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PROCESS OF MANUFACTURI NG SEALED PACKAGES CONTAI NI NG A
POURABLE FOOD PRODUCT AND PACKAG NG EQUI PMENT FOR

WOBERBORBING SUCH PROCESS TECHNI CAL FI ELD The pPEREP1007/061172

invention relates to a process of manufacturing seal ed
packages containing a pourable food product and to a
packagi ng equi pnent for perform ng such process .
BACKGROUND ART As it is known, many pourabl e food
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BACKGROUND ART

As it is known, many pourable food products, such as
fruit juice, UHT (ultra-high-temperature processed) milk,
wine, tomato sauce, etc., are sold in packages made of
sterilized sheet packaging material.

A typical example of this type of packages is the
parallelepiped-shaped package for ligquid or pourable food
products known as Tetra Brik Aseptic (registered
trademark), which is made by folding and sealing
laminated sheet packaging material.

The packaging material has a multilayer structure
substantially comprising a base layer for stiffness and
strength, which may be defined by a layer of fibrous
material, e.g. paper, or mineral-filled polypropylene
material, and a number of layers of heat-seal plastic
material, e.g. polyethylene film, covering both sides of

the base layer.
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the base layer.In the case of aseptic packages for
| ong- st orage products, such as UHT m |k, the packagi ng

woredosni@be al so conprises a | ayer of gas- and PCT/EP2007/061172

light-barrier material, e.g.,alumniumfoil or ethyl
vinyl al cohol (EVOH) film which is superinposed on a
| ayer of heat-seal plastic material, and is in turn
covered wi t h anot her Iayer of heat - seal plastic
naterk forn1nggthe nner f.ace of. the

k
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on fully automatic packaging machines from a continuous
web of packaging material, which may be cut to form
blanks or 1longitudinally sealed to form a tube of
packaging material.

In the latter case, which will be referred to
hereinafter without loss of its general sense, the web of
packaging material is loaded into the packaging machine
in the form of a reel, from which it continuously
unwinds, and is fed to an aseptic chamber for
sterilization, e.g. by applying a sterilizing agent such
as hydrogen ©peroxide, which 1is later wvaporized by
heating, and/or by subjecting the packaging material to
radiation of appropriate wavelength and intensity.

The sterilized web is then folded into a cylinder
and sealed longitudinally to form, in known manner, a
continuous, vertical, longitudinally sealed tube, which

forms an extension of the aseptic chamber; the tube of
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conti nuous, vertical, longitudinally seal ed tube,
whi ch forns an extension of the aseptic chanber; the

wo edwe/oafspackagi ng material is filled conti nuouBtERZ0DTI061172

sterilized or sterile-processed pourable food product
and then fed to a formand-seal unit for formng the
i ndi vi dual packages . The form and-seal unit conprises
pairs of jaws that are cyclically brought into contact
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The pillow packs are then separated from the tube by
cutting the relative transverse sealing strips, and are
conveyed to a folding station where they are folded
mechanically to form respective finished, e.qg.
parallelepiped-shaped, packages.

To allow folding of the web packaging material both
during forming and final folding, bend or fold lines,
i.e. creased or weakened 1lines, defining a so-called
“crease pattern” are embossed on the packaging material
at the production line (creasing operation).

More gspecifically, the web packaging material is
produced in converting plants where a paperboard, a pre-
laminated paperboard or the like, typically including a
paper layer covered on one side with layers of heat-seal
plastic material and barrier material, is subjected to a
number of successive processing operations including the

above-mentioned creasing operation.
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plastic material and barrier material, is subjected to
a nunber of successive processing operations including

WO bmsabsye- nent i oned creasi ng operation. Typi caPCT/EP2007/061172

exanpl es of successive procegsi ng operations perforned
on the web at the converting plant are: - printing a
repeated design pattern, usually nmade in nultiple
successive print units, e.g. one unit for printing

each 9 regeated attern.of %
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{ hESedhv ?FFﬁﬁngaocess to determine the actua
position of the web in order to performthe successive

oper af i 8ﬁ§fo§&§ﬁn§g pﬁ,qu:tJ]r}% ¢heCutting the web material

through mechanical or laser devices; and

- forming a further heat-seal plastic material layer
on the printed side.

In order to assure that all discrete operations both
at the converting plant and in the packaging machine are
in register with one another, 1i.e. made at correct
relative positions on the web, register marks must be
provided on the web.

According to a known process, this aim is achieved
by printing a first and a second register mark on the web
at the first print unit. The first register mark is used
in the successive steps of the converting process to
determine the actual position of the web in order to
perform the successive operations, such as printing the
remaining colours, creasing, and laser-processing,
mechanical perforating, hole punching, etc., if any. The
second register mark is used in the packaging machine in

order to control the feed of the tube of packaging
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remai ni ng col ours, creasing, and | aser-processing,

nmechani cal perforating, hole punching, etc., if any.
wabespesend regi ster mark is used in the packaPiTgP2007/061172

machine in order to control the feed of the tube of

packagi ngmaterial and the form ng operations thereon.
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a portion of the printed design means that the register
mark itself is, for instance, not perfectly in register
with the respective bend or fold lines, because printing
and creasing steps are two different successive
operations in web material ©production and, although
relative shifts between the two operations are kept to a
minimum, there are inherent tolerances in the production
process (print-to-crease tolerances). This may cause
problems in successive packaging operations, wherein the
packaging material is positioned according to the printed
marks in order to be folded at the bend or fold lines.

In general, the use of a printed register mark for
successive operations implies that such operations are
performed with a position error, depending on the process
tolerances, which is referred to the printed mark. This

means that any result of a successive operation (printed
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In general, the use of a printed register mark for
successive operations inplies that such operations are

w@eooBosaseal wWith a position error, dependi ng onPCTEP2007/061172

process tol erances, which isgreferred to the printed
mark. This neans that any result of a successive
operation (printeddesign, crease pattern, |aser
pattern, etc.) nmay have a positive or negative
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fold lLine is used as a "register mark", the position
BPlﬁEéVﬁesrﬁﬁFePFSWe?H §uc operations which is up to the

sum of the tolerance widths of each single operation.

To eliminate the above-mentioned relative error
between the operations for making the crease pattern and
the laser pattern, it has been proposed in US 6,046,427
to detect the position of the bend or fold lines on the
packaging material for triggering the laser device. This
method allows to avoid generating the print-to-crease
tolerances but introduces other problems.

In particular, if a bend or fold line is used as a
“register mark”, the position of the web material in a
given, e.g. 1longitudinal, direction can be detected
provided that such bend or fold 1line 1s correctly
identified with respect to the other bend or fold lines
forming the crease pattern. This would require to use an
additional reference <code, e.g. a printed code, to

trigger a “reading window”, or alternatively extremely
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given, e.g. longitudinal, direction can be detected
provi ded that such bend or fold line is correctly

WO dmabidsped with respect to the other bend or POI/EP2007/061172

lines formng the crease patyern. This would require
to use an additional reference code, e.g. a printed
code, to trigger a "reading wndow', or alternatively
extrenelyconplicated sensors. Moreover, such sensors

? % % to detect bend or fold lines on flat
ﬁﬁ?@ ¥

gohVertfing operations, but are not
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%?%Lﬁéfé%ihﬁggﬁssﬁﬁﬁ‘33%2 foet bi'rect ronbaghgaing machine
hor i di splacenents in the horizontal "tube

%Rﬁgﬁﬁﬁ "CHEF&ctFon: and - the arduous conditions of
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ddi.ti onal pr nt k adapted to. be read nor
38§?|§rpﬁu?ﬁe596 O oRnBatRGa! o RACKRRANG: 6@6§él during

iﬁerent cal ly readabl e |nd|8 such as
gb %pgnaa aﬁgeg aaeopSFatlons ue’ to 1nterna pressure
changes;

- the wvertical displacements in the tube-feed
direction;

- the horizontal displacements in the horizontal
“tube twisting” direction; and

- the arduous conditions of the working environment
in which the sensors would have to operate.

Therefore, 1t 1is necessary to provide additional
printed marks adapted to be read more easily in the tube-
fed packaging machine or to wuse different optically
readable indicia, such as the position of a web edge, or
prelaminated holes for opening devices, or the
longitudinal seal of the tube; however, these indicia are
difficult to detect for the reasons above-mentioned, and
in any case require dedicated sensors.

To sum up, although effective to eliminate the
“print-to-crease” tolerances, the proposal contained in

US 6,046,427 still requires two detection systems, one
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prel am nated hol es for opening devices, or the
| ongi tudi nal seal of the tube; however, these indicia

wae@smidspé cult to detect for the reasons PCT/EP2007/061172

above-nentioned, and in any gase require dedicated

sensors. To sum up, although effective to elimnate

the "print-to-crease" tol erances, the proposa

contained in US 6,046, 427 still requires two detection
or nte det ect abl e
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This scope 1is achieved by a process as claimed in

claim 1.

Another scope of the present invention is to provide
a packaging equipment for performing such a process.

This scope 1is attained by a packaging equipment as
claimed in claim 11.

BRIEF DESCRIPTION OF THE DRAWINGS

Two preferred, non limiting embodiments of the
present invention are described hereinafter by way of
example with reference to the appended drawings, in
which:

figure 1 shows, schematically, a converting plant
for performing the process of the present invention on a
web packaging material;

figure 2 shows, schematically, a forming/filling
machine for producing sealed packages from the web
packaging material manufactured by the figure 1
converting plant;

figure 3 shows a portion of the web packaging
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figure 1 shows, schematically, a converting plant for
performng the process of the present invention on a

wowrbspast@gi ng material; figure 2 shows, schenetT/ER200Y061172

a formng/filling machine fog produci ng seal ed

packages fromthe web packagi ng material manufactured

by the figure 1 converting plant; figure 3 shows a
portion of the web packagi ngmaterial of figures 1 and

2 at _an enl.arged scale;, figure 4 shows a .
Fargliadcaro  ePaEssatetl tnor th Akt ST 55 BFat8ési ng
statign of the f%gure 1 gonvergin% Ian&; fi ur§.5 ‘
shows™*€eh8mat i 2Py, “ndthdrfenbodrmemost g°ction of a

onvertin | ant _for perform the process.of the
HRCESh: 1o Brt T OR“0R=0oHEd eIty rafer 4P ahtpure 1
figure 6 shows _portion of the web packaging materi al

of V?ﬁEFEgSP,aQ?’an enl arged scal e. BEST MODE FOR
CARRYLNG QUT_THE | NVENTI ON Nuneral 1 in figure 1 .

e o584 Ge5 oo RbFe BCCORSE CRngYpl ARPEABE FRBAALTRGE of
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ForTi g7 11119 ng wachi het 4 R ) Yher Broduetngt the

seal ed packages 5 containjn urabl e food. products.
PFARENT. ARUCHECRRNEN 4% dBF PnbEhREARS| V8 Al be’ of ig

ackagi ng equi nt for formng seal ed packages 5 from.
g glggreq 6pn§hows a portf%n of t%e w%% packaging
material of figure 5, at an enlarged scale.

BEST MODE FOR CARRYING OUT THE INVENTION

Numeral 1 in figure 1 indicates as a whole a
converting plant for producing reels 2 of web packaging
material 3 to be used in a forming/filling machine 4
(figure 2) for producing sealed packages 5 containing
pourable food products.

Plant 1 and machine 4 define successive units of a
packaging equipment for forming sealed packages 5 from a
raw web packaging material fed along a predetermined path
P.

Plant 1 essentially includes an unwinder 6, in which
reels 7 of raw web material are loaded, a number of
processing stations 8, 9, 10, 11 described hereunder in
detail and located along path P, and a winder 12 where
reels 2 of finished web packaging material 3 are formed.

The first processing station is a print station 8,

per se known, adapted to print a register mark 13 on web
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raw web packagi ng material fed along a predetermnm ned
path P . Plant 1 essentially includes an unwi nder 6 ,

woO posloiashe reels 7 of raw web materi al are | oadeCi/ER2007/061172

nunber of processing stationg 8 , 9, 10, 11 descri bed
hereunder in detail and |ocated along path P, and a
w nder 12 where reels 2 of finished web packagi ng
material 3 are forrred The first processing station is

i tat k , dapt t
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dt t th t t f
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in f t I at ed th
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ackaging materj al . The ne t _processin st ation is
P L P v indnaier 1 LR Bdc kgl g Gt of PARSTET

%ﬁ%?n;ed? 2$tqv\cﬁg1 a couplfe of cr ears,éfggnrol I eirnse 14ex%gndlng

orthogonally to path P and having pre-determined length
and thickness. As shown in figure 3, register mark 13 is
located in the middle of bottom end of the repeatlength
of web packaging material 3.

The next processing station is a creasing station 9,
wherein web packaging material 3 is fed between a couple
of creasing rollers 14, 15 having, for instance,
complementary crease profiles (not shown) , i.e.
projecting ribs on one roller and grooves on the other,
which locally delaminate web packaging material 3 along
predetermined lines defining a repeated pattern 18 of
bend or fold 1lines, conveniently known as “crease
pattern”

Each crease pattern 18 (figure 3) includes, in a
known manner, a plurality of longitudinal bend or fold
lines 19, corresponding to the vertical corners of the

finished packages, and a plurality of transverse bend or
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conpl enentary crease profiles (not shown), i.e.
projecting ribs on one roller and grooves on the
w@tdven4eswhi ch | ocal |y del am nate web packagi ngPeEERI00AN61172
3 along predeterm ned |ines gefining a repeated
pattern 18 of bend or fold lines, conveniently known
as "crease pattern” . Each crease pattern 18 (figure 3
i ncludes, in a known manner, a plurality of
bend or_ fol corres

)

| i di I I i 9 i

FRe v art PEal?CCor HAPERA TR i hi Shed RREADES. ARE'ETS OF
i ft bend fold li 0 .

e Babitarngt ho kRS S hnrBr BornalERert: ReparRugdon®

and.the hase of the transversal seal portions or

“fin§*"°I'nclined bend or fold lines 21, mainly
incli

11 98, D5 B, o Socpresentat T erent, anglesca vy
G8°, 9P, LD O £ESRSE, PRLLPLD (8o <.
BRSKROLA0STRL L 23 A Creas iy 1 AL 0,2, LS, et ScL et o
GAATELS, Sho.I N Lie enghosed Liguesy he.shecd o e
shaft_encoder 23 (known per se) . using the peripheral .
Spocd”BF PHa-ForRers I6Bapearehird Brtby A conPacPrEes ng
Teasuring devige, 2.9 W Lh 2, Laser Doppl gr anemoeter
marks 13. In the example shown in the enclosed figures,
the speed of web packaging material 3 is measured by an
incremental shaft encoder 23 (known per se) using the
peripheral speed of the rollers located there or by a
contactless measuring device, e.g. with a laser Doppler
anemometer (not shown).

Web feed at creasing station 9, and therefore the
register of crease pattern 18, is controlled by a control
unit 24 in response to sensor 22 and to incremental shaft
encoder 23.

Since print and creasing stations 8, 9 perform
different successive operations on web packaging material
3, perfect registration between each register mark 13 and
the respective bend or fold lines 19, 20, 21 cannot be
ensured due to 1inherent tolerances in the production

process (print-to-crease tolerances) as above discussed.

In order to make the print-to-crease tolerances
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Web feed at creasing station 9 , and therefore the
regi ster of crease pattern 18, is controlled by a

wa@emBnasIanit 24 in response to sensor 22 and POI/EP2007/061172

i ncrenental shaft encoder 23;, Since print and creasing

stations 8 , 9 performdifferent successive operations

on web packaging material 3 , perfect registration

bet ween each regi ster mark 13 and the respective bend
annot be ensured
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In the example shown, applying station 10 includes a
couple of applying rollers 27, 28, between which web
packaging material 3 is fed. According to the embodiment
shown in figure 1, the synchronization between applying
station 10 and c¢reasing station 9 1is obtained by a
mechanical coupling between the two couples of rollers
14, 15 and 27, 28, e.g. by means of a gear transmission
30 (schematically indicated in figure 1 by a dotted
line).

Preferably, as shown in detail in figure 4, applying
rollers include a roller 27 having radially protruding
ribs 29 and a counter-roller 28 which is ©purely
cylindrical, i.e. without any corresponding indentation.
Due to this structure of the applying rollers 27, 28, the
resulting register mark 26 1is defined Dby compression

lines, i.e. lines compressed on one side only of web
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station 10 and creasing station 9 is obtained by a
nmechani cal coupling between the two couples of rollers

wddgoshEssadd 27, 28, e.g. by nmeans of a gear PCT/EP2007/061172

transm ssion 30 (schematical{sy indicated in figure 1
by a dotted line) . Preferably, as shown in detail in
figure 4 , applying rollers include a roller 27 having
radiall'y protruding ribs 29 and a counter-roller 2 8
mhi%h LS pur ¥.cilbndrical, i.e. wthout any
Eorrégpordi'Ag i ndentation. Due to this structure of

th I 27, th lti t
mfkaggt%'gr@%gi" R I TR L
d k t
R bernaorvery Topay gféptﬁﬁgkt§89ﬁ8§ 3 '”%Ps nds by one
t . t echnol h
aﬁsﬁﬂsﬁacﬁﬁﬁﬁﬁ.hg Stibhon's ProrBhy Welis off malerfemale
mal e- fenale%fiea5|ng rollers, ﬁEuch as the ones used in.

8F83§FH8 statton® t K€ ehBbdi Went dfS3% gure 5825109

glster mark 26 is |located at one of the bottom
6FREPE 8f the repeat|ength of web packaging material

S Ty et nes, paallol ) npal 13

not her, in the we fee direction, i al on ath
BOSTRE Abx(r ShasdimgP S o 1RERE | 38eFhEt APPR C1Enoth
of web packaging material 3 and includes four inclined
lines, parallel in pairs and defining two crosses that
are offset from one another in the web feeding direction,
i.e. along path P.

The next processing station is a laser station 11
adapted to perform a structure-modifying operation, such
as a cutting, perforating, creasing or scoring operation,
on web packaging material 3 by local vaporization thereof
with a controllable laser beam movable from a fixed point
in at least two perpendicular directions.

The operation performed by laser station 11 creates
a repeated laser pattern (not shown) on web packaging
material 3 and 1s Dbased on a synchronization pulse
created by detection of the position of recurring
register mark 26 through a sensor 31.

More specifically, laser station 11 is controlled by
control unit 24 as a function of the position of register

marks 26 as detected by sensor 31 and also the speed of



10

15

20

25

adapted to performa structure-nodifying operation,
such as a cutting, perforating, creasing or scoring

wWop@salised, on web packagi ng naterial 3 by | ocBET/EP2007/061172

vapori zation thereof with a gontrollable | aser beam
novable froma fixed point in at [east two

per pendi cul ar directions. The operation perforned by

| aser station 11 creates a repeated | aser pattern (not

b
N N A T LI
0Si |onigf recurring register nark 26 through a

t
8H8GF 317 More specifically, | aser station 11 is

contr |1ed by contr H 24 as a function oi t he
posi £ FBRSbt ¥8§ﬁ§fle?- i ‘GHtEou by Serishr 317"

d _also the eed ackagi n terial as
3o SR e P@%%ﬂ%%ﬁeg&él % Siamst 33 (el
tation 11 basicall ri ses .a aser so rce 32 f
BeRBPatTng the*t asBr ™ beamy artd & J(%wrﬁ%wnd
n the ar r % .incluydi ng nova Ie mrrors
S L T ER Mt A Uy T MU S e L T
ar directions so as to create the desir

Bat per 'lglultﬁraa%t%tww%sftﬁPesaéxhaast%eﬁte aiics, G8sired

shown adj acent to the treatnent area of web packaglng
RateFrar 3 by means of which the fumes created by

| ocal _vapori zation are drawn off. , ,
In paddl tion, a umes exhaust unit 34 1is shown

adjacent to the treatment area of web packaging material
3 Dby means of which the fumes created by 1local
vaporization are drawn off.

Plant 1 may include one or more further processing
stations, e.g. a further print station (known per se and
not shown) for printing a repeated design pattern 35
(figure 3) on web packaging material 3, and a laminator
(known per se and not shown) for producing a
thermoplastic layer on one or both sides of web packaging
material 3, and also for applying a gas- and light-
barrier layer, where present, such as an aluminium foil
layer. Also for these operations, register marks 26 are
used as reference means.

According to a possible alternative not shown, the
print station for printing repeated design pattern 35 may
also be placed as first station in connection with print

station 8 for printing register marks 13.
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Plant 1 may include one or nore further processing
stations, e.g. a further print station (known per se

waeasnasschown) for printing a repeated desi gnPEEEPBNTIO61172

35 (figure 3 ) on web packagjsng material 3 , and a

| am nat or (known per se and not shown) for producing a

t hernopl astic | ayer on one or both sides of web

packagi ng material 3 , and al so for applying a gas-

and lightbarrier, |l.ayer, .where present, such as an

al umi gun??%ﬁ| 1%?%¥. ﬁFsoq?g? t i 8%60pe#§¥ﬁoh%¥ocess of
regi ster marks 26 are,used as _reference_neans.

REU3T O hi 0B 65 OP LT Pl AGEF 98 LGt PERORATeFNRY Plant
rint.stati fo rinting repeated design pattern 35
ﬁa§n89§8e5eggFa§é8B§so%rrst station in connection with

int_station 8 f inti i st 13.1n th
Pl gt~ of EERG-dbBYe, FEHG 5 oadee o7 ShanurHctr | hf b P

ackagi.ng nmateria _perfornmed by plant 1 includes the
§?8E§86P8 B?%@Fa?hg§printed regi ster marks 13 on web

3. of bgR G Fol PPREST 100 S0 5T off web Rafiengt hg o ]
TEHESt ot maris 190 o yIRG rBoFSFer a2 th vebas
_ 131 affl yI'RG e STer wariEE b

BCKPLng et ol 3L 2 e pnized vay i LB Le,
llnes—lgépplying register marks 26 on web packaging
material 3 in a synchronized way with the step of
applying recurring pattern 18 of bend or fold lines 19,
20, 21; and

- performing subsegquent operations, such as a laser
operation, a design printing operation and a lamination,
on web packaging material 3 based on a synchronization
pulse created by detection of register marks 26.

Packaging web material 3 is then used on
forming/filling machine 4, shown schematically in figure
2, for producing aseptic packages 5; 1in particular,
packaging web material 3 is unwound off reel 2 and fed
along path P through an aseptic chamber (not shown),
where it is sterilized, and through an assembly 39 (shown
schematically in figure 2 and described in detail, for
instance, in EP-A-1116659, whose content is incorporated

therein by reference) by which it is folded gradually

into a cylinder and sealed to form, in a known manner, a
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20 , 21; and - perform ng subsequent operations, such
as a |l aser operation, a design printing operation and

wa@2doanidsad i on, on web packagi ng material 3 basedr/BP20a7/061172

synchroni zati on pul se createg by detection of register
mar ks 26. Packaging web material 3 is then used on
formng/filling machine 4 , shown schematically in
figure 2 , for producing aseptic packages 5 ; in

3is unwoul

PIH ST TR U i ke
T E e S A L

d bed det ai | f t EP- A- 11166
s it %ssas'eﬁd@&gé?%? 3&%{1#&95:2 “bj #EFer o ofopging

. [ is fol r al | i nt der an
EB3FR 41D, Porth Ty Throar armer Sulet nh%uglgure 2 for
verti cal be 42 having an axis A , coaxi
SI8Rd* F%ﬁgut&&Fﬁ&ﬁe eaﬁqffﬁﬁﬁ%ﬁﬂ%ﬁ to ?%%t %xu¥ertlcal
Brlefl s 39 |ncIu es a _nunber
BRFESOR0 rﬁﬁ el ar abreeds thli A gosters,
. |ICIt arranged SUCCGSSIV al ong.a .
GBreRe Vﬁo??%SnPSFPEQE Sp aﬁdtsasHCﬁa§8r5b08# PBESLAG OF
rolkers mh'cg_ ave axes endi cul ar. to such ‘
Perti cal adHJr e 16 pﬁ?ﬁp Hede‘??%ujr%%lb%ctﬁa\?egages or
ul sory ssages for acka i ng web teria

%F FHg"gr | Pyt Fht8&cti on’ $1 M %n 966 aélé/haipré pgeiton

substantially circul ar shape
from an open’C shape to a substantially circular shape.

As shown in figure 2, one of forming units 40 can be
angularly moved about 1its axis by an actuator 41 to
adjust angular position of tube 42 with respect to axis
A,

Tube 42 of packaging material is then filled
continuously with the pourable food product by means of a
known filling device 44, and is then fed to a forming and
transverse sealing station 45 (shown schematically in
figure 2 and described in detail, for instance, in EP-A-
1325868, whose content is incorporated therein by
reference) where it is gripped between pairs of jaws (not
shown) that seal the tube transversely to form pillow
packs 46.

Pillow packs 46 are then separated by cutting the
sealing portion between the packs, and are fed to a final

folding station 47 where they are folded mechanically to
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As shown in figure 2 , one of formng units 40 can be
angul arly noved about its axis by an actuator 41 to

w@adjoastesadigul ar position of tube 42 with respeRCT/EP2007/061172
axis A . Tube 42 of packaging material is then filled
conti nuously with the pourable food product by neans

of a known filling device 44, and is then fed to a

form ng and transverse sealing station 45 (shown
chen%tlca in Li ure_2 and described in detail, for
fAsta %318 P2 %§§5§68 whose content is

ot webhe %\‘Sgét f b%ﬁasfggm gqefoge%q ; eetk rioped;
5 BTBNER B 2 ) b CYAGTERS S Tl ol PPERR 22100
and, afe fed a flnal folm

t th
DRLy T effe%ﬁifse?h&?dar h%ﬁ&l&aﬁﬁefch%%%fam Pei e 42

fini shed packages 5 Packages 5 are obt ai
#8%?@1{?3%1%% r i %l OREUBARd BT ot o | eslféglﬁadmal
g trollln he material feed db

aﬁa{mg Bbsteben Jo 5 e tp%acﬁ%a@ Ygeans of a
ular 0Si thn of ongltudlnal sea f_ tube é %
RPERF edfedf ™t o oA W by Tedtis of o b bgered on the

readi n reg i ster rks 26 located on the material at
WﬁF@F%ﬁ%sa nﬁﬁFgaggegrfically, a control unit 49
receive a

More specifically, a control wunit 49 receive a
position signal from sensor 48 and generates, in a known
manner, at least a first controlling signal for assembly
39, in order to position correctly tube 42 about its axis
A through actuator 41, a second controlling signal for
forming and transverse sealing station 45, in order to
position correctly each repeatlength of packaging
material (i.e. each pattern of bend or fold lines 19, 20,
21, each pattern created at laser station 11 and each
design pattern) with respect to the gripping and sealing
jaws, and a third controlling signal for final folding
station 47, in order to fold correctly pillow packs 46
along bend or fold lines 19, 20, 21.

In view of the above, the present invention, as
described and illustrated with reference to figures 1 to
4, allows to achieve the following advantages over the
prior art.

Fach register mark 26 is in perfect register with
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position signal fromsensor 48 and generates, in a
known manner, at least a first controlling signal for

w@s®eniisye 39, in order to position correctly tRPOBEERD07/061172

about its axis A through actyator 41, a second

controlling signal for form ng and transverse sealing

station 45, in order to position correctly each

repeatl ength of packaging material (i.e. each pattern

eac Eatt c eated
t

Bhe |§soefrfesstp£§dglﬁlgnpaa% Echtass 4 19,

cant i Itléﬁtsin) It“zeg% o fﬁaﬂ(ﬁesjfe% ki 1??&?%%9&2?9;%59?1 ot
46 ,

PBFE 19es 1005 50m 510 PR aur %P??éhgsgvgg%igsf *bince

esent inventio described and illustrated, w
e L e Lol LRt A L S L
igllomnn advant ages over the grlor art. Each reqiste

ARDER TS0 | i ipdid eea Tohi SEEP 0Pt Kt h@r%orcpél&wﬁﬂe 2 a

attern 18 of beng or fold |lines 19, 2.1 as the
EEEBE&PPv& opetat 1ohsc o BBpLYiAG 5 |¥§ﬁl%§ﬁﬁn%ﬁéks 26,

nchroni zed wi th one anoth Besi des, ce .t he
Eﬁ%ceE%F%Eaaﬁﬁns??%%%$%pé%ﬁf oSt iTH n&EFi n&3p|§H9 pthe
and al so i ackaqi machi ne 4 a e controlé%d as
FBHE?FBH“GF“Bh&I& &nHﬁf%ﬁEﬂt%%n 6f Mégist U%ﬁﬁ%son the

the tol erance between each rlnted rk 13 and the
@BPPééﬁBHHFHE 8%e5§€ Bﬁ??@ﬁh“is RESTRBTL] fPB@nE@CgﬁgeS 5.

the Moreover, the process according to the present
invention allows the use of reference means (register
marks 26) adapted to be easily detected without having to
read a bend or fold line, which in practice is extremely
difficult and would compulsorily require extremely
complicated and expensive sensors; this is particularly
advantageous in the case of operations performed in a
tube-fed packaging machine, wherein, differently from the
bend or fold lines, register marks 26 can be easily read
without requiring “external” reference or auxiliary
indicia to fully establish the longitudinal and
transverse position of the packaging material and its
speed.

In particular, in packaging machine 4, for example,
register marks 26 can be used as reference means for
permitting to correct the position of each repeatlength

of packaging material in the wvertical direction with
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manuf acturi ng of web packaging material 3 and packages
5 . Moreover, the process according to the present

WO pwentdsed al | ows t he use of reference nmeans (PEQEBR1087/061172

mar ks 26) adapted to be easi|gy detected w t hout having
to read a bend or fold line, which in practice is
extrenely difficult and woul d conpul sorily require
extrenely conplicated and expensive sensors; this is
articul arly.advant ageous in the.case .of operations
berPBried T e %Qﬁp%%@a&?ﬁélﬁgc%ﬁﬂ§ heraifitng and
ifferently nd 0 .d Lines
P RE VSR RARCBL B FF o CrERA A (HGGE P eqhF FERG Lo / and £o
"exter aLE ref erence or aux |I|aQ¥ |ndEC|a o full %
88F£BF sh-the AFGHgiPtudP Raf “aRd (FansVérse” %03| 8 cgfIing
mat er i al its, speed. par

PCBackagl Mo AmChERBoE" T8r SXBnprE:or of sUGHORaEKESting

26 can _be used as reference neans for pern1tt|ng to
8FF88Fl?ﬂ "position of each repeatlength of packaging
mat er

n the vertical direction withrespect to the
el e ﬁamgéﬁr.ﬁ%ﬁiaagOS?SFoﬁﬁqﬂfiﬁﬂg Egns Hhs sBrosent
sealing station. 45 esi gn correct 3
B P rbERo T ha S o e EPBRZEE: i?aﬁﬂnﬁacﬁéﬁu Rinted
naterlaﬁ W th respect%ﬁg%lts ax e-tw sting

BorFPELEi ol CFurther ttﬂﬁlBFbE%5§%§806Fﬂl?EFt%e“d oF

resent _inventign retains the conce t f creasi
i S Eﬂ?édl9 SO 8 Eong w%lch the gaggng matgrial

is successively mechanically folded to form packages 5.

Finally, +the process of the present invention
retains high flexibility by enabling the use of wvarious
techniques for making the reference means used in all
subsequent operations (register marks 26) and wvarious
techniques for reading the indicia.

Figures 5 and 6 regpectively relate to possible
different configurations of the converting plant and the
register marks used as reference 1in the operations
following the application of crease pattern 18 on web
packaging material 3. Such configurations of the
converting plant and the register marks will be indicated
hereafter respectively with 1’ and 26’ and will be
described only insofar as they differ from converting
plant 1 and register marks 26; the same reference numbers
will be used, where possible, for indicating component

parts corresponding or equivalent to those already
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material to obtain perfect printing also at the bend
or fold lines 19, 20, 21, al ong which the packagi ng

waoredosni@be i s successively mechanically fol ded por/f£Pr0o07/061172

packages 5 . Finally, the prgcess of the present
invention retains high flexibility by enabling the use
of various techniques for making the reference neans
used in all subsequent operations (register nmarks 26)
agdcva%ggus techni ques for reading the indicia.

aré “and 6 respectively relate to possible

dlffe ent_c nflguratlons of the Conég%%i?ﬁep8%§r§€lgﬁglng

the r&gi SEEF AP RE” LEBACRE FEFePENnE
I th ti f
Bs%%%@%ﬂg3 mCBPFAF S0 CSaEH 8%%??3392?.8%&08f (hes T84 to
t pl t dth ks w
o Can A tnB el SRS el Bt %F?%hﬁrgﬁ%na Sgangpgrent
will be des ri bed only |ns%£ar195 t dlffe from q
Convertiig i it 1"and et ir RS 85T S HY shpPrinte

%ﬁrence qgnbers Wi

d, wh blLe, f
cat i TP onsianen r%%r&§ﬁ§§v+e%p§ﬁ§ﬁﬁoss' o

§58r in et of

to those alreadggesc E artlc | ar, hn q.
SBﬁQE?tPﬂBtEFQn 1Wl pﬁE ﬁgﬂHﬁn YefPRL18Y: pefore
reachin creaS|n station , is fed to an addltlonl

pri nt%ﬂg §%\P?oﬁ @ Rﬂ%éﬁé%glr? af”tfreafr%%lr"eent“%‘f ﬁhown' this
one-col our are ?f web 3 re 6 rlnted
ﬁP?ﬁaElPPgﬂﬁﬁé @u&@uﬁﬁ?%ﬂr <%oéPt| fbaW%t%fthe

operation for printing the repeated design pattern 35
and/or the operation for printing register mark 13.

After web packaging material 3 1is creased at
creasing station 9, the part of crease pattern 18 lying
on printed area 51 1is illuminated by an illuminating
device 52 using a laser source or another light source.
In this way, the part of crease pattern 18 1lying on
printed area 51 is activated, e.g. may change colour, and
can be easily detected by sensor 31.

The activated zone of printed area 51 defines a new
register mark 26’, which will be used as reference for
performing the subsequent operations.

Also in this case, register mark 26’ 1is perforce
obtained in a synchronized way with the step of applying
crease pattern 18.

Moreover, register mark 26’ defines a reference

element which is clearly distinct from crease pattern 18.
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crease pattern 18 will be subsequently applied.
According to a possible alternative not shown, this

wop@satisadq nmay be al so perforned in connecti onP@I/EP2ODTIEGS1172

operation for printing the rgpeated design pattern 35
and/ or the operation for printing register mark 13.
After web packaging material 3 is creased at creasing
station 9 , the part of crease pattern 18 lying on
Eintg are%ﬂ§%k£s il Iunlnatedmb an Iunlnatln casil
Bvi 2 usiHg 1 ak%¥ T 3buf ce 8 Kanéther G4 Y
t wa art _of crease tter

Ry @H%HlsP?§t§&‘5¥é§“%1 BEhLnToareds &l ShagetnRAgserT
;glour ang can be eas#.é g ected b sensor 31. The

ti VarBd"2oH81BF HrIRt &g ?gasgfsaﬁ ines a new

regis 26’ d as referen%

ot oPREROTENE STbsequeNP-Gperati BeoTars6 Fn TS

case, .reqgi ter S erforce obt i ned
EoohibaTs2athal §5twa¥hé SRE oFOa86F9 AEEregigof web 3
t%ern 18. Mbreover,. |ste 6 defines a
F rénc%f@e?%%%ts%%}ﬁjcfr% S %P § nctStr o tivation
crease pattern 18,1 n ot her rds i ster
gén B% coastf fy %ﬁ%%éndﬁ?sﬁ> %%Wﬁ4|w %feﬁalﬁﬁﬁﬁﬁﬁarPfofthe
cre attern 18, w thout usi conpllcated sensors.
ARE 98? g°to® 6&?@1% &%Heeffhgtgﬁ © shpwpted area 51,

rinting statjon 50 be d to print area 51 _of
ggﬁrgfo%e w?thout neggyfor gi?um&naglng dev?ce o2,

The embodiment shown with reference to figures 5 and

S own,

6 and the above-mentioned alternative allow to achieve
the following advantages.

Also in this case, as indicated in the part relative
to the embodiment of figures 1 to 4, each register mark
26’ is in perfect register with the corresponding pattern
18 of bend or fold lines 19, 20, 21, being defined by the
profile of a part of such pattern 18.

Differently from reading a bend or fold line,
detecting ink-activated register marks 26’ only requires
the wuse of normal sensors, such as photodiodes, for
detecting printed marks. This is particularly
advantageous in the case of operations performed in a
tube-fed packaging machine, wherein register marks 26’
can be easily detected.

Clearly, further changes may be made to the process

and packaging equipment as described and illustrated



with a pressure-sensitive ink. In this case,

activation of the ink would be perforned as a result
w@booslhessappl i cati on of crease pattern 18 on t hECPEPIWBGE1172

area 51, therefore without nged for illumnating

devi ce 52. The enbodi rent shown with reference to

figures 5 and 6 and the above-nentioned alternative

all ow to achieve the foll owi ng advantages. Also in

%his.case as _jndicated in the p re%ative to the

It

Abodl meht 87 1 gdF¥E o gePagg&nge Fefertifar e oEe ©f
IS In perfect .reqgi,ster wth the correspanding pattern
5805 beRd orrord PYnbc18°090P95 1 ey ng dar | ned by
the profile of a part of such pattern 18. Differently
fromreading a bend or fold line, detecting

i nk-activated regi ster marks 26' only requires the use
of normal sensors, such as photodi odes, for detecting
printed marks. This is particularly advantageous in
the case of operations perforned in a tube-fed
packagi ng machi ne, wherein register marks 26' can be
easily detected. Cearly, further changes nay be nade
to the process and packagi ng equi pnment as descri bed
and illustratedherein wi thout, however, departing from
the scope of protection defined by the acconpanying
Claims. CLAIMS 1 ) A process of manufacturing seal ed
packages (5) containing a pourable food product froma
web packagi ng
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material (3) noving along a predeterm ned path (P) ,
sai d process conprising the follow ng steps: -

w@emsiodisng a printed register mark (13) on sai BCTEPR2007/061172

packaging material (3) ; andys applying a recurring
pattern (18) of bend or fold lines (19, 20, 21) on
sai d web packaging material (3) as a function of the
position of said printed register mark (13);
characterized by further (gﬂgﬁgilng the foll ow ng
steps : - generatlng new re ce neans (26, 26') on
sai d b packa hroni z wa
o th LB d oo baoer e a YIS Bt 3 n e B AL orhe eﬁ%%@ f o
beng or.faold lines. (19, new r ef ren

reans* fl 67 6’ SOLbrea}nge df%?ﬁinEF%PPSﬁw %aﬁo&]l paat‘f’% pf‘fgjagmg
f fold | f

Brecers °ré S EbEeqort b rat B ik ar beptt ()7 eaid
ackag mat er i al %E% ? i?d on a %%nchronlzatlon

§6P§8 ?8615§n8e tr8n-8F*8di d"hB& r ef erence neans
26, 26 | d laim1 , .

§Mere.np%avadiP%p OPEGRRER af FRYSCEF T RE Rofer BRogaid web

th t f t
Pea1 0t feabat amnt padhbti RB rareri ol (3) with a o

ressur e- | i ght-sensitive ink; and
b - app ylngg recurring pattern (18) of bend or fold

b i nes (
S
k

lines (19, 20, 21) on said web packaging material (3) as
a function of the position of said printed register mark
(13);

characterized by further comprising the following
steps:

- generating new reference means (26, 26’) on said
web packaging material (3) in a synchronized way with
said step of applying a recurring pattern (18) of bend or
fold lines (19, 20, 21), said new reference means (26,
26") being distinct from said pattern (18) of bend or
fold lines (19, 20, 21); and

- performing one or more subsequent operations on
said web packaging material (3) based on a
synchronization pulse created by detection of said new
reference means (26, 267).

2) A process as claimed in claim 1, wherein said
step of generating said new reference means (267)

comprises the step of:
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- activating said ink at the part of said pattern (18)
of bend or fold lines (19, 20, 21) lying on said

w@eisbheasdarea (51) . 3 ) A process as clai ned PCI/EPRDTNGI172

2 , wherein a pressure-sensijjve ink is used and
wherein activation of said ink is perfornmed as a
result of the application of the bend or fold |ines
(19, 20, 21) on the pri nted area (51) . 4 ) A process
as cl ai ned. | [

I 2 gh
i s used %ﬁ]dnghlg?gl%%ac% %t i gﬁnﬂof sfal &tlsenSI g’ phaging
rformed . t th th t
BFEEeha ol o ol i mﬁQ?f%?%M%g ar}lﬁ{?. RGBREERge hk? and

printed area as cl

1, wheféi em)gpp?%%t P8R G pg?ifgrﬁ) (18716 Baltern
fol d. | 0, 2 )
S e 0 B e .

and rein said new reference neans (26)

éffénﬁﬁal ?eaaoﬁ%@g' d vveb packagi ng mat eri al (3) by
secon operatln neans Z nchr onj ze Srall%
first>bpetati né's( 1& ai%l)e 6 B A?Jp‘ﬁil ere
clainmed in an one of the fore cl ai ns, vvher
Qé?ﬁ%ﬁ%éﬁﬂé Fl?ﬂﬁerlg'ﬁ‘ arvs qsr?%&ﬁo‘gd Nt SHE”ath“ of

3254 dern 18% S < saz%fkag.ar%'@% G ] 5PByT oeatof of
‘t’ag%'e%%“ Jerepl ith gt hast,gne coptrollapley .rea
(51).

4) A process as claimed in claim 2, wherein a light-
sensitive ink is used and wherein activation of said ink
is performed by illuminating the part of the pattern (18)
of bend or fold lines (19, 20, 21) lying on the printed
area (b1).

5) A process as claimed in claim 1, wherein the
application of the pattern (18) of bend or fold lines
(19, 20, 21) on said web packaging material (3) 1is
performed by first operating means (14, 15), and wherein
said new reference means (26) are applied on said web
packaging material (3) by second operating means (27, 28)
synchronized with said first operating means (14, 15).

6) A process as claimed in anyone of the foregoing
claims, wherein said subsequent operations include at

least one operation of cutting, perforating, creasing or

scoring a pattern on said web packaging material (3) by
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| aser beam novable froma fixed point in at [east two
per pendi cul ar directions. 7 ) A process as clained in

waeysnesed the foregoing clains, wherein said PCI/EP2007/061172

subsequent operations includg the operations of

fol ding gradually said web packaging material (3) into
a cylinder and longitudinally sealing it to forma
vertical tube (42) filled continuously with said

??gs orSpaeeRal %8%2%%§r§O?Aylgﬁea? %éggsfﬁkéésﬁgrr%éiable
Srat ot | Bt & i T R e S i e b broet D two
ef erenge nmeans (26, 26"). 8 ) A process

QSIEFggﬁﬁgw%ﬁ gﬁ§8ﬁ *6f'°the foregoing clainms, wherein
d t t | ude th
o ppi ho BBSTTRY. BRd 1D S41 8°VABE (2 eF ToPesoing

ckagi ng .material al.on ransverse sections to r
7RG p %%%)Saaﬂdf%ﬁﬁ%ﬁ@?ﬁ%ZOﬁéra 118 R R ene
durin said rlp%r sealln cutting o eratlon% .
PEoEGhEPBPI ol a SiHe” detBEt ed"FBsi PRORET NS
of sai.d. ne referenced (26, 2
%téréﬁﬁmﬂ. n G & Y il reé. r?fgda.ﬁ %%E%%rb%ﬂ §281ing

eratlons |ncluqe t era L grther f ol di :

GopI PO DA () HGng! b4l df bLhotoF OT6HACPPRGE With
gald. poura.]ﬁ?n%og%.épggggééonegiitQEeggggCttéte twisting
with respect to the tube axis (A), during said operations
of folding into a cylinder and longitudinally sealing,
are controlled as a function of the detected position of
said new reference means (26, 267).

8) A process as claimed in anyone of the foregoing
claims, wherein said subsequent operations include the
operations of gripping, sealing and cutting said tube
(42) of packaging material along transverse sections to
form pillow packs (46), and wherein the material feed,
during said gripping, sealing and cutting operations, 1is
controlled as a function of the detected position of said
new referenced means (26, 267).

9) A process as claimed in claim 8, wherein said
subsequent operations include the operations of further
folding said pillow packs (46) along said bend or fold

lines (19, 20, 21) and as a function of the detected

position of said new reference means (26, 267).
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posi tion of said new reference neans (26, 26').10) A
process as clained in any one of the clains 5 to 9 ,

wob@s®ids¢ he application of said new referencePCEBEPR07/061172

(26) is perfornmed by conpresg ng a predeterm ned
pattern on at |east one side of said web packagi ng
material (3) . 11) A packagi ng equi pnent for
manuf act uri ng seal ed packages (5) containing a

d duct f b kagi [ .
0o robf ny BreRG R e datarihad Fabh 1 o Earer Blaims o
[ t | Si ; I nt ti 8) f
ERAPTRNL SOMPCLSI 1 8 BELTE RCACLOL (B L0 o
' [ 3),"and - ' tati 9
FoF aBpl Biq 4"t (6% 10T 8" 51 b BFCRGLALTT RGd PraTerT
20, 21 id kagi. terial (3
Plnefi bR0F CHE POSTL Poncat (o4Th BrFATel Pedteesi*hmi) -
13); terized by furth i sing. -
(19): gpmsct o e by Ductir comr g -
26, 26' id b. kagi terial (3) |
SSRERRER] e viay® W L e ol Tty ont 8PS A e eFFom 2
1 f bend fold |j 19, .20, 21); id .
bR P e T 1 5 S beTRy 1G0std TS 15 oftf B3 germined
at%ern (18%'8f bend or fold lines (19, 20, 21); and -
E@ﬁ r OF ) medAs S ( 94U TBEF F o °BBRL FOI'Pi ng one or nore
subsequent operations on sajd web ackagyn mat eri al

(3) based W syrithtorizat i guise P g%y Pprinted

detecti on of , . .
register mark (13) on said web packaging material (3);and

- a creasing station (9) for applying a pattern (18)
of bend or fold lines (19, 20, 21) on said web packaging
material (3) as a function of the position of said
printed register mark (13);

characterized by further comprising:

- means (50, 52, 9; 10) for generating new reference
means (26, 26') on said web packaging material (3) in a
synchronized way with the application of said pattern
(18) of bend or fold 1lines (19, 20, 21); said new
reference means (26, 26’) being distinct from said
pattern (18) of bend or fold lines (19, 20, 21); and

- control means (24, 49) for controlling one or more
subsequent operations on said web packaging material (3)
based on a synchronization pulse created by detection of
said new reference means (26, 267).

12) A packaging equipment as claimed in claim 11,



said new reference neans (26, 26') . 12) A packaging

equi pnent as clained in claim1l, wherein said
wW@ensnaisvdlg neans conprise a station (50) for PCT/RAP00TY061172

an area (51) of said web packaging material (3) with a

pressure- or light-sensitive ink, and nmeans (52, 9 )

for activating said ink at the part of said pattern

(18) of bend or fold lines (19, 20, 21) lying on said

Brarhed Frcd atned atla%eﬁsﬁﬁ%kgg 824G emCaRar e (PAX Tor
wh d

k7o "REr PRl By ceai 0 ?éoa%fr%%f%t%%’? oRieey o g R
[ . 12,

PGt S arat 11 VR 1 i | 4 BBB RN WhaF oi'R "Sal . aRRE o>’

tivating the ink are defined by ill t
352 ottt GhE 116 part of 't e ﬁ??ePﬁg%23¥go$ ggnaaEFer“

(P38 A piekdobro i phirte ot aitibt P clatRELLS Faid

mherel said 35? sing station (9) includes flrst
85éP5? @rﬁ@a ?14 15) for applying said pattern

18 nd or. fold |ines 9, 20, 2 on _said b.
backagho Ine &A1 13) CAG GREr A% §i%ﬂm§@néfbt? n 12,
ri se second oper t|ng

ne
gﬁ?rabé|9. ﬁeggPaenéﬁPFéFéVEn&E Y EAL S IR TR

ackagi_n ment
eansg g eatlng the ink are defined by said creasing

station (9).

14) A packaging equipment as claimed in claim 12,
wherein a light-sensitive ink is used and wherein said
means for activating the ink are defined by illuminating
means (52) acting on the part of the pattern (18) of bend
or fold lines (19, 20, 21) 1lying on the printed area
(51).

15) A packaging equipment as claimed in claim 11,
wherein said creasing station (9) includes first
operating means (14, 15) for applying said pattern (18)
of bend or fold lines (19, 20, 21) on said web packaging
material (3), and wherein said generating means (10)
comprise second operating means (27, 28) for applying
said new reference means (26), the packaging equipment
further comprising synchronizing means (30) for
synchronizing said first operating means (14, 15) with

said second operating means (27, 28).



further conprising synchronizing neans (30) for
synchroni zing said first operating neans (14, 15) wth
wa 200d/08@eoOnd operating neans (27, 28).16) A paPKEBPWQ7/061172
equi pnent as clainmed in claijg 15, wherein said
synchroni zi ng nmeans i nclude nmeans (30) for coupling
said first and second operating neans (14, 15, 27, 28)
17) A packagi ng equi pment as clained in claiml1l6,

wherel by 58l d,cobLINg IBATS,LNG Ude 819%RLa in caim 1,
wherein said synchronizing means include means (30) for
coupling said first and second operating means (14, 15,
27, 28).

17) A packaging equipment as claimed in claim 16,

wherein said coupling means include a gear transmission

(30) .



