy forned. WO 2011/ 024050PCT/ | B2010/ ®02A6510/002062 The

j aws 503 and 504 of the gripping group 500 open to free the fornmed bundl e
1. Inthis step the jaws 503 and 504 slide between the bottles 3 and the
| ayers of filmi4 mnund onto them 5The second neni pul ating arm 402 of the

mani pul ating means, 400, P ok bhebundl e diand del ivers dtiko the

di schar ge Ilne ure The operatlon 0 e W appi ng

stati on %chgv?pec%tes hotcihe packagipg Q‘forﬁ’pl@ﬂ\é%}éo%a%p%fd boptlest3. 10The

operation of the other wapping stations 101 106 i's anal ogous to that

just descdifhet:andL011{R24030RGTALB2QLN! 0PEH62nd the reel 12 of

film 4 perform many revolutions around the group 2 of
5 bottles 3 (figure 17). Preferably, the film 4 is wrapped
three times over the group 2 of bottles 3.

Upon completion of the penultimate revolution of the
reel 12, the support plate 8 is brought back into the
extended position (figure 15), 1in abutment against the

10 surface 84, to support from below the bundle 1 being
completed.

At the end of the last revolution, the pincer group
900 is brought under the support plate 8 and activated to
lock the film against the same plate 8.

15 The pincer group 900 us also activated to go beneath
the support plate 8 and lock the film 4 against the plate
8 (figure 34).

The cutting element 800 is activated as shown in

figure 34, translating the knife 801 parallel to the

20 longitudinal axis X-X of the gripping group 500,
alongside the support plate 8, to cut the strip of film
4.

A first edge of the strip stays locked in the pincer
group 800, ready for the packaging of a new group 2 of

25 Dbottles 3; the second edge sticks to the bundle 1 already

formed.
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CLAI M5 1. Apparatus (100) for packaging containers (3) for liquids into
bundles (1), conprising: at |east one pair (101-102, 103-104, 105-106) of
5 wrappi ngovatdess (101- 106) of groups (2) of contai nersT/(iB)o1o/e@oée St ati on
(101-106) in turn conprising neans for wapping an extensible film(4)
around a group (2) of containers (3) and mani pul ati ng neans (400) for
feeding and discharging said groups (2) of containers (3) to/from 10 the

20500, SALLER AEE 00 L S SN 5 Ol

containers (3 arging l'ine (300) of the

contai nef s )eeep%ﬁﬁgﬁgringaobeﬂaql kest (L hseheneld apdeqdiaggozne (200)

i s internediat respect to the wapping stations (101-106) of each

pair (101;40 0 Q3:106) 9 WaRDiAg St ahiionshd 104y406) nd wherein
t here ar%nét%ng%sgl%gé 5égcﬁ%rgétlines (301, 302), each ofymhich IS

opposi t ersaidaf gedhRgohi-Re+th280) 20 with respect to the corresponding

wr appi ng station (101- 106) or, vice-versa, a discharge line (300) is

i nt ergredi at e whth seespecmadrd pulle timapping 402t bdnshel GbnitiG)atongach pair
(101-102, 103-104, 105-106) of wapping stations (101-106) and wherein
there argeahs! axt pirck25upeetiengoundies L260)K, dwchvers whkcliol sshspposite
sai d dischargeline(301,302)with respect to the WO

2011/ 024056P0RF0B2010£062@620r 304 (figure 16).

The operation of the wrapping station 102 repeats
for the packaging of a new group 2 of bottles 3.
10 The operation of the other wrapping stations 101,

103-106 is analogous to that just described.
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correspondi ng wrapping station. (101-106) 2. Apparatus according to claim
1, wherein said feeding |ines (200) extend substantially at the sane hei ght
wi t h respwototim2s@nd di scharge |ines (301, 302) or el sepatinb2dibhiesent

hei ghts. 3. Apparatus according to claim1 or claim2, wherein each of said
feeding |ines (200) and said discharge lines (301, 302) is a single track
(301, 302) or is split into many tracks (201, 202). 10 4. Appar at us
according to any one of the previogﬁAgggins, wherein each of said feeding

| ines (200) and discharge |ines (301, 2) conprises at | east one conveyor

bel t, Orle|se§%%%%3,QﬂyeX960?3|fékifﬁ%ﬁ?&&%ﬁé““@&ﬂtéﬂﬁeg%rakb?'-fé§

5. Appar atus a ng to any one of previ ous cl ai ns, wherein each
wrappi ng 1§RLIN i&%ﬂﬁ@l&ymgl,s%@xgﬂém:ng group (500) of a group (2)
of containers (3) to be packaged into bundles, and said mani pul ati ng neans
(400) conprizge: 128st achkr spamechanpcaloarm (881)04abl 205010€) noved bet ween
a first position for picking up the group (2) of containers fromsaid at

| east 50nerf=egdimy $iaeid¢260)1andlascsecohdgpospsi di)f arf dedniveiiagst he group
(2) of containers to said gripping group (500), and 25 - a second

mechani cal3)ar rrd@023tablent ¢10e-hooedibettween corfdristinsbsiedvh £OF pi cki ng
up the bundle (1) of containers %3& fromsaid gripping group (500) and a
second posiademd oanr el Tid kehef bimdl € )( 13r8rNgort a?herR dro afdi scharge

line (301, 302). 6.Apgaratus according to claimb5, wherein said,
containers (3) and manipulating means (400) or feeding

and discharging said groups (2) of containers (3) to/from

10 the wrapping station (101-106);

- at least one feeding line (200) of the containers (3)
to be packaged;

- at least one discharging line (300) of the containers
(3) packaged into bundles (1);

15 wherein a feeding line (200) is intermediate with respect
to the wrapping stations (101-106) of each pair (101-102,
103-104, 105-106) of ‘wrapping stations (101-106) and
wherein there are at least two discharge lines (301,
302), each of which is opposite said feeding line (200)

20 with respect to the corresponding wrapping station (101-
106) or, vice-versa, a discharge line (300) is
intermediate with respect to the wrapping stations (101-
106) of each pair (101-102, 103-104, 105-106) of wrapping
stations (101-106) and wherein there are at least two

25 feeding lines (200), each of which is opposite said

discharge line (301, 302) with respect to  the
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5 gripping group (500) conprises at |east two U shaped jaws (503, 504),

able to be noved one against the other along a |ongitudinal

axis (X-X) to

| ateral | ywolzanp2s@bd group (2) of containers (3) and heca/isieonozessical |y
against falling. 10 7. Apparatus according to claim6, wherein said means
for wrapping a film(4) around a group (2) of containers (3) conprise a
reel -carrying group (700), suitable for horizontally supporting a reel (12)

of the film(4), erein sai.d reel-carryi ar (700) is rotatable 15
eakr Y

around s&°dT T & SRR X6

gri'ppi'ng group (500).

8. Appar abus ageQrding f q £l faherel iy sai i eRlin {1 Age@ieyp (700)
a bracket 61

conpri ses,

for supporting the shaft (703) of a 20

reel (12hfﬁé§r§§ddﬂr@if@n@“@ub@@aﬁﬂiﬁiﬂ?'b% t-oQt heghavhes] gH702)tht he

rotation axis o

whi ch coincides with the longitudinal axis (X-X) of the

gri ppi ng @it 508) ,saSai dabsackege (1Q4)eDeipglj nBegnal ow tdlseorati xed to,
said internally toothed wheel (702). 25 9. Apparatus according to claim S8,
al so sonprifsigigractsigcsreans of said reel-carrying group (700), said

3. Apparatus according to claim 1 or claim 2, wherein

each of said feeding lines (200) and said discharge lines

(301, 302) is a single track (301, 302) or is split into

many tracks (201, 202).

10 4. Apparatus according to any one of the previous

claims, wherein each of said feeding lines (200) and

discharge lines (301, 302) comprises at least one
conveyor belt, or else many conveyor belts in series
and/or in parallel.

15 5. Apparatus according to any one of- the previous

claims, wherein each wrapping station (101-106) comprises

a gripping group (500) of a group (2) of containers (3)

to be packaged into bundles, and said manipulating means

(400) comprise:

20 - a first mechanical arm (401), able to be moved between

a first position for picking wup the group

(2) of

containers from said at least one feeding line (200) and

a second position for delivering the group. (2) of
containers to said gripping group (500), and

25 - a second mechanical arm (402) able to be moved between
a first position £for picking up the bundle (1) of
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WO 2011/ 024050PCT/ 1 B2010/ 002062 actuator nmeans in turn conprising an
electric notor (M3) and an externally toothed wheel, fitted onto the shaft
of the elwotwimm2e@bor (M3) and directly engaged w t h saipdTiiBtoao/n@bézy

t oot hed wheel (702). 5 10. Apparatus according to any one of clains 6-9,
al so conprising a group (600) for supporting said group (2) of containers
(3), said support group (600) in turn conprising: a horizontal plate (8)

able to nov arallel, to 10_] ongi i axj - f. sal i ppi

gr oup (t5(57(5’)necbe r\i/\%resg a(3f)i r% ?;nj)et?ié%@edé%%ﬁﬁ%n?%%dﬁhﬁ)gﬁ%gai %hgl g{jepFB;}g
oes no E%H)Cg gk QUP o] .ners , extiende osition,
at whi ch sai Q{pl a%eg%ggﬁgupporrts tr%ge%ggg%of é}%’i)d %gﬁ?gigner(tsﬁ( 3) ggloarrineij in

the gri pRIidHE LBHAURLABRIA) g1 fthaku nente susdace3¢BA) of said horizontal
plate (8) in extended position, and actuator neans (M, 81-83) of said

support [ at e Agharakhis Appatatasngccardi nglatmcl 8, m Iherdizo coapdi sing a
20 pincer group (900) suitable for locking a portion of said film(4) at
t he gsoupyfiPpioig comdwd Ne3 &0 ) Hompheses neer Lgasupteonprssapgd jawa | aw
(901), able to be noved in abutnent against said plate (8) of the support
group (60M03,0 0tk thelei tm b4) m@Fedamtheprageamintst ttiie optkér dehgngand
actuator neans of said jaw (901) suitable for thrusting WO

2011/ 024G50P0Tei BRE10RDOREER (X-X) to laterally clamp said group

(2) of containers (3) and hold them vertically against
falling.
10 7. Apparatus according to claim 6, wherein said means
for wrapping a film (4) around a group (2) of containers
(3) comprise a reel-carrying group (700), suitable for
horizontally supporting a reel (12) of the film (4),
wherein said reel-carrying group (700) 1is rotatable
15 around said longitudinal axis (X-X) of the gripping group
(500).
8. Apparatus according to claim 7, wherein said reel-
carrying group (700) comprises:
- a bracket (704) for supporting the shaft (703) of a
20 reel (12) of the film (4) and
- an internally toothed wheel (702), the rotation axis of
which coincides with the longitudinal axis (X-X) of the
gripping group (500), said bracket (704) being integral
with, or fixed to, said internally toothed wheel (702).
25 9. Apparatus according to claim 8, also comprising

actuator means of said reel-carrying group (700), said
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it, along said longitudinal axis X-X, under the plate (8) of the support
group (600) in extended position, and - actuator neans (Ms) of said jaw
(901) suiwehba/dersot hrusting it against the plate (8) ofctrhB2awpost gr oup
5(600) in extended position. 12. Apparatus according to any one of clains
6-11, also conprising an elenent (800) for cutting the film(4) able to be
noved parallel to the longitudinal axis (X-X) of the gripping group (500),

he | i met er._of he. byng! I S Rt an- d3.
near to t wer e{%ﬁ#%{ﬁﬁﬁ}gaﬁgglggﬁga:ﬁ&( (j:e)ltel&lfl% TRl %%)8)

Appar at us'< ern utting el enen

Fixedly comnes %%ée%ngeggnggﬁ%ﬂe&r W 509) @nd/ ot 4 o5 gh seppoEt plate

(8), or € iI'sin romthemand 1s equipped with its own 15
act uat or FRANg SULEAb! Bok8E dnid Ngnht 1IMMAMBNt chfabbe hangi tugiaal
directi orJlC (X- X%. 14. Agpar at{Js()looilf or lpackagi ng J(éz‘oérjlt ainers for |iquids,
conpri si nGralrdLast wQrene@tinel 10402406) for wapping groups (2) of
containers (3) in bundles, the 20 station (101-106) in turn conprising - a

gri ppsng 19r.oupppz0Q) ueotd St dithdt theasty tawe UsShapedmjsavis-4,5081s604), able
to nove one against the other along a longitudinal axis (X-X) to laterally
clanp a groori(2)ngfa contug nEF®) ) 3joamnsuppddt ihensayed tgeabpy (M t@dut 25
engagi ng the upper portion and |ower portion thereof; - neans for w apping
an ext ensidilteifridma ar bdnd t Reigr oupipport group  (600) in turn

éomprising:

- a horizontal plate (8) able to move parallel to the
10 longitudinal axis (X-X) of said gripping group (500)

between a first retracted position, at which said plate

(8) does not support the group (2) of containers (3), and

an extended position, at which said plate (8) supports

the base of said containers (3) clamped in the gripping
15 group (500),

— an abutment surface (84) of said horizontal plate (8)

in extended position, and

- actuator means (M4, 81-83) of said support plate (8).

11. Apparatus according to claim 10, also comprising a
20 pincer group (900) suitable for locking a portion of said

film (4) at the group (2) of containers (3), the pincer

group comprising

- a jaw (901), able to be moved in abutment against said

plate (8) of the support group (600) to lock the film (4)
25" and prevent it from sliding, and

- actuator means of said jaw (901) suitable for thrusting
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(2) of containers (3) held by the gripping group (500), the w apping
direction of the film(4) being circunferential with respect to the

| ongi t udiwel20exi28050 X- X) of the gripping group (500); anecihiB2awo@berent
(800) for cutting the film(4), able to nove parallel to the |ongitudinal
axis (X-X) of the gripping group (500), near to the |lower perineter of the
bundle (1) in formation, to separate the part of the fil mwound on the

bundl 1), of in . fro b N '
Appar ot US o GO 0. o th L S e Lol % 1 Sy o (BOOT o1

supportin i d i 600) i
turn comsth aig “HE St BT e B A A T to the 15

| ongi t udinal, caxL$ oX-d fied ObEPRING 95auP ($P0) hetiweene fbest
retracted po(s:itl oﬁ, at %ﬁcﬁ sgi d plate dogs no§ supportl the group (2) of

cont ai ner@lﬂ@ti@di@na@é&ﬁgee%@ jtdwn, (@ whi ehesadbpbat egt8hpsupports
at the bottomat 1east Sone of said containers (3) clanped 20 in the

gri ppsng @omp (b tendsy ausiedn surface (84) of said horizontal plate
(8) in extended position, and actuator neans (M4, 81-83) of said support
pl ate (8)L2.l6appppatas uscaocdidinga et adne 16f allsdmsonfprlsi nglao25 pi ncer
group (900) suitable for locking a portion of said film(4) at the group
(2) of cormgmeris)g tare pieecert gfdUP) for cutting the film (4) able
to be moved parallel to the longitudinal axis (X-X) of
the gripping group (500), near to the lower perimeter of
10 the bundle (1) in formation.
13. Apparatus according to claim 12, wherein said
cutting element (800) is fixedly connected to said pincer
group (500) and/or to said support plate (8), or elsé it
is independent from them and is equipped with. its own
15 actuator means suitable for driving its movement in the
longitudinal direction (X-X).
14. Apparatus (100) for packaging containers for
liquids, comprising at least one station (101-106) for
wrapping groups (2) of containers (3) in bundles, the
20 station (101-106) in turn comprising
- a gripping group (500) comprising at least two U-shaped
jaws (503, 504), able to move one against the other along
a longitudinal axis (X-X) to laterally clamp a group (2)
of containers (3) and hold them vertically without

25 engaging the upper portion and lower portion thereof;

- means for wrapping an extensible film around the group
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(900) conprising - a jaw (901), able to nove in abutnent against said plate
(8) of the support group (600) to lock the film(4) and prevent it from
sliding wohoriaepeet to the plate (8) 5 of the support @rcoup20160@ps2 and -
actuator nmeans of said jaw (901) suitable for thrusting it along said

| ongi tudi nal axis X-X under the plate (8) of the support group (600) in

ext ended posi tion, and - actuator neans (M) of said jaw (901) sui tabl e for

10 thrustj i aj nst the Iate ) e

ext ended ?}% g Jc?ﬁn uhselgcgcofd;c%g 9%%%@(1 % (H%“I(?el n sa| d

el ement (%00) p%%g ngdt_LI}%cft'lorH(4):>fCO”PEbsesf%L§.§1 O\MM ) ndepengdent
actuat or TBans or onprises actuator neans 15 fixedly connected to said

support  grioup,{B0Q &Nt QF1 P Sadgk it NESTH10E 0P § P0QAinaLBaxPsogrss for
packaging groups (2) of containers (3) for liquids, conprising the steps

of 1 a) fonmdw hdr@updidlg fraant edoers ) ; 20 b) wr appi ng said group (2)
of containers (3) around a longitudinal axis (X-X) with a film(4) of
non- heat shramkd Ingneext eresd M)l ef gt astitcimmtigie af1lm (4), able to move
parallel to the longitudinal axis (X-X) of the gripping
group (500), near to the lower perimeter of the bundle
(1) in formation, to separate the part of the film wound
on the bundle (1) of containers (3) from the remaining
10 part of film (4).
15. Apparatus according to claim 14, also comprising a
group (600) for supporting said group (2) of containers
(3), the support group (600) in turn comprising
- a horizontal plate (8) able to move parallel to the
15 longitudinal axis (X-X) of said gripping group (500)
between a first retracted position, at which said plate
does not support the group (2) of containers (3), and an
extended position, at which said plate (8) supports at
the bottom at least some of salid containers (3) clamped
20 in the gripping group (500),
- an abutment surface (84) of said horizontal plate (8)
in extended position, and
- actuator means (M4, 81-83) of said support plate (8).
16. Apparatus according to claim 15, also comprising a
25 pincer group (900) suitable for locking a portion of said

film (4) at the group (2) of containers, the pincer group
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c) locking said film(4) at the bundle (1) in formation; d) cutting
the film(4) to separate the portion wound on 25 the bundle (1) fromthe
remai ni ngwpaniyo2wserein step d) is carried out with a cetriByieb@oent

(800) able to nove alternately in a direction parallel to said |ongitudina
axis (X-X). 19. Process according to claim18, wherein said step c) is
carried out through a pincer group (900) conprising at 5 | east one jaw

(901) and t] or neans (M) suitable for thrusting the jaw (901)
agai nst aﬁ§§%ﬂt%%ﬁ?§g%¥ﬁéce and wherein said cutting el enent (800)

conpr o o a %ygu@(lggg PEpTBAN, thalear s | BdGRARARNT 2 041 hdXedly cconnect ed
plate (8) of the support group (600) to lock the film (4)
and prevent it from sliding with respect to the plate (8)
5 of the support group (600), and

- actuator means of said jaw (901) suitable for thrusting
it along said longitudinal axis X-X under the plate (8)
of the support group (600) in extended position, and

- actuator means (M6) of said Jjaw (901) suitable for

10 thrusting it against the plate (8) of the support group
(600) in extended position.

17. Apparatus according to claim 16, wherein said
element (800) for cutting the film (4) comprises its own
independent actuator means or it comprises actuator means

15 fixedly connected to said support group (600) and/or to
said pincer group (900).

18. Process for packaging groups (2) of containers (3)
for liquids, coﬁprising the steps of:
a) forming a group (2) of containers (3);

20 b) wrapping said group (2) of containers (3) around a
longitudinal axis (X-X) with a £film (4) of non-heat-
shrinking extensible plastic material;

c) locking said film (4) at the bundle (1) in formation;
d) cutting the film (4) to separate the portion wound on
25 the bundle (1) from the remaining part,

wherein step d) is carried out with a cutting element
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(800) able to move alternately in a direction parallel to
said longitudinal axis (X-X). |

19. Process according to claim 18, wherein said step c)
is carried out through a pincer group (900) comprising at
least one jaw (901) and relative actuator means (M6)
suitable for thrusting the jaw (901) against an abutment
surface, and wherein said cutting element (800) comprises
relative actuator means that are independent or fixedly

connected to said pincer group (900).
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