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(54) PACKAGING MACHINE FOR PRODUCING SEALED PACKAGES

(57)  There is described a packaging machine (1) for
producing sealed packages (2) of a pourable product
from a web (4) of packaging material comprising convey-
ing means (5) for advancing the web (4) of packaging
material along a web advancement path (P) atleastto a
tube forming station (6) at which the web (4) of packaging
material is formed, in use, into a tube (3) and for advanc-
ing the tube (3) along a tube advancement path (Q), an
isolation housing (12) having a main chamber (14) and
an auxiliary chamber (15) arranged downstream from the
main chamber (14) along the tube advancement path
(Q), a tube forming and sealing device (16) at least par-
tially arranged within the main chamber (14), a filling de-
vice (17) for filling the tube (3). The isolation housing (12)
comprises a main passage (42) for allowing, in use, the
passage of the tube (3) from the main chamber (14) into
the auxiliary chamber (15) and an auxiliary passage (51)
for allowing the passage of the tube (3) out of the auxiliary
chamber (15). The packaging machine (1) further com-
prises at least one main seal assembly (43) being con-
figured to seal, in use, the main passage (42) and atleast
one auxiliary seal assembly (52) configured to seal, in
use, the auxiliary passage (51) .
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Description

TECHNICAL FIELD

[0001] The present invention relates to a packaging
machine for producing sealed packages of a pourable
product, in particular a pourable food product.

BACKGROUND ART

[0002] Asis known, many liquid or pourable food prod-
ucts, such as fruit juice, UHT (ultra-high-temperature
treated) milk, wine, tomato sauce, etc., are sold in pack-
ages made of sterilized packaging material.

[0003] A typical example is the parallelepiped-shaped
package for liquid 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 com-
prising a base layer, e.g. of paper, covered on both sides
with layers of heat-seal plastic material, e.g. polyethyl-
ene. 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 aluminum foil, which is superim-
posed on a layer of heat-seal plastic material, and is in
turn covered with another layer of heat-seal plastic ma-
terial forming the inner face of the package eventually
contacting the food product.

[0004] 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 pack-
aging material and into an isolation housing (a closed
and at least in part sterile environment) in which the ster-
ilized web of packaging material is maintained and ad-
vanced. During advancement of the web of packaging
material through a main chamber of the isolation housing,
the web of packaging material is folded and sealed lon-
gitudinally to form a tube having a longitudinal seal, which
is further fed along a vertical advancing direction into and
through an auxiliary chamber of the isolation housing.
[0005] Inorderto complete the forming operations, the
tube is filled with a sterilized or sterile-processed poura-
ble product, in particular a pourable food product, and is
subsequently formed for atleast partially defining the final
shape of the package, transversally sealed and subse-
quently cut along equally spaced transversal cross sec-
tions within a package forming unit of the packaging ma-
chine during advancement along the vertical advancing
direction.

[0006] Pillow packages are so obtained within the
packaging machine, each pillow package having a lon-
gitudinal sealing band, a top transversal sealing band
and a bottom transversal sealing band.

[0007] Even though the packaging machines known in
the art work satisfyingly well, a need is felt to further im-
prove the packaging machines.
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DISCLOSURE OF INVENTION

[0008] Itis therefore an object of the present invention
to provide a packaging machine to further improve pack-
aging machines for producing packages filed with a pour-
able product.

[0009] According to the presentinvention, there is pro-
vided a packaging machine according to the independent
claim.

[0010] Preferred embodiments are claimed in the de-
pendent claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] Anon-limitingembodiment of the presentinven-
tion 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
according to the present invention, with parts re-
moved for clarity; and

Figure 2 is a schematic view of portions of the pack-
aging machine of Figure 1, with parts removed for
clarity;

Figure 3 is a sectionized view of a detail of the pack-
aging machine of Figure 1, with parts removed for
clarity;

Figure 4 is a perspective view of a detail of the pack-
aging machine of Figure 1, with parts removed for
clarity;

Figure 5 is a sectionized and partially exploded view
of a further detail of the packaging machine of Figure
1, with parts removed for clarity; and

Figure 6 is a sectionized and partially exploded view
of an even further detail of the packaging machine
of Figure 1, with parts removed for clarity.

BEST MODES FOR CARRYING OUT THE INVENTION

[0012] Number 1indicates as a whole a packaging ma-
chine 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 par-
ticular, in use, tube 3 extends along a longitudinal axis,
in particular having a vertical orientation.

[0013] Web 4 comprises at least a layer of fibrous ma-
terial, in particular paper, covered on both sides with re-
spective layers of heat-seal plastic material, e.g. polyeth-
ylene.

[0014] In a non-limiting embodiment, web 4 also com-
prises a layer of gas- and light-barrier material, e.g. alu-
minum foil or ethylene vinyl alcohol (EVOH) film, and at
least a first layer and a second layer of heat-seal plastic
material. The layer of gas- and light-barrier material is
superimposed on the first layer of heat-seal plastic ma-
terial, and is in turn covered with the second layer of heat-
seal plastic material. The second layer of heat-seal plas-
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tic material forms the inner face of package 2 eventually
contacting the filled pourable food product.

[0015] More specifically, web 4 comprises a first face
and a second face, in particular the first face being the
face of web 4 forming the inner face of the formed pack-
age 2 eventually contacting the filled pourable food prod-
uct.

[0016] A typical package 2 obtained by packaging ma-
chine 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.
[0017] With particular reference to Figure 1, packaging
machine 1 is configured to advance web 4 along a web
advancement path P, preferably to sterilize web 4 during
advancement along path P, to form tube 3 from web 4
and to fill tube 3 and, preferentially to form single pack-
ages 2 from the filled tube 3.

[0018] Preferentially, packaging machine 1 comprises:

- conveying means 5 configured to advance web 4
along a web advancement path P at least to a tube
forming station 6 at which web 4 is formed, in use,
into tube 3 and for advancing tube 3 along a tube
advancement path Q;

- preferentially, a sterilization apparatus 7 for steriliz-
ing at least a portion of web 4, preferentially at least
the first face, even more preferentially the first face
and the second face, at a sterilization station 8 ar-
ranged upstream of tube forming station 6 along web
advancement path P;

- anisolation housing 12 extending along a longitudi-
nal axis A, in particular having a vertical orientation,
and having at least a main chamber 14 and an aux-
iliary chamber 15, the latter being arranged down-
stream of main chamber 14 along tube advancement
path Q;

- atubeforming and sealing device 16 atleast partially
arranged within isolation housing 12, in particular
main chamber 14, and being configured to form and
longitudinally seal tube 3 at tube forming station 6
within at least a portion of isolation housing 12, in
particular main chamber 14; and

- afilling device 17 for filling tube 3 with the pourable
product.

[0019] Preferentially, packaging machine 1 also com-
prises a package forming unit 18 adapted to at least form
and transversally seal tube 3, preferentially to also trans-
versally cut tube 3, between successive packages 2, in
particular during advancement of tube 3 along tube ad-
vancement path Q.

[0020] In a preferred non-limiting embodiment, pack-
aging machine 1 also comprises a magazine unitadapted
to host and to provide for web 4 at a host station 20.
[0021] Advantageously but not necessarily, packaging
machine 1 also comprises a pressure control device 25
adapted to (configured to) control the pressure within at
least portions of isolation housing 12, in particular within
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at least main chamber 14 and, preferentially also within
auxiliary chamber 15.

[0022] In more detail, sterilization station 8 is arranged
upstream of tube forming station 6 along web advance-
ment path P. In other words, sterilization apparatus 7 is
arranged upstream of isolation housing 12 along path P.
[0023] Preferentially, sterilization apparatus 7 is ar-
ranged downstream of the magazine unit along path P.
[0024] In particular, package forming unit 18 is ar-
ranged downstream of isolation housing 12 and tube
forming and sealing device 16 along path Q.

[0025] In more detail, conveying means 5 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 6 through a portion of main chamber
14 and to and through auxiliary chamber 15, even more
particular also towards and at least partially through
package forming unit 18.

[0026] In particular, with intermediates of tube 3 any
configuration of web 4 is meant prior to obtaining the tube
structure and after folding of web 4 by tube forming and
sealing device 16 has started. In other words, the inter-
mediates of tube 3 are a result of the gradual folding of
web 4 so as to obtain tube 3, in particular by overlapping
opposite lateral edges of web 4 with one another.
[0027] With particular reference to Figure 2, steriliza-
tion apparatus 7 is configured to sterilize web 4, in par-
ticular the first face, even more particular also the second
face, by means of physical sterilization such as by means
of a sterilization irradiation, in particular an electromag-
netic irradiation, even more particular by electron beam
irradiation.

[0028] Alternatively, sterilization apparatus 7 could be
configured to sterilize web 4, in particular the first face,
even more particular also the second face, by means of
chemical sterilization, in particular by means of hydrogen
peroxide.

[0029] In more detail, according to the specific non-
limiting example embodiment disclosed, sterilization ap-
paratus 7 comprises an irradiation device 26 arranged in
the area of sterilization station 8 and being adapted to
sterilize at least the first face, preferentially also the sec-
ond face, by directing a sterilizing irradiation, in particular
electromagnetic irradiation, even more particular elec-
tron beam irradiation, onto at least the first face, prefer-
entially also onto the second face, while, in use, web 4
advances along a sterilization portion of path P; and

- atleastone shieldingchamber 27 housing irradiation
device 26 and, in particular comprising an advance-
ment channel 28 through which, in use, web 4 ad-
vances, in use, during the sterilization of web 4, in
particular the first face, even more particular also the
second face.

[0030]
es:

More specifically, irradiation device 26 compris-
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- atleast a first irradiation emitter, in particular a first
electron beam emitter 29, configured to direct the
sterilizing irradiation, in particular the electromagnet-
icirradiation, even more particular the electron beam
irradiation, in use, on the first face; and

- preferentially also a second irradiation emitter, in
particular a second electron beam emitter 30, con-
figured to direct the sterilizing irradiation, in particular
the electromagnetic irradiation, even more particular
the electron beam irradiation, in use, on the second
face.

[0031] Preferably, electron beam emitter 29 and elec-
tron beam emitter 30 are arranged side-by-side and dis-
tanced from one another so that at least a portion of ad-
vancement channel 28 is interposed between electron
beam emitter 29 and electron beam emitter 30.

[0032] With particular reference to Figures 1 and 2,
isolation housing 12 is configured to separate an inner
environment 31, in particular having at least one sterile
portion, from an outer environment 32.

[0033] In more detail, main chamber 14 is the portion
of isolation housing 12 in which web 4 is, in use, formed
into tube 3 and in which web 4 is, in use, longitudinally
sealed. In other words, main chamber 14 contains the
portions of tube forming and sealing device 16, which
directly interact with web 4 and tube 3 itself for forming
and longitudinally sealing tube 3.

[0034] In further detail, auxiliary chamber 15 is ar-
ranged (directly) downstream of main chamber 14 along
tube advancement path Q. In use, tube 3 advances
through auxiliary chamber 15 after its formation and after
its longitudinal sealing. In particular, in use, the formed
and longitudinally sealed tube 3 advances directly from
main chamber 14 into auxiliary chamber 15 (i.e. there is
no further chamber arranged between main chamber 14
and auxiliary chamber).

[0035] In particular, main chamber 14 and auxiliary
chamber 15 are connected, even more particular directly
connected, to one another.

[0036] Preferentially, main chamber 14 comprises a
respective main inner space 33 defining a portion of inner
environment 31, in particular a sterile portion of inner
environment 31. In other words, main chamber 14 is pref-
erentially an aseptic main chamber 14.

[0037] In even other words, in use, web 4 advances
through a portion of main chamber 14 prior to being
formed into tube 3. As preferentially inner space 31 is
sterile, sterility of web 4 and of tube 3 is maintained.
[0038] Preferentially, auxiliary chamber 15 comprises
an auxiliary inner space 34 defining a further portion of
innerenvironment 31. Auxiliary inner space 34 is not nec-
essarily a sterile environment.

[0039] Preferentially, isolation housing 12 also com-
prises a containment chamber 35 arranged downstream
of auxiliary chamber 15 along tube advancement path Q
and being adapted (configured) to receive gas (present
within auxiliary chamber 15 itself and) leaking from aux-
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iliary chamber 15.

[0040] In particular, containment chamber 35 is con-
nected to, in particular directly connected to, auxiliary
chamber 15. In other words, in use, tube 3 advances from
auxiliary chamber 15 into containment chamber 35.
[0041] In the preferred non-limiting embodiment
shown, isolation housing 12 comprises an inlet portion
36 for receiving web 4 and an outlet portion 37 for allowing
feeding out of tube 3 from isolation housing 12 itself, in
particular into package forming unit 18.

[0042] Preferentially, main chamber 14 comprisesinlet
portion 36.

[0043] Preferably, containment chamber 35 defines
(comprises) outlet portion 37.

[0044] In the preferred non-limiting embodiment
shown, sterilization apparatus 7 is coupled to, in partic-
ular connected to, main chamber 14, in particular so that
web 4 advances from sterilization apparatus 7 into main
chamber 14.

[0045] Preferably, isolation housing 12 also comprises
at least one main separation wall 41 for separating main
chamber 14 and auxiliary chamber 15 from one another.
[0046] In particular, main separation wall 41 is trans-
versal to axis A. Even more particular, main separation
wall 41 has a substantially horizontal orientation.
[0047] In particular, main separation wall 41 is inter-
posed between main chamber 14 and auxiliary chamber
15. In other words, main separation wall 41 is arranged
in the proximity of a downstream portion (with respect to
path Q) of main chamber 14 and in the proximity of an
upstream portion (with respect to path Q) of auxiliary
chamber 15.

[0048] In particular, the portions of tube forming and
sealing device 16, which are arranged within main cham-
ber 14, are positioned upstream of main separation wall
41 along path Q.

[0049] With particular reference to Figures 2 to 4, iso-
lation housing 12, in particular main separation wall 41,
comprises a main passage 42, in particular a (circular)
hole within main separation wall 41, for allowing the pas-
sage of the, in use, advancing tube 3 from main chamber
14 into auxiliary chamber 15.

[0050] Preferentially, packaging machine 1, in partic-
ular isolation housing 12, comprises at least one main
seal assembly 43 being configured to seal, in use, main
passage 42, in particular in cooperation with tube 3. In
particular, main seal assembly 43 is configured to hinder,
in particular to (substantially) impede, an exchange of
gas between main chamber 14 and the auxiliary chamber
15 through main passage 42. It must, however, be noted
that (non-controllable) leakage flows may still be present
between main chamber 14 and auxiliary chamber 15
through main passage 42.

[0051] More specifically, main sealassembly 43 is cou-
pled to, in particular at least partially contacting, main
separation wall 41 in the area of main passage 42. In
particular, main seal assembly 43 is configured to also
couple to, even more particular to contact, in use, tube 3.
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[0052] In other words, main seal assembly 43 is con-
figured to seal main passage 42 in cooperation with main
separation wall 41 and tube 3 so as to hinder, in particular
to (substantially) impede, a gas exchange between main
chamber 14 and auxiliary chamber 15 through main pas-
sage 42.

[0053] Preferentially, main seal assembly 43 is config-
ured to at least partially guide advancement of tube 3.
[0054] With particular reference to Figures 3 to 5, main
seal assembly 43 comprises at least one sealing ele-
ment, in particular at least one gasket 44 configured to
interact with, in particular to contact, the, in use, advanc-
ing tube 3 and a carrier structure 45 carrying gasket 44.
[0055] Preferentially, carrier structure 45 is configured
to be placed or is placed onto main separation wall 41,
in particular within main chamber 14. In particular, main
seal assembly 43 is configured to seal main passage 42
in cooperation with separation wall 41 and the, in use,
advancing tube 3.

[0056] More specifically, main passage 42 is sealed
by the cooperation of carrier structure 45 with main sep-
aration wall 41 and the cooperation of gasket 44 with
tube 3.

[0057] Inmore detail, main separation wall 41 compris-
es an engagement surface 47, in particular surrounding
main passage 42, and carrier structure 45 comprises an
interaction surface 48, in particular surrounding gasket
44, and being configured to be placed onto engagement
surface 47.

[0058] In particular, engagement surface 47 is defined
by a (annular) recess within main separation wall 41.
Preferentially, interaction surface 48 is at least partially
complementary to engagement surface 47.

[0059] Preferentially, main seal assembly 43 is config-
ured to at least partially guide advancement of tube 3. In
particular, main seal assembly 43 is configured to be sub-
stantially non-moveable with respect to the, in use, ad-
vancing tube 3.

[0060] Even more preferentially, carrier structure 45,
in particular interaction surface 48, is coupled onto main
separation wall 41, in particular engagement surface 47,
in a manner that, in use, any movement of main seal
assembly 43, in particular carrier structure 45 together
with gasket 44, into a direction transversal to axis A is
(substantially) impeded.

[0061] Preferably, carrier structure 45 also comprises
a clamping element 49 configured to clamp a portion of
main separation wall 41 between clamping element 49
and interaction surface 48. In this way, it is further en-
sured that main seal assembly 43 is, in use, non-move-
able.

[0062] Inthisway,itis ensuredthatmainsealassembly
43 allows to at least partially guide advancement of tube
3.

[0063] With particular reference to Figures 2 to 4 and
6, isolation chamber 12 further comprises at least one
auxiliary separation wall 50 spaced apart from main sep-
aration wall 41 and further delimiting auxiliary chamber
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15.

[0064] In particular, auxiliary separation wall 50 is
transversal to axis A. In particular, auxiliary separation
wall 50 has, in particular similar to main separation wall
41, a substantially horizontal orientation.

[0065] Even more particular, auxiliary separation wall
50 is arranged downstream of main separation wall 41
along path Q. In particular, auxiliary separation wall 50
and main separation wall 41 delimit auxiliary chamber 15
along axis A.

[0066] Preferentially, auxiliary separation wall 50 is ar-
ranged in the proximity of a downstream portion (with
respect to path Q) of auxiliary chamber 15, in particular
defining an end portion of auxiliary chamber 15.

[0067] In the specific example embodiment disclosed,
main separation wall 41 delimits auxiliary chamber 15 in
the area of an upstream portion of auxiliary chamber 15
itself.

[0068] In the preferred non-limiting embodiment
shown, isolation housing 12, in particular auxiliary sep-
aration wall 50, comprises an auxiliary passage 51, in
particular a (circular) hole within auxiliary separation wall
50, for allowing the passage of the, in use, advancing
tube 3 out of auxiliary chamber 15, and in particular into
package forming unit 18, even more particular at first into
containment chamber 35 and then into package forming
unit 18.

[0069] Preferentially, auxiliary passage 51 and main
passage 42 are coaxially arranged with respect to one
another.

[0070] In the preferred non-limiting embodiment dis-
closed, packagingmachine 1, in particularisolation hous-
ing 12, comprises an auxiliary seal assembly 52 config-
ured to seal, in use, auxiliary passage 51 for hindering,
in particular for (substantially) impeding, a flow of gas
into or out of auxiliary chamber 15 through auxiliary pas-
sage 51. It must, however, be noted that (non-controlla-
ble) leakage flows may still be present through auxiliary
passage 51.

[0071] In particular, auxiliary seal assembly 52 is cou-
pled to, in particular at least partially contacting, auxiliary
separation wall 50 in the area of auxiliary passage 51 for
sealing, in use, auxiliary passage 51. In particular, aux-
iliary seal assembly 52 is configured to also couple to,
even more particular to contact, in use, tube 3.

[0072] In other words, auxiliary seal assembly 52 is
configured to seal auxiliary passage 51 in cooperation
with auxiliary separation wall 50 and the, in use, advanc-
ing tube 3 so as to at least hinder, in particular to (sub-
stantially) impede, a gas outflow from and/or a gas inflow
into auxiliary chamber 15 through auxiliary passage 51.
In particular, by providing for auxiliary seal assembly 52
a (substantial) gas exchange between auxiliary chamber
15 and containment chamber 35 through auxiliary pas-
sage 51 is hindered, in particular impeded.

[0073] Auxiliary seal assembly 52 is similar to main
seal assembly 43, which is why in the following auxiliary
seal assembly 52 is only described with respect to the
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differences to main seal assembly 43, using the same
references for similar or equivalent parts.

[0074] In particular, auxiliary seal assembly 52 differs
from main seal assembly 43 in that at least a portion of
auxiliary seal assembly 52 is moveable into a direction
D1 transversal, in particular perpendicular, to longitudinal
axis A as a result of the interaction with the, in use, ad-
vancing tube 3.

[0075] Even more particular, auxiliary seal assembly
52 is configured to be moveable within a plane H1 trans-
versal, in particular perpendicular, to longitudinal axis A.
In particular, in use, auxiliary seal assembly 52 moves
within plane H1 as a result of the interaction with the, in
use, advancing tube 3.

[0076] More specifically, plane H1 is substantially de-
fined by the respective engagement surface 47 and the
respective interaction surface 48.

[0077] Preferably, the respective carrier structure 45’
(which is substantially similar to carrier structure 45) of
auxiliary seal assembly 52 is coupled to auxiliary sepa-
ration wall 50 in the area of auxiliary passage 51 in a
floating manner.

[0078] Even more preferably, the respective carrier
structure 45’ of auxiliary seal assembly 52, in particular
the respective carrier structure 45’ together with at least
gasket 44, is configured to move, in use, into direction
D1, in particular within plane H1, in particular as a result
of the interaction with the, in use, advancing tube 3. In
particular, it is known that, in use, tube 3 may present
fluctuations, i.e. movements into a respective direction
transversal, in particular orthogonal, to axis A (or, in other
words, the portion of path Q while tube 3 advances within
auxiliary chamber 15) and as a result of the interaction
of, in particular the contact between, auxiliary seal as-
sembly 52, in particular at least gasket 44 and tube 3 the
fluctuations are transferred to auxiliary seal assembly 52,
in particular carrier structure 45'.

[0079] In this way, auxiliary seal assembly 52 is con-
figured to avoid, in use, any guidance and constraint of
the advancing tube 3. In even other words, auxiliary seal
assembly 52, in particular the respective carrier structure
45’ is configured to move, in use, into direction D1, in
particular within plane H1, transversal, preferentially per-
pendicular, to the, in use, advancing tube 3.

[0080] In more detail, auxiliary separation wall 50 com-
prises an engagement surface 53, in particular surround-
ing auxiliary passage 51. Preferentially, engagement sur-
face 53 is defined by a (annular) recess within auxiliary
separation wall 50.

[0081] Preferentially, carrier structure 45’, in particular
the respective interaction surface 48 of the respective
carrier structure 45’, is moveably placed or placeable on-
to engagement surface 53, in particular so that the re-
spective carrier structure 45’ is moveable along direction
D1, in particular within plane H1. In particular, carrier
structure 45’ even more particular the respective inter-
action surface 48, is moveable on and with respect to
engagement surface 53.
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[0082] Inthe example embodiment shown, the respec-
tive cross-sectional dimension of the respective interac-
tion surface 48 is minor than the respective cross-sec-
tional dimension of the recess defining engagement sur-
face 53.

[0083] In other words, auxiliary seal assembly 52, in
particular the respective carrier structure 45’, even more
particular the respective interaction surface 48, is cou-
pled to auxiliary separation wall 50 in the area of the
auxiliary passage 51, in particular engagement surface
53, even more particular the recess defining engagement
surface 53, with play, in particular along direction D1,
even more particular within plane H1.

[0084] In a preferred, non-limiting embodiment, inter-
action surface 48 of carrier structure 45’ is a smoothened
surface allowing for a reduced friction between engage-
ment surface 53 and interaction surface 48 itself.
[0085] Auxiliary seal assembly 52 also differs from
main separation wall 41 in that auxiliary seal assembly
52 preferably also comprises a second sealing element,
in particular a second gasket 54 coaxially arranged with
respect to the respective gasket 44, and configured to
also contact, in use, the advancing tube 3.

[0086] Inan alternative embodiment, auxiliary seal as-
sembly 52 comprises only gasket 44.

[0087] In an even alternative embodiment, auxiliary
seal assembly 52 comprises a plurality of gaskets, in par-
ticular having more than two gaskets.

[0088] With particular reference to Figures 2 and 3,
containment chamber 35 comprises an outlet passage
56, in particular coaxial to auxiliary passage 51, config-
ured to allow tube 3 to exit from containment chamber
35, in particular into package forming unit 18.

[0089] In particular, containment chamber 35 compris-
es an end wall 57 having outlet passage 56, and in par-
ticular being transversal to axis A. Preferentially, end wall
57 has a substantially horizontal orientation.

[0090] Preferentially, outlet passage 56 is defined by
a (circular) hole provided within end wall 57.

[0091] Preferentially, isolation chamber 12, in particu-
lar containment chamber 35, comprises a final seal as-
sembly 58 configured to seal, in use, outlet passage 56,
in particular in cooperation with tube 3 for at least hin-
dering, in particular (substantially) impeding a flow of gas
out from or into containment chamber 35 through outlet
passage 56. However, a (non-controllable) leakage flow
or (non-controllable) leakage flows through outlet pas-
sage 56 may still be present.

[0092] Preferentially, final seal assembly 58 is coupled
to, in particular contacts, end wall 57 in the area of outlet
passage 56 and is configured to couple to, even more
particular to contact, in use, tube 3. In particular, final
seal assembly 58 is configured to seal outlet passage 56
in cooperation with end wall 57 and the, in use, advancing
tube 3.

[0093] Finalseal assembly 58 is similarto auxiliary seal
assembly 52, which is why in the following final seal as-
sembly 58 is only described with respect to the differenc-
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es to auxiliary seal assembly 52, using the same refer-
ences for similar or equivalent parts.

[0094] In particular, final seal assembly 58 comprises
only gasket 44. However, in an alternative embodiment,
final seal assembly 58 could also comprise one or more
further sealing elements (gaskets).

[0095] Furthermore, outlet passage 56 is similar to
auxiliary passage 51, which is why in the following outlet
passage 56 is only described with respect to the differ-
encestoauxiliary passage 51, using the same references
for similar or equivalent parts.

[0096] In particular, the difference is that outlet pas-
sage 56 is comprised in end wall 57.

[0097] It mustbe stressed that similar to auxiliary seal
assembly 52 final seal assembly 58 is configured to move
along a direction D2, in particular being parallel to direc-
tion D1, transversal, in particular perpendicular to, axis
A. In particular, final seal assembly 58 is configured to
move within a plane H2 transversal, in particular perpen-
dicular, to axis A. Similar to auxiliary seal assembly 52
final seal assembly 58 is configured to move, in use, into
direction D2, in particular within plane H2, as a result of
the interaction, in particular the contact with, the, in use,
advancing tube 3.

[0098] In particular, plane H2 is spaced apart and par-
allel to plane H1.

[0099] Preferentially but not necessarily, plane H2 is
substantially defined by the respective engagement sur-
face 47 and the respective interaction surface 48.
[0100] In particular, the respective carrier structure 45’
of final seal assembly 58 is coupled to end wall 57 in a
floating manner. In particular, the respective carrier struc-
ture 45’, even more particular the respective interaction
surface 48, of final seal assembly 58 is moveable on and
with respect to the respective engagement surface 53.
[0101] In the preferred embodiment disclosed, isola-
tion housing 12 also comprises a plurality of lateral walls
59 for further delimiting inner environment 31. In partic-
ular, lateral walls 59 substantially extend parallel to axis
A; i.e. preferably having a vertical orientation.

[0102] With particular reference to Figure 1, tube form-
ing and sealing device 16 comprises at least a tube form-
ing group 61 configured to form tube 3 from web 4 and
at least a sealing head 62 configured to longitudinally
seal tube 3, in particular being arranged within main
chamber 14.

[0103] More specifically, tube forming group 61 and
sealing head 63 are arranged within main chamber 14.
[0104] Inmore detail, tube forming group 61 comprises
at least a plurality of forming ring assemblies 63, in the
particular example shown in Figure 1 two forming ring
assemblies 63, arranged within main chamber 14 and
being adapted to fold web 4 gradually into tube 3, in par-
ticular by overlapping the respective lateral edges of web
4. In particular, forming ring assemblies 63 are arranged
within parallel and spaced apart planes, in particular be-
ing orthogonal to axis A, even more specifically having
a substantially horizontal orientation. Preferably, the
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forming ring assembly 63 arranged downstream of the
other one is designed to also exert a mechanical force
on tube 3, in particularfor promoting the longitudinal seal-
ing of tube 3.

[0105] With particular reference to Figures 1 and 2,
filling device 17 comprises at least a filling tube 64 being
in fluid connection with a pourable product storage tank
(notshown and known as such) and being partially placed
within tube 3 for feeding the pourable product into tube 3.
[0106] In more detall, filing tube 64 has a L-shaped
configuration arranged in such a manner that a linear
main tube portion 65 of filling tube 64 extends parallel to
axis A and within tube 3. In particular, filling tube 64 also
comprises a curved portion 66 being connected to linear
main tube portion 65 and being arranged within main
chamber 14.

[0107] Ineven more detail, linear main tube portion 65
is provided with portions extending respectively within
main chamber 14 and auxiliary chamber 15, preferential-
ly also within containment chamber 35, even more pref-
erentially also within package forming unit 18.

[0108] In a preferred non-limiting embodiment, linear
main tube portion 65 comprises at least one upstream
section 67 and at least one downstream section 68 car-
rying an outlet mouth from which, in use, the pourable
product exits into tube 3, upstream section 67 and down-
stream section 68 being connected to one another. In
particular, upstream section 67 is also connected to
curved portion 66.

[0109] More specifically, upstream section 67 extends
within main chamber 14 and into auxiliary chamber 15
and, preferably, downstream section 68 extends within
auxiliary chamber 15 into package forming unit 18, in
particular through containment chamber 35.

[0110] Preferentially, the junction between upstream
section 67 and downstream section 68 is in the area of
main passage 42.

[0111] With particular reference to Figure 2, package
forming unit 18 comprises a plurality of complementary
pairs of operative units 69 (only one pair shown) config-
ured to at least shape and transversally seal, in particular
also to transversally cut, packages 2.

[0112] Advantageously but not necessarily, pressure
control device 25 is adapted to (configured to) control at
least afirst pressure within main chamber 14 and at least
a second pressure within auxiliary chamber 15.

[0113] In particular, the first pressure is higher than the
second pressure and the first pressure and the second
pressure are both higher than the ambient pressure.
[0114] Inparticular, in this way pressure control device
25 is configured to control the first pressure and the sec-
ond pressure such that contaminations are prevented to
enter from outer environment 32 and/or auxiliary cham-
ber 15 into main chamber 14.

[0115] In a preferred non-limiting embodiment, pres-
sure control device 25 is configured to control the first
pressure to range between 200 Pa to 10000 Pa (2mbar
to 100mbar) above ambient pressure, preferentially 500
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Pa to 9000 Pa (5 mbar to 90 mbar) above ambient pres-
sure, even more preferentially 800 Pa to 8000 Pa (8 mbar
to 80 mbar) above ambient pressure.

[0116] In particular, pressure control device 25 is con-
figured to control the first pressure and the second pres-
sure such that the pressure difference between the first
pressure and second pressure ranges between 500 Pa
to 2500 Pa (5 mbar to 25 mbar), in particular between
800 Pa to 1200 Pa (8 mbar to 12 mbar). Even more par-
ticular, pressure control device 25 is also configured to
control the first pressure to be higher than 500 Pa, pref-
erably higher than 800 Pa, above ambient pressure.
[0117] More specifically, pressure control device 25
comprises:

- agasconditioning unit 73 configured to direct a pres-
surized (sterile) gas into main chamber 14 for con-
trolling the first pressure; and

- aflow conduct 74 fluidically connecting main cham-
ber 14 with auxiliary chamber 15 and configured to
allow a (controlled) flow of gas from main chamber
14 into auxiliary chamber 15, in particular for con-
trolling the second pressure.

[0118] Even more specifically, gas conditioning unit 73
comprises an injection tube 75 at least partially arranged
within main chamber 14 and configured to inject the (ster-
ile) gas into main chamber 14 and, preferably also a con-
trol valve 76 for controlling the flow of gas within injection
tube 75.

[0119] More specifically, injection tube 75 extends at
least partially within main chamber 14 parallel to axis A
and comprises a plurality of nozzles forinjecting the pres-
surized gas into main chamber 14.

[0120] In a preferred non-limiting embodiment, gas
conditioning unit 73 is further configured to at least pres-
surize the gas, even more preferentially to pressurize
and sterilize the gas, in particular at least prior to its in-
jection into main chamber 14.

[0121] In a preferred non-limiting embodiment, gas
conditioning unit 73 also comprises a further injection
tube 77 configured to inject the pressurized (sterile) gas
into sterilization apparatus 7, in particular into shielding
chamber 27. Preferentially, injection tube 77 is config-
ured to inject the gas in the area of an interface between
sterilization apparatus 7 and isolation housing 12.
[0122] In a preferred non-limiting embodiment, pres-
sure control device 25 also comprises a control valve 78,
preferably a ball valve, arranged within flow conduct 74
and being configured to control the flow of gas from main
chamber 14 to auxiliary chamber 15 through flow conduct
74, in particular for controlling the second pressure.
[0123] Advantageously but not necessarily, pressure
control device 25 further comprises a measuring unit 79
configured to measure and/or determine the first pres-
sure (the pressure within main chamber 14).

[0124] Preferably, pressure control device 25 is con-
figured to control control valve 76 in function of the first
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pressure as measured and/or determined by measuring
unit 79, in particular for controlling that the first pressure
to range between 200 Pa to 10000 Pa above ambient
pressure, preferentially 500 Pa to 9000 Pa above ambi-
ent pressure, even more preferentially 800 Pa to 8000
Pa above ambient pressure.

[0125] In a preferred non-limiting embodiment, auxil-
iary chamber 15 comprises an outlet orifice 80 configured
to allow gas to exit from auxiliary chamber 15 itself.
[0126] In a preferred non-limiting embodiment, pres-
sure control device 25, in particular gas conditioning unit
73, comprises a recovery circuit (only partially shown)
configured to at least receive gas from auxiliary chamber
15, in particular, through outlet orifice 80. In particular,
the recovery circuit is also configured to recirculate at
least a portion of the gas exiting from auxiliary chamber
15, in particular through outlet orifice 80. In other words,
the recovery circuit is preferentially also configured to
allow to collect the gas in a controlled manner and to
redirect at least a portion of the gas, after reconditioning
of the portion of the gas (i.e. pressurization and, in par-
ticular sterilization), into main chamber 14.

[0127] More specifically, the recovery circuit compris-
es a collection conduct 81 fluidically connected to auxil-
iary chamber 15, in particular through outlet orifice 80,
for receiving the gas from auxiliary chamber 15.

[0128] In a preferred non-limiting embodiment, outlet
orifice 80 and/or the recovery circuit are configured to
allow for a constant flow of gas out of auxiliary chamber
15.

[0129] Advantageously but not necessarily, pressure
control device 25 also comprises a gas inlet assembly
82 configured to control the introduction of new gas, in
particular originating from outer environment 32, into gas
conditioning unit 73. In particular, by providing for gas
inlet assembly 82 it is possible to compensate for any
possibly occurring of losses of gas out of isolation hous-
ing 12 and gas conditioning unit 73, in particular into outer
environment 32.

[0130] More specifically, gas inlet assembly 82 is in
fluid connection with containment chamber 35 and s con-
figured to aspirate new gas through containment cham-
ber 35.

[0131] Even more specifically, gas inlet assembly 82
comprises an inlet orifice 83 provided with (comprised
by) containment chamber 35 for allowing at least inlet of
new gas from outer environment 32 into containment
chamber 35 and, in particular also a valve member (not
shown) for selectively opening or closing a fluid connec-
tion between outer environment 32 and containment
chamber 35 through inlet orifice 83. In particular, gas inlet
assembly 82 also comprises a through-orifice 84 (pro-
vided with (comprised by) containment chamber 35) and
a gas conduct 85 for fluidically connecting containment
chamber 35 and gas conditioning unit 73 for directing
gas from containment chamber 35 into gas conditioning
unit 73.

[0132] In a preferred non-limiting embodiment, the
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valve member is controlled such to guarantee that the
pressure within containment chamber 35 is about the am-
bient pressure. It is to be noted that gas being present in
auxiliary chamber 15 may also (in a non-controlled man-
ner) leak into containment chamber 35 through auxiliary
passage 51.

[0133] In a preferred non-limiting embodiment, pres-
sure control device 25, in particular gas conditioning unit
73, is configured to aspirate gas from sterilization appa-
ratus 7, in particular shielding chamber 27, and to direct
it to gas conditioning unit 73 itself, in particular for pur-
poses of recirculation.

[0134] Preferably, pressure control device 25, in par-
ticular gas conditioning unit 73, comprises a connection
conduct 86 fluidically connected to sterilization apparatus
7, in particular shielding chamber 27, and a flow control
valve 87 for controlling the flow of gas from sterilization
apparatus 7, in particular shielding chamber 27, to gas
conditioning unit 73.

[0135] In use, packaging machine 1 forms packages
2 filled with the pourable product.

[0136] In more detail, a method of forming packages
2 comprises the following steps:

- advancing web 4 along advancement path P;

- folding web 4 within a main chamber 14 of an isola-
tion housing 12 into tube 3 at tube forming station 18;

- longitudinally sealing tube 3 within main chamber 14;

- filling tube 3 with the pourable product;

- advancing tube 3 along path Q through a portion of
main chamber 14 and into and through an auxiliary
chamber 15; and

- obtaining single packages 2 from tube 3 by forming
tube 3, transversally sealing tube 3 between succes-
sive packages 2 and, in particular transversally cut-
ting tube 3 between successive packages 2 for ob-
taining single packages 2.

[0137] Advantageously, the method also comprises a
step of controlling the pressure, during which the first
pressure within main chamber 14 and the second pres-
sure within auxiliary chamber 15 are controlled such that
the first pressure is higher than the second pressure and
the second pressure is higher than the ambient pressure.
[0138] In a preferred non-limiting embodiment, the
method also comprises the step of sterilizing at least the
first face, in particular also the second face, of web 4 at
sterilization station 8. In particular, the step of sterilizing
is executed before the step of folding web 4.

[0139] During the step of folding tube 3, tube forming
and sealing device 16 gradually overlaps the opposite
lateral edges of web 4 with one another so as to form a
longitudinal seal.

[0140] During the step of longitudinally sealing tube 3,
tube forming and sealing device 16 seals the overlapped
opposite lateral edges of web 4 to obtain the longitudinal
seal.

[0141] During the step of advancing tube 3, conveying
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means 5 advance tube 3 (and any intermediates of tube
3) along path Q to package forming unit 18.

[0142] In particular, conveying means 5 advance tube
3 through a portion of main chamber 14, to and through
auxiliary chamber 15, and in particular to and through
containment chamber 35.

[0143] During the step of filling tube 3, filling device 17
fills the pourable product into the longitudinally sealed
tube 3.

[0144] During the step of obtaining single packages 2,
package forming unit 18 forms and transversally seals
tube 3 between successive packages 2 and, preferen-
tially, also transversally cuts tube 3 between successive
packages 2.

[0145] In more detail, during the step of sterilizing web
4, at least a sub-step of directing a sterilizing irradiation,
in particular electromagnetic irradiation, even more par-
ticular electron beam irradiation, onto at least the first
face, preferentially also onto the second face, of web 4
is executed.

[0146] In more detail, during the step of controlling the
pressure, the first pressure is controlled torange between
200 Pa to 10000 Pa above ambient pressure, preferen-
tially 500 Pa to 9000 Pa above ambient pressure, even
more preferentially 800 Pa to 8000 Pa above ambient
pressure.

[0147] Ina preferred non-limiting embodiment 15, dur-
ing the step of controlling the pressure, the first pressure
and the second pressure are controlled such that the
pressure difference between the first pressure and sec-
ond pressure ranges between 500 Pa to 2500 Pa, in par-
ticular between 800 Pa to 1200 Pa. In particular, the first
pressure is controlled such that it is higher than 500 Pa,
preferably higher than 800 Pa, above ambient pressure.
[0148] More specifically, during the step of controlling
the pressure, a pressurized (sterile) gas is fed into main
chamber 14. In particular, the pressurized gas enters
main chamber 14 through injection tube 75.

[0149] In a preferred non-limiting embodiment, during
the step of controlling the pressure, the pressurized (and
sterilized) gas is generated by gas conditioning unit 73.
[0150] Preferably, during the step of controlling the
pressure, the pressurized gas is fed from main chamber
14 into auxiliary chamber 15 through flow conduct 74, in
particular the flow of gas through flow conduct 74 being
controlled by means of control valve 78 for controlling
the second pressure.

[0151] Ina preferred non-limiting embodiment, the first
pressure within main chamber 14 is measured and/or
determined, in particular for controlling control valve 76.
[0152] In a preferred non-limiting embodiment, the
step of controlling the pressure also comprises a sub-
step of recirculation, during which gas is extracted from
auxiliary chamber 15 and at least a portion of the extract-
ed gas is reconditioned (pressurized and, in particular
also sterilized) for being newly injected into main cham-
ber 14. In particular, during the reconditioning, the ex-
tracted gas is sterilized and is newly pressurized.
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[0153] In a preferred non-limiting embodiment, the
step of controlling the pressure further comprises a sub-
step of introducing, during which new gas, in particular
originating from outer environment 32, is introduced into
gas conditioning unit 73.

[0154] In particular, the new gas s introduced into con-
tainment chamber 35, in particular through inlet orifice
83 and is directed, in particular through through-orifice
84 and gas conduct 85, from containment chamber 35
to gas conditioning unit 73.

[0155] The advantages of packaging machine 1 ac-
cording to the present invention will be clear from the
foregoing description.

[0156] In particular, by providing for auxiliary seal as-
sembly 52 it is possible to seal auxiliary inner space 33
of auxiliary chamber 15, which allows to control the aux-
iliary inner space 33 according to particular necessities
such as e.qg. the particular pressure within auxiliary cham-
ber 15 or the gas composition within auxiliary chamber
15. This increases the flexibility of packaging machine 1.
Furthermore, this allows to provide for more controllable
non-sterile environment within the proximity of main pas-
sage 42. This is advantageous as main passage 42 al-
lows the transfer of tube 3 from the typically sterile main
inner space 33 into the typically non-sterile auxiliary inner
space 34.

[0157] A further advantage is to provide for auxiliary
seal assembly 52 being moveable into direction D1, in
particular within plane H1, as a result of the interaction
with tube 3. This allows to avoid any constraint and guid-
ance of tube 3 by auxiliary seal assembly 52 being favo-
rable with respect to the self-alignment of tube 3.
[0158] Aneven further advantage is to provide for final
auxiliary seal assembly 58 being moveable into direction
D2, in particular within plane H2, as a result of the inter-
action with tube 3. This allows to avoid any constraint
and guidance of tube 3 by final auxiliary seal assembly
58 being favorable with respect to the self-alignment of
tube 3.

[0159] Clearly, changes may be made to packaging
machine 1 as described herein without, however, depart-
ing from the scope of protection as defined in the accom-
panying claims.

[0160] In an alternative embodiment not shown, main
seal assembly 43 may be coupled to main separation
wall 41 in a floating manner. In such an alternative con-
figuration, main seal assembly 43 may have a design
similar to the one of auxiliary seal assembly 52. Prefer-
ably, in such an alternative embodiment, also engage-
mentsurface 47 would be formed to allow fora movement
of carrier structure 45 along a direction transversal to axis
A.

Claims

1. Apackaging machine (1) for producing sealed pack-
ages (2) of a pourable product from a web (4) of
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10

packaging material advancing along aweb advance-
ment path (P), the packaging machine (1) compris-
ing:

- conveying means (5) for advancing the web
(4) of packaging material along the web ad-
vancement path (P) at least to a tube forming
station (6) at which the web (4) of packaging
material is formed, in use, into a tube (3) and for
advancing the tube (3) along a tube advance-
ment path (Q);

- an isolation housing (12) having a main cham-
ber (14) and an auxiliary chamber (15) arranged
downstream from the main chamber (14) along
the tube advancement path (Q);

- a tube forming and sealing device (16) at least
partially arranged within the main chamber (14)
and being configured to form and longitudinally
sealthe tube (3), in use, within the main chamber
(14); and

- a filling device (17) for filling the tube (3) with
the pourable product;

wherein the isolation housing (12) comprises a main
passage (42) for allowing, in use, the passage of the
tube (3) from the main chamber (14) into the auxiliary
chamber (15) ;

wherein the packaging machine (1) further compris-
es at least one main seal assembly (43) being con-
figured to seal, in use, the main passage (42) so as
to at least hinder an exchange of gas between the
main chamber (14) and the auxiliary chamber (15)
through the main passage (42) ;

characterized in that the isolation housing (12) fur-
ther comprises an aucxiliary passage (51) for allowing
the passage of the tube (3) out of the auxiliary cham-
ber (15); and

wherein the packaging machine (1) further compris-
es at least one auxiliary seal assembly (52) config-
ured to seal, in use, the auxiliary passage (51) for at
least hindering aflow of gas into or out of the auxiliary
chamber (15) through the auxiliary passage (51).

The packaging machine according to claim 1, where-
in the isolation housing (12) extends along a longi-
tudinal axis (A);

wherein at least a portion of the auxiliary seal as-
sembly (52) and/or at least a portion of the main seal
assembly (43) is moveable within a plane (HI) trans-
versal to the longitudinal axis (A) as a result of the
interaction with the, in use, advancing tube (3).

The packaging machine according to any one of the
preceding claims, wherein the isolation housing (12)
comprises at least one main separation wall (41) for
separating the main chamber (14) and the auxiliary
chamber (15) from one another and having the main
passage (42); wherein the main seal assembly (43)
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is coupled to the main separation wall (41) in the
area of the main passage (42);

wherein the isolation housing (12) further comprises
an auxiliary separation wall (50) spaced apart from
the main separation wall (41) and further delimiting
the auxiliary chamber (15);

wherein the auxiliary separation wall (50) comprises
an auxiliary passage (51) for allowing the passage
of the tube (3) out of the auxiliary chamber (15); and
wherein the auxiliary seal assembly (52) is coupled
to the auxiliary separation wall (50) in the area of the
auxiliary passage (51).

The packaging machine according to claim 3, where-
in the auxiliary seal assembly (52) is configured to
move on and relative to the auxiliary separation wall
(50) .

The packaging machine according to claim 3 or 4,
wherein the auxiliary seal assembly (52) comprises
at least one sealing element (44, 54) configured to
interact with the, in use, advancing tube (3) and at
least one carrier structure (45’) carrying the sealing
element (44, 54) and being coupled to the auxiliary
separation wall (50) in a floating manner.

The packaging machine according to claim 5, where-
in the isolation housing (12) extends along a longi-
tudinal axis (A);

wherein the carrier structure (45’) is coupled to the
auxiliary separation wall (50)in amanner to be move-
able within a plane (HI) transversal to the longitudinal
axis (A).

The packaging machine according to claim 5 or 6,
wherein the carrier structure (45’) comprises an in-
teraction surface (48);

and wherein the auxiliary separation wall (50) com-
prises an engagement surface (53) for receiving the
interaction surface (48);

wherein the interaction surface (48) is placed on the
engagement surface (53) such to be moveable on
and with respect to the engagement surface (53).

The packaging machine according to any one of the
preceding claims, wherein the isolation housing (12)
comprises a containment chamber (35) arranged
downstream from the auxiliary chamber (15) along
the tube advancement path (Q) and being adapted
to receive gas leaking from the auxiliary chamber
(15);

wherein the containment chamber (35) comprises
an outlet passage (56) being configured to allow the
tube (3) to exit from the containment chamber (35);
wherein the containment chamber (35) further com-
prises a final seal assembly (58) configured to seal
the outlet passage (56) so as to at least hinder a flow
of gas out of or into the containment chamber (35)
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through the outlet passage (56).

The packaging machine according to claim 8, where-
in the isolation housing (12) extends along a longi-
tudinal axis (A);

wherein at least a portion of the final seal assembly
(58) is moveable within a plane (H2) transversal to
the longitudinal axis (A) as a result of the interaction
with the, in use, advancing tube (3).

The packaging machine according to claim 8 or 9,
wherein the containment chamber (35) comprises
an end wall (57) having the outlet passage (56);
wherein the final seal assembly (58) is coupled to
the end wall (57) in the area of the outlet passage
(56) and is configured to move on and relative to the
end wall (57) .

The packaging machine according to any one of the
preceding claims, and further comprising a pressure
control device (25) configured to control a first pres-
sure within the main chamber (14) and a second
pressure within the auxiliary chamber (15) such that
the first pressure is higher than the second pressure
and the first pressure and the second pressure are
both higher than the ambient pressure.

The packaging machine according to claim 11,
wherein the pressure control device (25) is config-
ured to control the first pressure to range between
200 Pa to 10000 Pa above ambient pressure.

The packaging machine according to claim 11 or 12,
wherein the pressure control device (25) is config-
ured to control the first pressure and the second pres-
sure such that the pressure difference between the
first pressure and the second pressure ranges be-
tween 500 Pa to 2500 Pa.

The packaging machine according to any one of the
claims 11 to 13, wherein the pressure control device
(25) comprises:

- a gas conditioning unit (73) for introducing a
pressurized gas into the main chamber (14) for
controlling the first pressure; and

- a flow conduct (74) fluidically connecting the
main chamber (14) with the auxiliary chamber
(15) and configured to allow a flow of gas from
the main chamber (14) into the auxiliary cham-
ber (15).

The packaging machine according to claim 14, and
further comprising a valve (78), preferably a ball valve,
arranged within the flow conduct (74) and configured
to control the flow of gas from the main chamber (14)
to the auxiliary chamber (15) through the flow conduct
(74), in particular for controlling the second pressure.
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