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(54)  FILLING SYSTEM FOR SUPPLYING POURABLE PRODUCT INTO A TUBE OF PACKAGING
MATERIAL FOR THE PRODUCTION OF PACKAGES CONTAINING SUCH POURABLE

PRODUCT

(57)  Thereisdescribed afilling system (7) configured
for supplying pourable product into a tube (3) of packa-
ging material for the production of packages (2), the filling
system (7) comprises: a plate (13) arranged within the
tube (3) for dividing the tube (3) in a first inner space (3a)
and a second inner space (3b); a product filling pipe (10)
extending along a longitudinal axis (A), designed to be
arranged within the tube (3) and configured to supply
pourable product into the second inner space (3b); a gas
feeding duct (11) designed to be arranged within the tube
(3) and configured to supply compressed gas into the
second inner space (3b) so that a gas pressure within the
second inner space (3b) is higher than the gas pressure
within the firstinner space (3a); the gas feeding duct (11)
comprises a coupling portion (15) arranged at an end
(11b) thereof and having a plurality of holding members
(16); the plate (13) is coupled to the gas feeding duct (11)
in a removable manner via the holding members (16).
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Description

TECHNICAL FIELD

[0001] The presentinvention relates to a filling system
forfilling a tube of packaging material for the production of
packages containing a pourable product, preferably a
pourable food product.

[0002] In particular, the present invention refers, with-
out loss of generality, to a filling system which is part of a
packaging apparatus configured to produce sealed and
folded packages containing a pourable product.

BACKGROUND ART

[0003] As it is generally known, many pourable food
products, such as fruit juice, UHT (ultra-high tempera-
ture-treated) milk, wine, tomato sauce, etc., are sold in
packages made of sterilized packaging material.
[0004] A typical example is the parallelepiped-shaped
package for pourable food products known as Tetra Brik
Aseptic (registered trademark), which is made by folding
and sealing a laminated web of packaging material. The
packaging material has a multilayer structure comprising
a base layer, e.g. made of paper, covered on both sides
with layers of heat-seal plastic material, e.g. polyethy-
lene.

[0005] Inthe case of aseptic packages for long-storage
products, such as UHT milk, the packaging material also
comprises a layer of oxygen-barrier material, e.g. an
aluminum foil, which is superimposed on a layer of
heat-seal plastic material, and is in turn covered with
another layer of heat-seal plastic material forming the
inner face of the package eventually contacting the food
product.

[0006] Packages of this sort are normally produced on
fully automatic packaging apparatuses, which form and
fill the packages starting from a multilayer web of packa-
ging material.

[0007] In particular, in such packaging apparatuses a
continuous tube is formed from the web of packaging
material whichis initially wound in areel and fed through a
plurality of unwinding rollers. The web of packaging
material is typically sterilized in the packaging apparatus,
e.g. by applying a chemical sterilizing agent, such as
hydrogen peroxide solution, which, once sterilization is
completed, is removed from the surfaces of the packa-
ging material, e.g. evaporated by heating. The web so
sterilized is then maintained in a closed, sterile environ-
ment, and, while advanced by the aforementioned un-
winding rollers, is folded to form the tube by means of a
known web folding unit and then sealed longitudinally.
[0008] In order to perform the package forming opera-
tions, the tube is continuously fed along a first direction,
normally a straight vertical direction, is filled with the
sterilized food product from above and is formed, sealed
and subsequently cut along equally spaced transversal
cross-sections extending along a second direction, nor-
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mally a direction orthogonal to the first direction.

[0009] In detail, a typical packaging apparatus com-
prises a plurality of forming, sealing and cutting assem-
blies, each one advanced along an operative path par-
allel to the first direction. During such advancement, the
forming, sealing and cutting assemblies start interacting
with the tube ata pre-set position along the operative path
and follow the tube advancing along the first direction so
asto shape, totransversally seal and to cutthe tube so as
to obtain single pillow packs.

[0010] Typically, a packaging apparatus of the above
type comprises a filling system configured to fill the tube
with the pourable product, while the tube is continuously
formed, sealed and advanced along said first direction.
[0011] In detail, the filling system comprises a filling
pipe which is inserted in and surrounded by the tube in
formation, and which delivers the pourable product into
the tube, so that a column of pourable product is defined
and maintained within the tube. Such pipe has a long-
itudinal axis usually arranged parallel to said first direc-
tion.

[0012] In order to correctly form the pillow packs, and
therefore in order to obtain finished fully-folded packages
which reproduce the nominal desired configuration, it is
required that the hydrostatic pressure provided by the
pourable product within the tube is sufficiently high as
otherwise irregularly shaped packages would be ob-
tained.

[0013] As itis known, the column of pourable product
provides for the required hydrostatic pressure.

[0014] Depending on the package format and on the
desired production speed, such column of pourable pro-
duct can have a significant extension, for example ex-
tending up to 2000mm upwards from the aforementioned
pre-set position. This means that the tube must have an
extension so as to provide for the required column of
pourable product within the tube, and in turn that the
packaging apparatus must have a size so as to accom-
modate the tube.

[0015] Furthermore, during the starting transient of the
packaging apparatus, the forming, sealing and cutting
devices interact with the tube, but the column of pourable
product has not yet reached the nominal extension re-
quired for defining the nominal hydrostatic pressure. As a
result, a certain number of irregularly formed packs is
produced during the starting transient, which packs have
to be discarded.

[0016] Inorderto overcome the aforementioned draw-
backs, various solutions have been proposed.

[0017] EP-A-3456638 discloses a packaging appara-
tus of the above type and comprising:

- agas feeding duct arranged coaxially with the pro-
duct filling pipe, so that an annular channel is delim-
ited between the outer surface of the filling pipe and
the inner surface of the gas feeding duct, which
feeding duct is designed to feed compressed air
through the annular channel and towards the column
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of pourable product; and

- adelimiting element or flange or plate integrally fixed
to the gas feeding duct, arranged within the tube and
dividing the tube in a first space or compartment
being in fluidic connection with the sterile environ-
ment and a second space or compartment being
arranged downstream of the first space.

[0018] The delimiting plate has a central passage
through which the filling pipe extends.

[0019] Indetail, the feeding ductis configured to supply
the compressed air into the second space, thereby con-
trolling the pressure therein to be greater than the pres-
sure within the sterile environment.

[0020] Inthis way, the aforementioned pressure canbe
controlled, and in particular increased, so that the exten-
sion of the column of pourable product can be reduced
while obtaining the same value of hydrostatic pressure.
[0021] Moreover, the number of irregularly formed
packages produced during the aforementioned starting
transient can be reduced, since itis possible to reach the
hydrostatic pressure faster.

[0022] WO-A-2020229068 discloses a packaging ap-
paratus of the above type, wherein the delimiting plate is
movable parallel to the first direction so as to "float"
between an abutment portion of the feeding duct and a
support member accommodated in the tube and fixed to
the filling pipe in a position below the delimiting plate
itself.

[0023] This floating movement enables an adaptation
of the filling system to the inherent fluctuations occurring
during the packaging process.

[0024] Although being structurally and functionally va-
lid, the Applicant has observed that the filling systems of
the known type are still open to further improvement, in
particular as per the repeatability of the shape and weight
of the packages produced by the packaging apparatus,
as per the ease of assembling thereof and as per the ease
of maintenance thereof.

DISCLOSURE OF INVENTION

[0025] Itis therefore an object of the present invention
to provide a filling system configured for filling a tube of
packaging material for the production of packages con-
taining a pourable product, which is designed to over-
come atleast one of the above-mentioned drawbacks ina
straightforward and low-cost manner.

[0026] This object is achieved by a filling system as
claimed in the appended independent claim 1. Preferred
embodiments of the presentinvention are laid downin the
appended dependent claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] A non-limiting embodiment of the present in-
vention will be described by way of example with refer-
ence to the accompanying drawings, in which:
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Figure 1 is a schematic perspective view, with parts
removed for clarity, of a packaging apparatus includ-
ing a filling system according to the present inven-
tion;

Figure 2 is a larger-scale, partially sectioned sche-
matic lateral view, with parts removed for clarity, of
details of the packaging apparatus and of the filling
system according to the present invention;

Figure 3 is a larger-scale, sectioned view, with parts
removed for clarity, of details of the filling system of
Figure 2;

Figure 4 is a perspective exploded view, with parts
removed for clarity, of the filling system according to
the present invention;

Figure 5is alateral view of the filling system of Figure
4 in an assembled configuration;

Figure 6 is a perspective exploded view from below,
with parts removed for clarity, of parts of the filling
system according to the present invention; and
Figure 7 is a perspective view from below of parts of
the filling system of Figure 6.

BEST MODE FOR CARRYING OUT THE INVENTION

[0028] With reference to Figure 1, number 1 indicates
as a whole a non-limiting example of a packaging appa-
ratus for producing a plurality of packages 2 containing a
pourable product, preferably a pourable food product
such as pasteurized or UHT milk, water, fruit juice, wine,
peas, beans, etc.

[0029] Indetail, packaging apparatus 1 is configured to
form, seal and fold packages 2 starting from a web 4 of
packaging material, which is initially wound in a reel 4a,
and then folded into a tube 3 of packaging material, as
explained below.

[0030] Preferably, the packaging material has a multi-
layer structure (not shown), and comprises a layer of
fibrous material, e.g. paper, covered on both sides with
respective layers of heat-seal plastic material, e.g. poly-
ethylene.

[0031] In the case of aseptic packages 2 for long-
storage products, such as UHT milk, the packaging ma-
terial also comprises a layer of gas-and-light barrier
material, e.g. aluminum foil or ethylene vinyl alcohol
(EVOH) film, which is superimposed on a layer of heat-
seal plastic material, and is in turn covered with another
layer of heat-seal plastic material, the latter forming the
inner face of package 2 eventually contacting the pour-
able product.

[0032] As said, the packaging material is initially pro-
vided in the form of a web 4.

[0033] As schematically shown in Figure 1, the packa-
ging apparatus 1 comprises:

- conveying means (not shown) configured to ad-
vance the web 4 along an advancement path;

- atube folding device 5 for progressively folding the
advancing web 4 into a tube 3 of packaging material,
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in a manner known and not described in detail;

- a sealing element 40 for providing tube 3 with a
longitudinal seal, in a manner known and not de-
scribed in detail;

- a forming and sealing unit 6 for forming tube 3 by
imparting a predetermined external shape, corre-
sponding to a precursor of the shape of package
2, to successive longitudinal portions of tube 3, and
for sealing tube 3 at equally spaced cross-sections;

- an isolation chamber 8 internally defining an envir-
onment containing a controlled atmosphere, in par-
ticular sterile and/or aseptic gas, preferably sterile
and/or aseptic air, and housing the forming and
sealing unit 6 and the tube folding device 5;

- a filling system 7 to fill tube 3 with the pourable
product.

[0034] Preferably, forming and sealing unit 6 has an
axis X along which tube 3 is fed, in use.

[0035] Axis X is parallel to a straight direction, which
preferably is a straight vertical direction.

[0036] Hence, in use, tube 3 is fed along axis X, down-
wards, and while being filled from above is formed and
sealed by forming and sealing unit 6, according to a
manner known and not described in detail.

[0037] More specifically, tube 3 is drawn (downwards)
along axis X by forming and sealing unit 6 in a known
manner.

[0038] In this way, a plurality of pillow packs 2a are
obtained.
[0039] Packaging apparatus 1 may further comprise a

folding unit (known per se and not shown) for folding the
pillow packs 2a, thereby obtaining packages 2, according
to a manner known and not described in detail.

[0040] Hence, packaging apparatus 1 is configured to
form and seal a plurality of pillow packs 2a containing the
pourable product starting from web 4 and tube 3 and then
to fold the pillow packs 2a for obtaining the aforemen-
tioned formed, sealed and folded packages 2 containing
the pourable product.

[0041] As visible in Figures 2 and 3, filling system 7
comprises a product filling pipe 10 extending along a
longitudinal axis A and designed to be arranged (at least
partially) within tube 3, i.e. arranged in use within tube 3,
so that tube 3 surrounds filling pipe 10, and configured to
feed pourable product within tube 3.

[0042] In particular, filling pipe 10 is in fluid connection
oris controllable to be in fluid connection with a pourable
product storage tank (not shown and known as such),
which is adapted to store/provide for the pourable pro-
duct, in particular the sterilized and/or sterile-processed
pourable food product, to be packaged.

[0043] Preferably, filling pipe 10 is arranged coaxial
with axis X, i.e. with tube 3.

[0044] Filling system 7 further comprises a gas feeding
duct 11 designed to be arranged (at least partially) within
tube 3, i.e. arranged in use within tube 3, and configured
to supply compressed gas into tube 3, in particular com-
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pressed sterile gas withdrawn from isolation chamber 8.
[0045] Preferably, feeding duct 11 extends parallel to
axis A. More preferably, feeding duct 11 has alongitudinal
axis B and is arranged coaxial to filling pipe 10.

[0046] More precisely, feeding duct 11 surrounds filling
pipe 10, so that an annular flow channel 12 for the
compressed gas is delimited between an outer (lateral)
surface 10a of filling pipe 10 and aninner (lateral) surface
11a of feeding duct 11.

[0047] Filling system 7 further comprises a delimiting
element, andin particular defined by a flange or delimiting
element 13 designed to be arranged within tube 3, i.e.
arranged in use within tube 3, for dividing tube 3 in a first
inner compartment or space 3a and a second inner
compartment or space 3b arranged downstream of first
space 3a with respect to the tube (downward) advance-
ment direction along axis X.

[0048] Accordingly, filling pipe 10 is configured to sup-
ply the pourable product into the second space 3b and
feeding duct 11 is configured to supply the compressed
gas into the second space 3b, so that a gas pressure
within the second space 3b is higher than the gas pres-
sure within the first space 3a.

[0049] It is specified that, according to a preferred
embodiment, delimiting element 13 does not contacttube
3, so that first space 3a is not fluid-tightly separated from
second space 3b.

[0050] Instead, a relatively small aperture is defined
between delimiting element 13 and tube 3, so as to allow
a fast advancement of tube 3 without contacting delimit-
ing element 13, which would be detrimental to the wear of
tube 3 itself.

[0051] Preferably, delimiting element 13 has a central
axis C and a through hole 14 laterally delimited by an
inner rim wall 14a which extends about axis C.

[0052] Inparticular, through hole 14 is arranged coaxial
to axis C (Figures 4 and 6).

[0053] More in particular, delimiting element 13 is
mounted coaxial with feeding duct 11 (according to a
manner described below) and through hole 14 is axially
engaged by filling pipe 10, as depicted in Figures 2 and 3.
[0054] In other words, axes A, B and C are arranged
coaxial to one another.

[0055] Feeding duct 11 comprises a coupling portion
15 arranged at an axial end 11b thereof, and in particular
integrally fixed to end 11b.

[0056] In one embodiment end 11b may be a free end
of feeding duct 11.

[0057] In practice, coupling portion 15 defines a con-
tinuation of free end 11b.

[0058] Coupling portion 15 has a plurality of holding
members 16.
[0059] According to a first aspect of the invention,

delimiting element 13 is coupled to feeding duct 11 in a
releasable manner via the holding members 16.

[0060] In particular, coupling portion 16 includes a first
abutment surface 15a and a second abutment surface
15b which faces, and in particular axially faces, first



7 EP 4 556 383 A1 8

abutment surface 15a and is defined by the holding
members 16.

[0061] That is, second abutment surface 15b is dis-
continued and defined by the set of the holding members
16.

[0062] Preferably, first abutment surface 15a and sec-
ond abutment surface 15b are transversal, and in parti-
cular orthogonal, to axis A (or to the axial direction).
[0063] According to the invention, delimiting element
13 is releasably fitted in interlocking manner to coupling
portion 15 between the firstabutment surface 15a and the
second abutment surface 15b.

[0064] In greater detail, delimiting element 13 is sub-
stantially axially fixed, in a releasable manner, between
the first abutment surface 15a and the holding members
16.

[0065] In one alternative embodiment, delimiting ele-
ment 13 may be axially locked in a releasable manner,
between the first abutment surface 15a and the holding
members 16.

[0066] In one alternative embodiment, delimiting ele-
ment 13 may be configured to slightly move or oscillate, in
the axial direction, between the first abutment surface
15a and the holding members 16.

[0067] Itis stated that, in the present description and in
the appended claims, the term "interlocking" indicates a
mechanical connection or coupling so that the axial mo-
tion or operation of any partin the axial direction is at least
partially constrained by another part.

[0068] In other words, delimiting element 13 and feed-
ing duct 11 define two separate and distinct components
of filling system 7, with solution of continuity.

[0069] Preferably, axis B defines a central axis for
coupling portion 15.

[0070] Holding members 16 extend axially and are
angularly distributed about axis B.

[0071] More precisely, as visible in Figures 3 and 6,
coupling portion 15 is defined by a substantially tubular
body with a radial rim protruding radially outwards from
an end portion thereof.

[0072] The holding members 16 protrude axially from
such radial rim.
[0073] Itis specified that, in the present description and

inthe appended claims, the expressions "extend axially",
"axial protrusion", "axial slot", "axial passage" and so on
indicate and extension of the respective element along
the axial direction and not necessarily precisely along the
relative axis itself.

[0074] The first abutment surface 15a is defined by a
(lower) surface of the radial rim surrounding the portions
of the radial rim from which the holding members 16
protrude.

[0075] As said, delimiting element 13 is configured to
be mounted coaxial with coupling portion 15.

[0076] More specifically, delimiting element 13 has a
first wall 13a (Figures 3 and 4) and a second wall 13b
(Figures 3 and 6) which is opposite to first wall 13a, i.e.
which faces towards a direction opposite to the direction
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towards which first wall 13a faces. First wall 13a abuts
against first abutment surface 15a and second wall 13b
rests on the holding members 16, i.e. on the second
abutment surface 15b (Figure 3).

[0077] According to a preferred embodiment of the
invention, inner wall 14a of delimiting element 13 has a
plurality of radial slots 17 obtained thereon, which are
angularly distributed about axis C and are radially open
towards such axis C.

[0078] Each radial slot 17 is configured to be axially
engaged by a respective holding member 16 for defining
a mounting/dismounting of delimiting element 13 to/from
coupling portion 15.

[0079] Inother words, each radial slot 17 is configured
to be axially engaged by a respective holding member 16
i.e. during a mounting/dismounting of delimiting element
13 to/from coupling portion 15.

[0080] In detail, delimiting element 13 is configured to
assume, relatively to coupling portion 15:

- amounting position (Figure 4), in which each slot 17
is angularly aligned with a respective holding mem-
ber 16 for allowing the axial engagement by the
respective holding member 16 thereby allowing
the coupling and decoupling of delimiting element
13 and coupling portion 15; and

- anoperative position (Figure 7), in which slots 17 and
holding members 16 are angularly spaced (i.e. mis-
aligned) with respect to one another, so that delimit-
ing element 13 rests on the holding members 16
thereby preventing the decoupling of delimiting ele-
ment 13 from coupling portion 15.

[0081] More specifically, filling system 7 is configured
such that the mounting position corresponds to a first
angular position of delimiting element 13 and the opera-
tive position corresponds to a second angular position of
delimiting element 13, relative to axis A.

[0082] Accordingly, delimiting element 13 is adapted to
be rotated about axis C (and hence with about axes A and
B, and in particular with respect to coupling portion 15) in
order to selectively assume the mounting position or the
operative position.

[0083] Inother words, the coupling between delimiting
element 13 and coupling portion 15 defines a sort of
bayonet coupling, whereby the decoupling position and
the coupling position are angularly separated from one
another.

[0084] Thanks to the above configuration of filling sys-
tem 7 according to the invention, it is possible to reduce
the hydrostatic pressure fluctuations within the second
space 3b, as delimiting element 13 is axially fixed and
locked, and therefore to increase the repeatability of the
shape and weight of the packages 2. At the same time,
the assembling of filling system 7 is not only not hindered
but also eased, as well as the maintenance thereof.
[0085] According to a further preferential aspect of the
invention, each holding member 16 is substantially L-
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shaped and includes an axial portion 18 axially protruding
from the first abutment surface 15a and aradial portion 19
radially extending from the axial portion 18 in a cantilev-
ered manner.

[0086] The setof radial portions 19 defines the second
abutment surface 15b, which is therefore discontinued
around axis B.

[0087] When delimiting element 13 is in the aforemen-
tioned operative position, second wall 13b rests on the
radial portion 19 of each holding member 16.

[0088] Advantageously, each radial portion 19 is sub-
stantially flat (along the radial direction) so as to allow a
movement of delimiting element 13 along the radial di-
rection, with respect to axis A or B.

[0089] As said, holding members 16 are angularly
distributed about axis B. For example, coupling portion
15 includes three holding members 16 angularly spaced
from one another by an angle of 120°.

[0090] The above configuration allowing a radial move-
ment of delimiting element 13 provides for a better self-
centering of delimiting element 13, which cannot be
obtained if delimiting element 13 is integrally fixed to
feeding duct 11.

[0091] Moreover, thanks to the angular distribution of
holding members 16 about axis A, the radial movement of
delimiting element 13 in the radial direction of one radial
portion 19 is limited by the axial portions 18 of the other
holding members 16.

[0092] Hence, the filling system 7 according to the
invention provides for an optimal compromise between
hydrostatic pressure stability during operation (ensured
by the axial interlocking of delimiting element 13) and
flexibility for self-centering of delimiting element 13 (en-
sured by the absence of radial constraints on delimiting
element 13).

[0093] According to the preferred and non-limiting em-
bodiment shown, filling system 7 comprises a support
member 20 fixed to filling pipe 10, in particular integrally
fixed thereon, and having an axial resting surface 21.
[0094] In particular, support member 20 in mounted
coaxial to axis A and is hollow so as to be axially engaged
by filling pipe 10.

[0095] Accordingly, resting surface 21 faces delimiting
element 13, and in particular second wall 13b thereof.
[0096] Hence, when delimiting element 13 is in the
operative position, delimiting element 13 rests on resting
surface 21 and is axially interposed between support
member 20 and coupling portion 15, so that an inclination
of delimiting element 13 with respect to the radial plane
relative to axis A is prevented.

[0097] In other words, support member 20 further de-
creases the possibility of an axial oscillation of delimiting
element 13, thereby further reducing the possibility of
hydrostatic pressure fluctuations.

[0098] Expediently, support member 20 is axially fixed
to filling pipe 10 by means of a quick-fitting coupling
member 25.

[0099] Moreover, in order to ensure the integral rota-
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tional fixation of support member 20 to filling pipe 10, a
bayonet coupling 26 is provided (Figure 5).

[0100] According to a further preferential aspect of the
invention, support member 21 has an axial protrusion 22
axially extending from resting surface 21, and delimiting
element 13 has an axial receiving seat 23 adapted to
accommodate axial protrusion 22 for preventing a rota-
tion of delimiting element 13 about axis A.

[0101] More specifically, receiving seat 23 is config-
ured to be engaged by axial protrusion 22 when delimiting
element 13 is in said operative position, for defining an
anti-rotation device thereof.

[0102] Thankstothe anti-rotation device, an undesired
displacement of delimiting element 13 from the operative
position towards the mounting position is avoided, which
could cause an unexpected decoupling of delimiting
element 13 from coupling portion 15.

[0103] Conveniently, delimiting element 13 includesan
axial passage 24 (Figures 6 and 7) located at an outer
peripheral portion thereof and configured to be repeat-
edly engaged by aninner portion of a sequence of closure
structures (known per se and not shown) pre-applied on
tube 3, so as to allow the free passage of the pre-applied
closure structures through delimiting element 13 itself.
[0104] In particular, each one of the aforementioned
closure structures is defined by a neck of a closure (made
of plastic material) adapted to receive a cap (made of
plastic material as well), which neck is pre-applied by
molding process on the web of packaging material prior to
the formation of tube 3, according to a manner known and
not described in detail.

[0105] Accordingly, passage 24 is angularly fixed with
respect to axis A by means of engagement of axial
protrusion 22 in receiving seat 23, i.e. by means of the
aforementioned anti-rotation device.

[0106] Thanks to the above configuration of support
member 20, the interlocking of delimiting element 13 with
respect to axis A is ensured, while at the same time
providing for an easy and quick coupling and decoupling
of delimiting element 13 with respect to coupling portion
15 (and hence feeding duct 11). In fact, it is sufficient to
remove quick coupling 25 and to operate the bayonet
coupling 26 in reverse to decouple support member 20
from filling pipe 10. At this point, as the anti-rotation
device is no longer in place, it is sufficient to rotate
delimiting element 13 from its operative position to its
mounting position. In this position, slots 17 and holding
members 16 are angularly aligned, thereby allowing an
axial movement of delimiting element 13. Then, it is
sufficient to axially slide delimiting element 13 and de-
couple it from coupling portion 15.

[0107] In order to perform the assembly, it is sufficient
to carry out the above steps in reverse.

[0108] The advantages of filling system 7 according to
the present invention will be clear from the foregoing
description.

[0109] In particular, filling system 7 reduces the hydro-
static pressure fluctuations within the second space 3b,
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as delimiting element 13 is axially fixed and locked, and
therefore allows to increase the repeatability of the shape
and weight of the packages 2. At the same time, the
assembling and disassembling of filling system 7 is lar-
gely eased, as well as the maintenance thereof, due to
the releasable coupling of delimiting element 13 with
coupling portion 15.

[0110] Hence, the washing operations of filling system
7 and packaging apparatus 1, for which a removal of
flange 13 is necessary, are largely simplified.

[0111] Moreover, self-centering of delimiting element
13 is not hindered compared to the cases in which
delimiting element 13 is integrally fixed in the axial and
radial direction to feeding duct 11. Hence, filling system 7
enables to reach an optimal compromise between axial
locking and radial centering of delimiting element 13.
[0112] Furthermore, thanks to the aforementioned
anti-rotation device an undesired displacement of deli-
miting element 13 from the operative position towards the
mounting position is avoided, which could cause an un-
expected decoupling of delimiting element 13 from cou-
pling portion 15.

[0113] Clearly, changes may be made to filling system
7 as described herein without, however, departing from
the scope of protection as defined in the accompanying
claims.

Claims

1. Filling system (7) configured to supply pourable pro-
duct into a tube (3) of packaging material for the
production of packages (2) containing such pourable
product, the filling system (7) comprising:

- a delimiting element (13) designed to be ar-
ranged within the tube (3) for dividing the tube (3)
in a first inner space (3a) and a second inner
space (3b) arranged downstream of the first
inner space (3a) with respect to a tube advance-
ment direction;

- a product filling pipe (10) extending along a
longitudinal axis (A), designed to be arranged
within the tube (3) and configured to supply
pourable product into the second inner space
(3b);

- a gas feeding duct (11) designed to be ar-
ranged within the tube (3) and configured to
supply compressed gas into the second inner
space (3b) so that a gas pressure within the
second inner space (3b) is higher than the gas
pressure within the first inner space (3a);
wherein the gas feeding duct (11) comprises a
coupling portion (15) arranged at an end (11b)
thereof and having a plurality of holding mem-
bers (16);

and wherein the delimiting element (13) is
coupled to the gas feeding duct (11) in a relea-
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sable manner via the holding members (16).

2. Feeding system as claimed in claim 1, wherein the
gas feeding duct (11) extends parallel to said long-
itudinal axis (A),

wherein the coupling portion (15) includes a first
abutment surface (15a) and a second abutment
surface (15b) facing the first abutment surface
(15a) and defining the holding members (16),
and wherein the delimiting element (13) is re-
leasably fitted to the coupling portion (15) in
interlocking manner between the first abutment
surface (15a) and the second abutment surface
(15b).

3. Filling system as claimed in claim 2, wherein the
delimiting element (13) is substantially axially fixed,
in a releasable manner, between the first abutment
surface (15a) and the holding members (16).

4. Filling system as claimed in claim 2 or 3, wherein the
delimiting element has afirstwall (13a) and a second
wall (13b) opposite to the first wall (13a), the first wall
(13a) abutting against said first abutment surface
(15a) and the second wall (13b) resting on the hold-
ing members (16).

5. Filling system as claimed in claim 4, wherein each
holding member (16) is substantially L-shaped and
includes an axial portion (18) axially protruding from
said first abutment surface (15a) and a radial portion
(19) radially extending from the axial portion (18)ina
cantilevered manner, the set of radial portions (19)
defining said second abutment surface (15b), the
second wall (15b) resting on the radial portion (19) of
each holding member (16).

6. Filling system as claimed in claim 5, wherein each
radial portion (19) is substantially flat so as to allow a
movement of the delimiting element (13) along the
radial direction, with respect to said longitudinal axis
(A) .

7. Filling system as claimed in any one of the foregoing
claims, wherein the delimiting element (13) has a
central axis (C) and a through hole (14) laterally
delimited by an inner wall (14a) of the delimiting
element (13) extending about the central axis (C),
the inner wall (14a) having a plurality of radial slots
(17) angularly distributed about the central axis (C)
and radially open towards such central axis (C), each
one configured to be axially engaged by a respective
holding member (16) for defining a mounting/dis-
mounting of the delimiting element (13) to/from the
coupling portion (15) .

8. Filling system as claimed in claim 7, wherein the
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coupling portion (15) has a central axis (B), the
holding members (16) extending axially and being
angularly distributed about such central axis (B), the
delimiting element (13) being configured to be
mounted coaxial with the coupling portion (15),
and wherein the delimiting element (13) is configured
to assume, relatively to the coupling portion (15):

- a mounting position, in which each slot (17) is
angularly aligned with a respective holding
member (16) for allowing the axial engagement
by the respective holding member (16) thereby
allowing the coupling and decoupling of the
delimiting element (13) and the coupling portion
(15); and

- an operative position, in which the slots (17)
and the holding members (16) are angularly
spaced with respect to one another, so that
the delimiting element (13) rests on the holding
members (16) thereby preventing the decou-
pling of the delimiting element (13) from the
coupling portion (15).

Filling system as claimed in claim 8, wherein the
filling system (7) is configured such that the mounting
position corresponds to a first angular position of the
delimiting element (13) and the operative position
corresponds to a second angular position of the
delimiting element (13), relative to said longitudinal
axis (A), the delimiting element (13) being configured
to be rotated about said longitudinal axis (A) to
selectively assume the mounting position or the
operative position.

Filling system as claimed in any one of the foregoing
claims, and comprising a support member (20) fixed
to the product filling pipe (10) and having an axial
resting surface (21), the delimiting element (13)
being axially interposed between the support mem-
ber (20) and the coupling portion (15) and resting on
the resting surface (21), so that an inclination of the
delimiting element (13) with respect to a radial plane
relative to said longitudinal axis (A) is prevented.

Filling system as claimed in claim 10, wherein the
support member (20) has an axial protrusion (22)
axially extending from the resting surface (21),

and wherein the delimiting element (13) has an axial
receiving seat (23) configured to accommodate the
axial protrusion (22) for preventing a rotation of the
delimiting element (13) about said longitudinal axis
(A).

Filling system as claimed in claims 8 and 11, wherein
the receiving seat (23) is configured to be engaged
by the axial protrusion (22) when the delimiting ele-
ment (13) is in said operative position, for defining an
anti-rotation device thereof.
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13.

14.

15.

Filling system as claimed in claim 11 or 12, wherein
the delimiting element (13) has a central axis (C) and
includes an axial passage (24) located at an outer
peripheral portion thereof and configured to be re-
peatedly engaged by a sequence of closure struc-
tures pre-applied on the tube (3), so as to allow the
free passage of the pre-applied closure structures
through the delimiting element (13) ;

and wherein the passage (24) is angularly fixed with
respect to said longitudinal axis (A) by means of
engagement of said axial protrusion (22) in said
receiving seat (23).

Filling system as claimed in any of the foregoing
claims, wherein the gas feeding duct (11) is coaxial
with the product filling pipe (10) and surrounds the
product filling pipe (10), so that an annular flow
channel (12) for the gas is delimited between an
outer surface (10a) of the product filling pipe (10)
and an inner surface (11a) of the gas feeding duct
(1);

wherein the delimiting element (13) has a central
axis (C), is mounted coaxial with the gas feeding duct
(11) and has a central through hole (14) coaxial with
said central axis (C) and coaxially engaged by the
product filling pipe (11).

Packaging apparatus (1) for producing packages (2)
containing a pourable product starting from aweb (4)
of packaging material, the packaging apparatus (1)
comprising:

- conveying means configured to advance the
web (4) along an advancement path;

- a tube folding device (5) for folding the web (4)
into a tube (3);

- asealing element (40) for longitudinally sealing
the tube (3);

- a forming and sealing unit (6) for forming the
tube (3) and transversally sealing the tube (3) at
cross-sections thereof, thereby obtaining a plur-
ality of packs (2a) from which the packages (2)
are subsequently obtained;

- afilling system (7) as claimed in any one of the
foregoing claims and configured for filling the
tube (3) with the pourable product.

Amended claims in accordance with Rule 137(2)

EPC.

Filling system (7) configured to supply pourable pro-
duct into a tube (3) of packaging material for the
production of packages (2) containing such pourable
product, the filling system (7) comprising:

- a delimiting element (13) designed to be ar-
ranged within the tube (3) for dividing the tube (3)
in a first inner space (3a) and a second inner
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space (3b) arranged downstream of the first
inner space (3a) with respect to a tube advance-
ment direction;

- a product filling pipe (10) extending along a
longitudinal axis (A), designed to be arranged
within the tube (3) and configured to supply
pourable product into the second inner space
(3b);

- a gas feeding duct (11) designed to be ar-
ranged within the tube (3) and configured to
supply compressed gas into the second inner
space (3b) so that a gas pressure within the
second inner space (3b) is higher than the gas
pressure within the first inner space (3a);

wherein the gas feeding duct (11) com-
prises a coupling portion (15) arranged at
anend (11b) thereof and having a plurality of
holding members (16);

and wherein the delimiting element (13) is
coupled to the gas feeding duct (11) in a
releasable manner via the holding mem-
bers (16),

characterized in that the delimiting ele-
ment (13) has a central axis (C) and a
through hole (14) laterally delimited by an
inner wall (14a) of the delimiting element
(13) extending about the central axis (C),
the inner wall (14a) having a plurality of
radial slots (17) angularly distributed about
the central axis (C) and radially open to-
wards such central axis (C), each one con-
figured to be axially engaged by a respec-
tive holding member (16) for defining a
mounting/dismounting of the delimiting ele-
ment (13) to/from the coupling portion (15).

2. Feeding system as claimed in claim 1, wherein the

gas feeding duct (11) extends parallel to said long-
itudinal axis (A),

wherein the coupling portion (15) includes a first
abutment surface (15a) and a second abutment
surface (15b) facing the first abutment surface
(15a) and defining the holding members (16),
and wherein the delimiting element (13) is re-
leasably fitted to the coupling portion (15) in
interlocking manner between the first abutment
surface (15a) and the second abutment surface
(15b).

3. Filling system as claimed in claim 2, wherein the

delimiting element (13) is axially fixed, in a releasa-
ble manner, between the firstabutment surface (15a)
and the holding members (16).

Filling system as claimed in claim 2 or 3, wherein the
delimiting element has a first wall (13a) and a second

10

15

20

25

30

35

40

45

50

55

wall (13b) opposite to the first wall (13a), the first wall
(13a) abutting against said first abutment surface
(15a) and the second wall (13b) resting on the hold-
ing members (16).

Filling system as claimed in claim 4, wherein each
holding member (16) is substantially L-shaped and
includes an axial portion (18) axially protruding from
said first abutment surface (15a) and a radial portion
(19) radially extending from the axial portion (18)ina
cantilevered manner, the set of radial portions (19)
defining said second abutment surface (15b), the
second wall (15b) resting on the radial portion (19) of
each holding member (16).

Filling system as claimed in claim 5, wherein each
radial portion (19) is substantially flat so as to allow a
movement of the delimiting element (13) along the
radial direction, with respect to said longitudinal axis
(A).

Filling system as claimed in any one of the previous
claims, wherein the coupling portion (15) has a cen-
tral axis (B), the holding members (16) extending
axially and being angularly distributed about such
central axis (B), the delimiting element (13) being
configured to be mounted coaxial with the coupling
portion (15),

and wherein the delimiting element (13) is configured
to assume, relatively to the coupling portion (15):

- a mounting position, in which each slot (17) is
angularly aligned with a respective holding
member (16) for allowing the axial engagement
by the respective holding member (16) thereby
allowing the coupling and decoupling of the
delimiting element (13) and the coupling portion
(15); and

- an operative position, in which the slots (17)
and the holding members (16) are angularly
spaced with respect to one another, so that
the delimiting element (13) rests on the holding
members (16) thereby preventing the decou-
pling of the delimiting element (13) from the
coupling portion (15).

Filling system as claimed in claim 7, wherein the
filling system (7) is configured such that the mounting
position corresponds to a first angular position of the
delimiting element (13) and the operative position
corresponds to a second angular position of the
delimiting element (13), relative to said longitudinal
axis (A), the delimiting element (13) being configured
to be rotated about said longitudinal axis (A) to
selectively assume the mounting position or the
operative position.

Filling system as claimed in any one of the foregoing



10.

1.

12.

13.

14.

17 EP 4 556 383 A1 18

claims, and comprising a support member (20) fixed
to the product filling pipe (10) and having an axial
resting surface (21), the delimiting element (13)
being axially interposed between the support mem-
ber (20) and the coupling portion (15) and resting on
the resting surface (21), so that an inclination of the
delimiting element (13) with respect to a radial plane
relative to said longitudinal axis (A) is prevented.

Filling system as claimed in claim 9, wherein the
support member (20) has an axial protrusion (22)
axially extending from the resting surface (21),

and wherein the delimiting element (13) has an axial
receiving seat (23) configured to accommodate the
axial protrusion (22) for preventing a rotation of the
delimiting element (13) about said longitudinal axis
(A).

Filling system as claimed in claims 7 and 10, wherein
the receiving seat (23) is configured to be engaged
by the axial protrusion (22) when the delimiting ele-
ment (13) is in said operative position, for defining an
anti-rotation device thereof.

Filling system as claimed in claim 10 or 11, wherein
the delimiting element (13) has a central axis (C) and
includes an axial passage (24) located at an outer
peripheral portion thereof and configured to be re-
peatedly engaged by a sequence of closure struc-
tures pre-applied on the tube (3), so as to allow the
free passage of the pre-applied closure structures
through the delimiting element (13);

and wherein the passage (24) is angularly fixed with
respect to said longitudinal axis (A) by means of
engagement of said axial protrusion (22) in said
receiving seat (23).

Filling system as claimed in any of the foregoing
claims, wherein the gas feeding duct (11) is coaxial
with the product filling pipe (10) and surrounds the
product filling pipe (10), so that an annular flow
channel (12) for the gas is delimited between an
outer surface (10a) of the product filling pipe (10)
and an inner surface (11a) of the gas feeding duct
(1);

wherein the delimiting element (13) has a central
axis (C), is mounted coaxial with the gas feeding duct
(11) and has a central through hole (14) coaxial with
said central axis (C) and coaxially engaged by the
product filling pipe (11).

Filling system (7) configured to supply pourable pro-
duct into a tube (3) of packaging material for the
production of packages (2) containing such pourable
product, the filling system (7) comprising:

- a delimiting element (13) designed to be ar-
ranged within the tube (3) for dividing the tube (3)
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in a first inner space (3a) and a second inner
space (3b) arranged downstream of the first
inner space (3a) with respect to a tube advance-
ment direction;

- a product filling pipe (10) extending along a
longitudinal axis (A), designed to be arranged
within the tube (3) and configured to supply
pourable product into the second inner space
(3b);

- a gas feeding duct (11) designed to be ar-
ranged within the tube (3) and configured to
supply compressed gas into the second inner
space (3b) so that a gas pressure within the
second inner space (3b) is higher than the gas
pressure within the first inner space (3a);

wherein the gas feeding duct (11) com-
prises a coupling portion (15) arranged at
anend (11b) thereof and having a plurality of
holding members (16);

and wherein the delimiting element (13) is
coupled to the gas feeding duct (11) in a
releasable manner via the holding mem-
bers (16),

and comprising a support member (20)
fixed to the product filling pipe (10) and
having an axial resting surface (21), the
delimiting element (13) being axially inter-
posed between the support member (20)
and the coupling portion (15) and resting on
the resting surface (21), so that an inclina-
tion of the delimiting element (13) with re-
spect to a radial plane relative to said long-
itudinal axis (A) is prevented,
characterized in that the support member
(20) has an axial protrusion (22) axially ex-
tending from the resting surface (21),

and wherein the delimiting element (13) has
an axial receiving seat (23) configured to
accommodate the axial protrusion (22) for
preventing a rotation of the delimiting ele-
ment (13) about said longitudinal axis (A).

15. Packaging apparatus (1) for producing packages (2)

containing a pourable product starting from a web (4)
of packaging material, the packaging apparatus (1)
comprising:

- conveying means configured to advance the
web (4) along an advancement path;

- a tube folding device (5) for folding the web (4)
into a tube (3);

- asealing element (40) for longitudinally sealing
the tube (3);

- a forming and sealing unit (6) for forming the
tube (3) and transversally sealing the tube (3) at
cross-sections thereof, thereby obtaining a plur-
ality of packs (2a) from which the packages (2)
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are subsequently obtained;

- afilling system (7) as claimed in any one of the
foregoing claims and configured for filling the
tube (3) with the pourable product.
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