w0 2019/158677 A1 | NI 000 00000 0 0

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

J

=

(19) World Intellectual Property
Organization
International Bureau

22 August 2019 (22.08.2019)

(10) International Publication Number

WO 2019/158677 Al

WIPO I PCT

(51) International Patent Classification: CA,CH, CL, CN, CO, CR, CU, CZ,DE, DJ, DK, DM, DO,
AG61L 2/08 (2006.01) B65B 55/00 (2006.01) DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, 1IN,
(21) International Application Number: HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KF,
PCT/EP2019/053769 KR,KW,KZ,LA,LC,LK,LR,LS, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
(22) International Filing Date: OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
15 February 2019 (15.02.2019) SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
(25 Filing Language: English TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
L. . (84) Designated States (unless otherwise indicated, for every
(26) Publication Language: English kind of regional protection available): ARIPO (BW, GH,
(30) Priority Data: GM, KE, LR, LS, MW, MZ,NA, RW, SD, SL, ST, SZ, TZ,
18157357.7 19 February 2018 (19.02.2018)  EP UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
] TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
(71) Applicant: TETRA LAVAL HOLDINGS & FINANCE EE. ES. FL FR, GB. GR. HR. HU. IE, IS, IT, LT, LU, LV.
S.A. [CH/CH]; 70, Avenue Général-Guisan, CH-1009 MC, MK, MT, NL. NO, PL, PT, RO, RS, SE, SI. SK, SM.
PULLY (CH). TR), OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ, GW,
(72) Inventors: RICCO', Marco; Piazzale Giotto, 1, 41057 KM, ML, MR, NE, SN, TD, TG).
Spilamberto (IT). BULGARELLI, Matteo, Via Am-
brosoli, 2, 42018 San Martino in Rio (IT). Published:
—  with international search report (Art. 21(3))
(74) Agent: TETRA PAK - PATENT ATTORNEYS SE; AB
Tetra Pak, Patent Department Ruben Rausings gata, 22186
LUND (SE).
(81) Designated States (unless otherwise indicated, for every

kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ,BA, BB, BG, BH, BN, BR, BW, BY, BZ,

(54) Title: STERILIZATION APPARATUS, PACKAGING MACHINE HAVING A STERILIZATION APPARATUS FOR PRO-
DUCING SEALED PACKAGES AND METHOD FOR STERILIZING

(57) Abstract: There is described a sterilization apparatus (13) for sterilizing a
web (4) of packaging material having at least one conductive layer and advanc-
ing along a web advancement path (P), the sterilization apparatus (13) comprises
at least one irradiation device (25) adapted to direct a sterilization irradiation on-
to at least one face (7, 8) of the advancing web (4) of packaging material and a
grounding unit (26) having at least one grounded and conductive interaction ele-
ment (32) configured to establish contact with a lateral edge (5, 6) of the web (4)
of packaging material so as to electrically connect to the at least one conductive
layer for grounding, in use, the at least one conductive layer.




WO 2019/158677 PCT/EP2019/053769

10

15

20

25

30

STERILIZATION APPARATUS, PACKAGING MACHINE HAVING A
STERILIZATION APPARATUS FOR PRODUCING SEALED PACKAGES
AND METHOD FOR STERILIZING

TECHNICAL FIELD

The present invention relates to a sterilization
apparatus for a packaging machine for producing sealed
packages of a pourable product, in particular a pourable
food product.

The present invention also relates to a packaging
machine for producing sealed packages of a pourable
product, in particular a pourable food product, having a
sterilization apparatus.

The present invention also relates to a method for
sterilizing a web o0f packaging material from which
sealed packages of a pourable product, 1in particular a
pourable food product, are formed.

BACKGROUND ART

As 1s known, many liquid or pourable food products,
such as fruit juice, UHT (ultra-high-temperature
treated) milk, wine, tomato sauce, etc., are sold in
packages made of sterilized packaging material.

A typical example 1s the parallelepiped-shaped
package for 1liquid or pourable food products known as
Tetra Brik Aseptic (registered trademark), which is made
by sealing and folding laminated strip packaging
material. The packaging material has a multilayer
structure comprising a base layer, e.g. of paper,
covered on both sides with layers of heat-seal plastic
material, e.g. polyethylene. In the <case of aseptic
packages for long-storage products, such as UHT milk,
the packaging material also comprises a layer of oxygen-

barrier material (an oxygen-barrier layer), e.g. an
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aluminum foil, which is superimposed on a layer of heat-
seal plastic material, and 1is 1in turn covered with
another layer of heat-seal plastic material forming the
inner face of the package eventually contacting the food
product.

Packages of this sort are normally produced on
fully automatic packaging machines, which advance a web
of packaging material from a magazine unit through a
sterilization apparatus for sterilizing the web of
packaging material and to an isolation chamber (a closed
and sterile environment) in which the sterilized web of
packaging material is maintained and advanced. During
advancement of the web of packaging material through the
isolation chamber, the web o0f packaging material is
folded and sealed longitudinally to form a tube having a
longitudinal seam portion, which is further fed along a
vertical advancing direction.

In order to complete the forming operations, the
tube is filled with a sterilized or sterile-processed
pourable product, in particular a pourable food product,
and 1is transversally sealed and subsequently cut along
equally spaced transversal cross sections within a
package forming unit of the packaging machine during
advancement along the vertical advancing direction.

Pillow packages are SO obtained within the
packaging machine, each pillow package having a
longitudinal sealing band, a top transversal sealing
band and a bottom transversal sealing band.

In the recent years, sterilization apparatus have
become available, which are configured to sterilize the
web of packaging material by means of the application of
physical irradiation, in particular electromagnetic

irradiation, even more particular electron beam
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irradiation.

A typical sterilization apparatus of this kind
comprises an irradiation device, having a pair of
electron beam emitters spaced apart from one another and
defining in cooperation a treatment space through which,
in use, the web of packaging material advances. Each one
of the electron beam emitters is adapted to direct the
respective electron beam onto one respective face of the
web of packaging material advancing through the
treatment space.

A drawback of such a sterilization apparatus is
that in the case that the web o0f packaging material
comprises a conductive layer, typically an aluminum foil
acting as an oxygen-barrier layer, the application of
the electron beams can lead to the formation of
undesired charges on the conductive layer (which may
also diffuse onto the outer layers of the web of
packaging material), e.g. the formation of the charges
can lead to disturbing sensors of the sterilization
apparatus, which are configured to detect and/or
determine the sterilization efficacy of the irradiation
device.

DISCLOSURE OF INVENTION

It is therefore an object of the present invention
to provide a sterilization apparatus for a packaging
machine to overcome, in a straightforward and low-cost
manner, at least one of the aforementioned drawbacks.

In particular, it 1is an object of the present
invention to provide a sterilization apparatus for a
packaging machine for at least reducing the possibility
of the formation of electrical charges within and/or on
the web of packaging material.

It is a further object of the present invention to
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provide a packaging machine having a sterilization
apparatus to overcome, in a straightforward and low-cost
manner, at least one of the aforementioned drawbacks.

It 1is an even further object of the present
invention to provide a method for sterilizing a web of
packaging material to overcome, in a straightforward and
low-cost manner, at least one of the aforementioned
drawbacks.

According to the present invention, there 1is
provided a sterilization apparatus according to claim 1.

According to the present invention, there is also
provided a packaging machine according to claim 10.

According to the present invention, there is also
provided a method for sterilizing a web of packaging
material according to claim 13.

Preferred embodiments are claimed in the dependent
claims.

BRIEF DESCRIPTION OF THE DRAWINGS

A non-limiting embodiment of the present invention
will be described by way of example with reference to
the accompanying drawings, in which:

Figure 1 is a schematic view of a packaging machine
for packaging a pourable product, with parts removed for
clarity;

Figure 2 is a first perspective view of a detail of
the packaging machine of Figure 1, with parts removed
for clarity;

Figure 3 is a second perspective view of the detail
of Figure 2, with parts removed for clarity;

Figure 4 1is a partially exploded perspective view
of the detail of Figures 2 and 3, with parts removed for
clarity; and

Figure 5 1is a sectionized view of the detail of
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Figures 2 to 4 during operation, with parts removed for
clarity.

BEST MODES FOR CARRYING OUT THE INVENTION

Number 1 indicates as a whole a packaging machine
for producing sealed packages 2 of a pourable product,
in particular a pourable food product such as
pasteurized milk, fruit juice, wine, tomato sauce, etc.,
from a tube 3 of a web 4 of packaging material. In
particular, 1in use, tube 3 extends along a longitudinal
axis, 1in particular having a vertical orientation.

Web 4 of packaging material has a multilayer
structure (not shown) and comprises at least one
conductive layer, 1in particular one conductive gas- and
light-barrier layer, even more particular an aluminum
layer.

Preferentially, web 4 further comprises:

- at least one layer of fibrous material,
preferably paper;

- at least a first layer of heat-seal plastic
material, e.g. polyethylene, superimposed onto one face
of the layer of fibrous material and, in particular
defining the outer face of package 2 once the package 2
has been formed; and

- at least a second layer of heat-seal plastic
material, e.g. polyethylene, superimposed on one face of
the conductive layer and, in particular forming the
inner face of package 2 eventually contacting the filled
food product once formation of package 2 has Dbeen
terminated.

In particular, the conductive layer 1is interposed
between the layer of fibrous material and the second
layer of heat-seal plastic material.

In further detail, web 4 comprises a lateral edge 5
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and a lateral edge 6 opposite to lateral edge 5. 1In
particular, lateral edge 5 and lateral edge 6 are
transversally separated from one another according to
the transversal width of web 4.

In even further detail, lateral edge 5 and lateral
edge 6 expose the respective edge portion of at least
the conductive layer, in particular also of the layer of
fibrous material and the first layer of heat-seal
plastic material and the second layer of heat-seal
plastic material.

Preferentially, web 4 also comprises a first face 7
and a second face 8, 1in particular first face 7 being
the face of web 4 forming the inner face of the formed
package 2 eventually contacting the filled food product.

A typical package 2 obtained by packaging machine 1
comprises a longitudinal seam portion and a pair of
transversal sealing bands, in particular a transversal
top sealing band and a transversal bottom sealing band.

With particular reference to Figure 1, packaging
machine 1 is configured to advance web 4 along a web
advancement path P, to sterilize web 4 during
advancement along path P, to form tube 3 from web 4, to
fill tube 3 and to form single packages 2 from the
filled tube 3.

Preferentially, packaging machine 1 comprises:

- a magazine unit 9 adapted to host at least one
reel 10 of web 4 at a host station 11;

- a sterilization apparatus 13 configured to
sterilize web 4 at a sterilization station 14, arranged
downstream of host station 11 along path P;

- an 1isoclation chamber 15 separating an inner
environment, 1in particular an inner sterile environment,

from an outer environment and being configured to



WO 2019/158677 PCT/EP2019/053769

10

15

20

25

30

receive  the sterilized web 4 from sterilization
apparatus 13;

- a tube forming device 16 extending along a
longitudinal axis, in particular having a vertical
orientation, and being arranged, in particular at a tube
forming station 17, at least partially, preferably
fully, within isolation chamber 15 and being adapted to
form tube 3 from the, in use, advancing and sterilized
web 4;

- a sealing device 18 at 1least partially arranged
within isolation chamber 15 and being adapted to
longitudinally seal tube 3 formed by tube forming device
16 so as to form a longitudinal seam portion of tube 3;

— filling means 19 for filling tube 3 with the
pourable product;

- a package forming unit 20 adapted to at least
form and transversally seal tube 3, in particular the,
in use, advancing tube 3, for forming packages 2; and

- conveying means 21 for advancing in a known
manner web 4 along path P from host station 11 to tube
forming station 17, at which, in use, web 4 1is formed
into tube 3 and to advance tube 3 along a tube
advancement path Q towards and at least partially
through package forming unit 20.

In particular, isolation chamber 15 1is arranged
downstream of magazine unit 9 along path P.

Preferentially, sterilization station 14 is
arranged upstream of tube forming station 17.

Even more particular, isolation chamber 15 is also
arranged downstream of sterilization apparatus 13
(sterilization station 14) along path P.

In particular, package forming unit 20 is arranged

downstream of isolation chamber 15 and tube forming
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device 16 along path Q.

Preferentially, conveying means 21 are adapted to
advance tube 3 and any intermediate of tube 3 in a
manner known as such along path Q, in particular from
tube forming station 17 towards and at least partially
through package forming unit 20. In particular, with the
wording intermediates of tube 3 any configuration of web
4 1s meant prior to obtaining the tube structure and
after folding of web 4 by tube forming device 16 has
started. In other words, the intermediates of tube 3 are
a result of the gradual folding of web 4 so as to obtain
tube 3, in particular by overlapping lateral edge 5 and
lateral edge 6 of web 4 with one another.

With particular reference to Figure 1,
sterilization apparatus 13 comprises:

— an irradiation device 25 arranged in the area of
sterilization station 14 and being adapted to sterilize
at least first face 7, preferentially also second face
3, by directing an irradiation, in particular
electromagnetic irradiation, even more particular
electron beam irradiation, onto at least first face 7,
preferentially also onto second face 8; and

- a grounding unit 26 adapted to ground, in use,
the conductive layer of web 4 and, preferentially being
arranged upstream of irradiation device 25 along path P.

In more detail, irradiation device 25 comprises:

- at least a first irradiation emitter, in
particular an electron beam emitter 27, configured to
direct the irradiation, in particular the
electromagnetic irradiation, even more particular the
electron beam irradiation, in use, on first face 7; and

— preferentially also a second irradiation emitter,

in particular an electron beam emitter 28, configured to
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direct the irradiation, in particular the
electromagnetic irradiation, even more particular the
electron beam irradiation, in use, on second face 8.

Electron beam emitter 27 and electron beam emitter
28 are arranged side-by-side and distanced from one
another so as to define a treatment space through which,
in use, web 4 advances. In particular, electron Dbeam
emitter 27 is placed such to face first face 7 and
electron beam emitter 28 is placed such to face second
face 8. In use, web 4 advances through the treatment
space and, accordingly, between electron beam emitter 27
and electron beam emitter 28.

In a preferred embodiment, irradiation device 25
also comprises a sensor device (not shown) adapted to
detect and/or determine, in particular inline, the
sterilization efficacy of at least electron beam emitter
27, preferentially also of electron beam emitter 28.

More specifically, the sensor device comprises:

- a first sensor associated to and adapted to
detect and/or determine the sterilization efficacy of
electron beam emitter 27; and

— preferentially also a second sensor associated to
and adapted to detect and/or determine the sterilization
efficacy of electron beam emitter 28.

Preferably, the first sensor and the second sensor
are arranged such that, in use, the first sensor and the
second sensor are interposed between the advancing web 4
and respectively the electron beam emitter 27 and the
electron beam emitter 28.

Preferentially, electron beam emitter 27 and
electron beam emitter 28 are placed within a shielding
housing 29 of irradiation device 25 adapted to shield

the irradiation emitted by electron beam emitter 27 and
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electron beam emitter 28.

More specifically, shielding housing 29 comprises
an inlet for receiving web 4 and an outlet for allowing
exit of web 4.

With particular reference to Figure 1, grounding
unit 26 is arranged upstream of irradiation device 25,
in particular of electron beam emitter 27 and electron
beam emitter 28, along path P.

Preferentially, grounding unit 26 1is arranged 1in
the proximity of the inlet of shielding housing 29. Even
more preferentially, grounding unit 26 1is also arranged
outside of shielding housing 29.

In particular, grounding unit 26 is configured to
establish contact with at least one of lateral edge 5
and lateral edge 6, 1in the specific example shown
lateral edge 5, along a grounding portion of path P.

With particular reference to Figures 1 to 5,
grounding unit 26 comprises at least one, preferentially
a plurality of grounded conductive interaction elements,
each one Dbeing configured to establish contact with
lateral edge 5 so as to electrically connect to the
conductive layer for grounding, in use, the conductive
layer.

In the specific case shown, each grounded
conductive interaction element is in the form of a
grounded conductive wheel 32 being rotatable around a
respective rotation axis A, 1in particular advancing web
4 actuates rotation of conductive wheel 32.
Preferentially, each conductive wheel 32 is of a steel
material.

In particular, by choosing each interaction element
being a conductive wheel 32 and being rotatable around

the respective axis A 1t 1is possible to substantially
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avoid any wear of web 4, in particular lateral edge 5.

Preferentially, conductive wheels 32 are arranged
in succession of one another (arranged in a row) and
configured to contemporaneously contact different zones
of lateral edge 5. In other words, 1in use, conductive
wheels 32 are arranged 1in succession of one another
along path P.

Even though also the presence of one conductive
wheel 32 allows to obtain satisfying results, by
providing for a plurality of conductive wheels 32
arranged in a row an even more efficient grounding of
the conductive 1layer 1is achieved as the contact 1is
established over a longer extension of lateral edge 5.

More specifically, grounding unit 26 extends along
an extension axis B with conductive wheels 32 being
arranged in succession along axis B. In particular, in
use, axis B is parallel to lateral edge 5, in particular
parallel to the part of lateral edge 5 advancing along
the grounding portion of path P.

In a preferred embodiment, grounding unit 26
comprises at least one, preferentially a plurality of
conductive cables 33, each one connected to one
respective conductive wheel 32 and to the ground for
grounding the respective conductive wheel 32.

In a preferred embodiment, grounding unit 26 also
comprises at least one inlet guide wheel 34 and at least
one outlet guide wheel 35 being adapted to at least
partially guide advancement of web 4 along path P, in
particular along the grounding portion of path P,
preferentially by engaging with lateral edge 5.

In more detail, inlet guide wheel 34 and outlet
guide wheel 35 are distanced from one another, in

particular along axis B. In use, grounding unit 26 is
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arranged such that inlet guide wheel 33 1s arranged
upstream of outlet guide wheel 34 along path P.

Preferentially, inlet guide wheel 34 and outlet
guide wheel 35 are grounded and conductive and are
configured to establish contact with lateral edge 5 and
to electrically connect to the conductive layer of web 4
for grounding the conductive layer. Even more
particularly, 1inlet guide wheel 34 and outlet guide
wheel 35 are grounded by means of a respective auxiliary
conductive cable 36 of grounding unit 26.

Preferentially, conductive wheels 32 are interposed
between inlet guide wheel 34 and outlet guide wheel 35
with respect to axis B.

In a preferred embodiment, conductive wheels 32,
preferentially also inlet guide wheel 34 and outlet
guide wheel 35, comprise a respective central groove 40
configured to receive, in use, lateral edge 5.

With particular reference to Figures 1 to 5,
grounding unit 26 also comprises a support structure 41
carrying, 1in particular moveably carrying, conductive
wheels 32; and preferentially also carrying, in
particular fixedly carrying, inlet guide wheel 34 and
outlet guide wheel 35.

Preferentially, grounding unit 26 also comprises
movement means for allowing movement of conductive
wheels 32, in a direction D1 and a direction D2 opposite
to direction D1l. Preferentially, direction D1 and
direction D2 are transversal, 1in particular orthogonal
to axis B. In other words, in use, direction D1 and
direction D2 are transversal, 1in particular orthogonal
to lateral edge 5.

Preferably, grounding unit 26 comprises a plurality

0of elastic members, 1in particular spring elements 42,
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each one coupled to one respective conductive wheel 32
and support structure 41 and being configured to allow
for a movement of the respective conductive wheel 42
along direction D1 or along direction D2. In particular
spring element 42 are part of the movement means of
grounding unit 26.

In even other words, each spring element 42 is
configured to allow for movement of the respective
conductive wheel 32 towards and away from lateral edge 5
so as to guarantee that the force exerted by the
respective conductive wheel 32 on lateral edge 5 remains
within a predefined 1limit. In this way, it 1is avoided
that conductive wheels 32 contacting lateral edge 5 may
damage lateral edge 5.

In a preferred embodiment, spring elements 42 are
configured to bias, in use, the respective conductive
wheels 32 against lateral edge 5.

In more detail, grounding unit 26 comprises at
least one, preferentially a plurality of single carrier
elements 43, each one rotatably carrying one respective
conductive wheel 32 and each one being connected to one
respective spring element 42 so as to couple the
respective conductive wheel 32 to the respective spring
element 42.

In even further detail, each support structure 41
comprises a base plate 44 indirectly carrying conductive
wheels 32.

Preferentially, base plate 44 has a plurality of
housing cavities 45, 1in particular arranged in a row
along axis B, and each one being configured to at least
partially house one respective spring element 42.

Preferably, direction D1 and direction D2 are

transversal, 1n particular orthogonal to base plate 44.
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In use, at least a respective portion of each
conductive wheel 32 1is interposed between base plate 44
and lateral edge 5.

In a preferred embodiment, grounding unit 26 also
comprises a delimiting assembly 46 configured to limit,
in use, movement of web 4 along a delimiting direction E
normal to first face 7 and second face 8 of web 4, in
particular for ensuring contact of lateral edge 5 with
conductive wheels 32.

In more detail, delimiting assembly 46 comprises a
first delimiting surface 47 and a second delimiting
surface 48 arranged side-by-side and parallel to one
another and configured to 1limit in cooperation the
movement of web 4 along delimiting direction E.

In even more detail, first delimiting surface 47
and second delimiting surface 48 define a gap 49 through
which, in use, a portion of web 4, in particular lateral
edge 5 advances.

Preferentially, conductive wheels 32 are arranged
in the proximity of delimiting assembly 46.

Even more preferentially, a respective portion of
each conductive wheel 32 1s interposed between first
delimiting surface 47 and second delimiting surface 48.
In other words, the respective portion partially extends
into gap 49.

Preferably, another respective portion of each
conductive wheel 32 1is 1interposed between delimiting
assembly 46 and base plate 44.

In particular, in use, first delimiting surface 47
and second delimiting surface 48 are parallel to web 4.

Preferentially, delimiting assembly 46 1is mounted
to support structure 41, in particular to base plate 44,

even more particular delimiting assembly 46 protrudes
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away from base plate 44.

With particular reference to Figures 1 to 5,
grounding unit 26 also comprises a clamping device 53
connected to support structure 41 and being configured
to clamp, in use, web 4.

Preferentially, clamping device 41 has at least one
pair of clamp wheels 54, each one rotatable arocund a
respective rotation axis C, in particular Dbeing
transversal, even more particular ©perpendicular to
rotation axes A (i.e. each rotation axis C 1is parallel
to first face 7 and second face 8). The pair of clamp
wheels 54 1is configured to clamp web 4 between clamp
wheels 54 themselves. In use, advancing web 4 actuates
rotation of clamp wheels 54 around rotation axis C.

Preferentially, clamping device 53 also comprises
at least one biasing element (not shown) associated to
the wpair of clamping wheels 54 for Dbiasing the
respective clamp wheels 54 towards one another so as to
exert the clamping force.

Preferentially, each clamp wheel 54 comprises an
outer surface made of a polymeric material.

In the specific example shown, grounding unit 26
comprises two pairs of clamp wheels 54, one being
arranged 1in the proximity of inlet guide wheel 34 and
the other one being arranged in the proximity of inlet
guide wheel 35. In particular, the two pairs of clamp
wheels 54 are interposed between inlet guide wheel 34
and outlet guide wheel 35 with respect to axis B.

Preferentially, conductive wheels 32 are interposed
between the two pairs of clamp wheels 54.

Even more preferentially, also delimiting assembly
46 1s interposed between the two pairs of clamp wheels

54,
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As will be explained in the following, by providing
for clamping device 53 it is possible to transfer, in
particular in a passive manner, any fluctuation of web 4
in a direction parallel to direction D1 and direction
D2, to a movement of at least conductive wheels 32 along
a direction D1 or direction D2.

With particular reference to Figures 2 to 4,
grounding unit 26, also comprises a mounting assembly 55
for mounting grounding unit 26 to a support device of
packaging machine 1, in particular sterilization
apparatus 13.

Preferentially, mounting assembly 55 is also
connected to, 1in particular carries, support structure
41,

Even more preferentially, mounting assembly 55 1is
also connected to the support device.

Preferentially, mounting assembly 55 is also
configured to allow for movement of at least conductive
wheels 32, in particular of support structure 41, along
a mounting direction transversal to path P and to an
axis normal to faces 7 and 8, in particular the
direction being parallel to D1 and D2.

In more detail, mounting assembly 55 comprises a
fixing portion 56 (adapted to be) mounted to the support
device and a coupling portion 57 coupled to support
structure 41. In particular, coupling portion 57 is
moveably coupled to fixing portion 57 and is configured
to allow for movement of conductive wheels 32 along the
mounting direction.

In even more detail, coupling portion 57 is
moveable between a first 1limit position and a second
limit position.

Preferentially, coupling portion 57 has coupling
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element having a C-like configuration and moveably
engaging a guide bar 58 of fixing portion 56, the latter
being configured to guide the movement of coupling
portion 57 between the first 1limit position and the
second 1limit position. In particular, guide Dbar 58
extends parallel to direction D1 and direction D2.

Even more preferentially, fixing portion 56
comprises a first abutment element 59 and a second
abutment element 60 configured to define respectively
the first limit position and the second limit position.
In particular, first abutment element 59 and second
abutment element 60 are mounted to guide bar 58
respectively at a first end and a second end of guide
bar 58, the second end being opposite to the first end.

As clamping device 53 clamps web 4, any fluctuation
of web 4 in a direction parallel to direction D1 or
direction D2 is transformed into a movement of coupling
portion 57, which again results in movement of at least
conductive wheels 32 into direction D1 or direction D2,
in particular into a movement of support structure 41
and all the components carried by support structure 41.

In particular, clamping device 53 and mounting
assembly 55 define a portion of the movement means of
grounding unit 26.

In use, packaging machine 1 forms packages 2 filled
with the pourable product.

In more detail, a method for forming packages 2
comprises the following steps:

— advancing web 4 along advancement path P;

— sterilizing web 4 at sterilization station 14;

— forming tube 3 at tube forming station 17;

- longitudinally sealing tube 3;

- filling tube 3 with the pourable product;
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- advancing tube 3 along path Q; and

- obtaining single packages 2 from tube 3 Dby
forming tube 3, transversally sealing tube 3 between
successive packages 2 and transversally cutting tube 3
between successive packages 2 for obtaining single
packages 2.

In more detail, during the step of advancing web 4,
conveying means 21 advance web 4 from magazine unit 9
along advancement path P towards sterilization apparatus
13 and tube forming device 16.

In further detail, conveying means 21 advance web 4
from host station 11 to tube forming station 17 through
sterilization station 14.

During the step of forming tube 3, tube forming
device 16 gradually overlaps lateral edge 5 and lateral
edge 6 with one another so as to form a longitudinal
seam portion.

During the step of longitudinally sealing tube 3,
sealing device 18 thermally seals the longitudinal seam
portion.

During the step of advancing tube 3, conveying
means 21 advance tube 3 (and the intermediates of tube
3) along path Q to package forming unit 20.

During the step of filling tube 3, filling means 19
fill the pourable product into the longitudinally sealed
tube 3.

During the step of obtaining single packages 2,
package forming unit 20 forms and transversally seals
tube 3 between successive packages 2 and,
preferentially, also transversally cuts tube 3 Dbetween
successive packages 2.

In more detail, during the step of sterilizing web

4, idrradiation device 25 directs the irradiation, in
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particular the electromagnetic 1irradiation, even more
particular the electron beam irradiation, at least onto
first face 7, preferentially also onto second face 8 for
sterilizing first face 7 and second face 8.

In even more detail, electron beam emitter 27
directs the electron beam irradiation onto first face 7,
and preferentially electron beam emitter 28 directs the
electron beam irradiation onto second face 8.

Furthermore, during the step of sterilizing web 4,
the conductive layer of web 4 is grounded, in particular
by grounding unit 26.

More specifically, conductive wheels 32 contact
lateral edge 5, establish electrical contact with the
conductive layer, and thereby ground the conductive
layer of web 4.

While conductive wheels 32 contact lateral edge 5,
conductive wheels 32 move along direction D1 or
direction D2 so as to follow occurring fluctuations of
web 4 along a direction parallel to direction D1 or
direction D2.

The movement of conductive wheels 32 along
direction D1 or direction D2 is achieved by means of the
action o0f the respective spring elements 42. The
movement of conductive wheels 42 along direction D1 or
direction D2 1is also achieved by clamping device 53
clamping web 4 and mounting assembly 55 allowing
movement of support structure 41 as a result of the
occurring fluctuation of web 4.

The advantages of sterilization apparatus 13
according to the present invention will be clear from
the foregoing description.

In particular, by grounding the conductive layer by

means of grounding unit 26, the formation of charges
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during the sterilization of web 4 by irradiation device
25 1s avoided. This 1leads to an improvement of the
signals of the sensor device of irradiation device 25
and, accordingly, an improvement of the inline
determination of the sterilization efficacy of
irradiation device 25.

Another advantage resides in providing for a
plurality of conductive wheels 32 being arranged 1in a
row, so as to increase the extension of the portion of
lateral edge 5 being electrically connected to the
ground.

A further advantage resides 1in providing for a
respective spring element 42 for each conductive wheel
32 allowing to limit the force exerted by the respective
conductive wheel 32 onto lateral edge 5 and to guarantee
contact between the respective conductive wheel 32 and
lateral edge 5.

An even further advantage is seen in the clamping
of web 4 by means of the clamping device 53 and mounting
assembly 55 having a coupling portion 57 being moveable
with respect to fixing portion 56. In this way, support
structure 41 and all the components of grounding unit 26
carried by support structure 41 move 1in a passive and
simultaneous manner SO as to follow occurring
fluctuations of web 4.

Clearly, changes may be made to packaging machine
1, in particular sterilization apparatus 13 as described
herein without, however, departing from the scope of

protection as defined in the accompanying claims.
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CLAIMS

1.- A sterilization apparatus (13) for sterilizing
a web (4) of packaging material having at least one
conductive layer and advancing along a web advancement
path (P);

the sterilization apparatus (13) comprises at least
one 1rradiation device (25) adapted to direct a
sterilization irradiation onto at least one face (7, 8)
of the, in use, advancing web (4) of packaging material;

characterized by further comprising a grounding
unit (26) having at least one grounded and conductive
interaction element (32) configured to establish contact
with a lateral edge (5, 6) of the web (4) of packaging
material so as to electrically connect to the at least
one conductive layer for grounding, in use, the at least
one conductive layer.

2.— The sterilization apparatus according to claim
1, wherein the interaction element is a grounded
conductive wheel (32) rotatable around a rotation axis
(p) .

3.- The sterilization apparatus according to claim
1 or 2, wherein the grounding unit (26) further
comprises a support structure (41) moveably carrying the
interaction element (32) and an elastic member (42)
coupled to the interaction element (32) and the support
structure (41) and configured to determine for a
rectilinear movement of the interaction element (42).

4.- The sterilization apparatus according to any
one of the preceding claims, wherein the grounding unit
(26) comprises a plurality of interaction elements (32)
arranged in succession of one another and configured to
contemporaneously contact different zones of the lateral

edge (b5, 6).
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5.- The sterilization apparatus according to any
one of the preceding claims, wherein the grounding unit
(26) further comprises a delimiting assembly (46)
configured to limit movement of the web (4) of packaging
material along a delimiting direction (E) normal to the
at least one face (7, 8) of the web (4) of packaging
material;

the delimiting assembly (46) comprises a first
delimiting surface (47) and a second delimiting surface
(48) limiting in cooperation the movement of the web (4)
of packaging material along the delimiting direction
(B); and

wherein the first delimiting surface (47) and the
second delimiting surface (48) are arranged side-by-side
and distanced from one another so as to define a gap
(49) through which, in use, at least the lateral edge
(5, 6) of the web (4) of packaging material advances.

6.— The sterilization apparatus according to any
one of the preceding claims, wherein the grounding unit
(26) further comprises at least one grounded and
conductive inlet guide wheel (34) and at least one
grounded and conductive outlet guide  wheel (35)
distanced from the inlet guide wheel (34) and each one
0of the inlet guide wheel (34) and the outlet guide wheel
(35) being adapted to at least partially guide
advancement of the web (4) of packaging material;

wherein the inlet guide wheel (34) and the outlet
guide wheel (35) are also configured to establish
contact with the lateral edge (5, 6) of the web (4) of
packaging material and to electrically connect to the
conductive layer of the web (4) of packaging material;
and

wherein the interaction element (32) is interposed
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between the inlet guide wheel (34) and the outlet guide
wheel (35).

7.— The sterilization apparatus according to any
one of the preceding claims, wherein the grounding unit
(26) comprises a support structure (41) carrying the
interaction element (32) and a mounting assembly (55)
for mounting the grounding unit (26) to a support
device;

wherein the mounting assembly (55) comprises a
fixing portion (56) adapted to be fixedly mounted to the
support device and a coupling portion (57) coupled to a
support structure (41) of the grounding unit (26)
carrying the interaction element (32);

wherein the coupling portion (57) is moveably
coupled to the fixing portion (56) and is configured to
actuate movement of the interaction element (32) along a
direction (D1, D2) transversal to the web advancement
path (P) and to an axis normal to the at least one face
(7, 8) of the web (4) of packaging material.

8.—- The sterilization apparatus according to claim
7, wherein the grounding unit (26) also comprises a
clamping device (53) connected to the support structure
(41);

wherein the clamping device (53) has at least one
pair of clamp wheels (54), each one rotatable around a
respective rotation axis (C), and being configured to
clamp the web (4) of packaging material between the
clamp wheels (54) themselves.

9.- The sterilization apparatus according to claim
8, wherein the clamping device (53) also comprises at
least one biasing element for biasing the clamp wheels
(54) towards one another.

10.- A packaging machine (1) for producing sealed
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packages (2) of a pourable product from a web of
packaging material having at least one conductive layer
and advancing along a web advancement path comprising:

— an 1isolation chamber (15) separating an inner
environment from an outer environment;

- a tube forming device (16) at 1least partially
arranged within the isolation chamber (15) at a tube
forming station (17) and being adapted to form a tube
(3) from a web (4) of packaging material;

- a sealing device (18) at least partially arranged
within the isolation chamber (15) and being adapted to
longitudinally seal the tube (3) formed by the tube
forming device (16);

— filling means (19) for filling the tube (3) with
the pourable product;

- a package forming unit (20) adapted to form and
to transversally seal the tube (3) for forming the
packages (2);

— conveying means (21) for advancing the web (4) of
packaging material along the web advancement path (P)
from a magazine unit (9) to the tube forming device (16)
and for advancing the tube (3) along a tube advancement
path (Q) to the package forming unit (20);

characterized by further comprising a sterilization
apparatus (13) according to any one of claims 1 to 9.

11.- The packaging machine according to claim 10,
wherein the grounding unit (26) is arranged upstream of
the idirradiation device (25) along the web advancement
path (P).

12.- The packaging machine according to claim 11,

wherein the irradiation device (25) 1s arranged
within a shielding housing (29) having an inlet for

receiving the web (4) of packaging material and an
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material;

wherein the grounding unit (26) 1is arranged in the
proximity of the inlet.

13.- Method for sterilizing a web (4) of packaging
material having at least one conductive layer and
advancing along a web advancement path (P), the method
comprises the steps of:

— directing a sterilizing irradiation onto at least
one face (7, 8) of the advancing web (4) of packaging
material; and

— grounding the at least one conductive layer.

14.- The method according to claim 13, wherein
during the step of grounding at least one grounded and
conductive interaction element (32) contacts a lateral
edge (5, 6) of the advancing web (4) of packaging
material and establishes electrical contact with the at
least one conductive layer of the web (4) of packaging

material.
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