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(57) A machine (10) for producing containers (110)
filled and sealed, comprising: a feed system for feeding
a web (100) of packaging material along a work path (K);
atank (20), which contains abath (20’)immersed in which
is the web (100) that advances along the work path (K);
a drying chamber (40), set downstream of and in fluid
communication with the tank (20), for drying the web
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(100) that advances along the work path (K); and a form-
ing chamber (60), set downstream of and in fluid com-
munication with the drying chamber (40), and equipped
with a forming device for forming the web (100) and ob-
taining the containers (110). A calibration step is provided
for identifying automatically an optimal set-up of the ma-
chine.
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Description

Field of the invention

[0001] The present invention regards a machine for
producing containers filled with a product and sealed,
starting from a web of packaging material.

[0002] In particular, the present invention regards a
machine of the type comprising:

- asystemfor supplying the web of packaging material
for feeding the latter along a work path;

- a tank, set along said work path, for containing a
bath immersed in which is the web of packaging ma-
terial that advances along the work path;

- adrying chamber, which is set downstream of the
tank along the work path, is in fluid communication
with said tank, and is equipped with at least one dry-
ing device for drying the web of packaging material
that advances along the work path;

- aforming chamber, which is set downstream of the
drying chamber along the work path, is in fluid com-
munication with said drying chamber, and is
equipped with a forming device for forming the web
so as to obtain the containers;

- acompression unit for supplying pressurized air into
the forming chamber; and

- an air-suction unit, which is connected to the drying
chamber and to the tank.

[0003] In a machine of the type referred to above, the
bath may contain a sterilizing and/or sanitizing liquid for
performing an action of sterilization and/or sanitization
of the web of packaging material.

[0004] The airthatisintroduced into the forming cham-
ber is designed to bring about a controlled atmosphere
both in the forming chamber and in the drying chamber,
which is at a pressure higher than the pressure of the
external environment so as to guarantee isolation of said
chambers from the environment itself.

[0005] The present applicant has noted that, even
though the aforesaid machines for producing containers
operate according to operating parameters identified dur-
ing testing, they may produce containers that do not meet
the requisites envisaged as regards the state of sterili-
zation/sanitization, and/or the state of drying, of the web
of packaging material.

[0006] In this connection, the present applicant has
noted that, once installed in the plant in which they are
to operate, the above machines are unable to reproduce
the working conditions previously defined during testing.
For example, the pressures within the two chambers,
namely, the forming chamber and the drying chamber,
may be lower or else higher than the reference ones, this
leading to a different development of the actions of main-
tenance of the sterility/sanitation and drying of the web
of packaging material.

[0007] The present applicant has hence understood
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that the more or less important adaptations that are car-
ried out on the machines during their installation in the
plant, as well as the possible different conditions of the
external environment, have a negative effect on opera-
tion of the machine, the actual working conditions of
which, whether constant or variable, depart from the pre-
set working conditions.

[0008] It consequently becomes necessary for the op-
erator to intervene to set again the operating parameters
of the machine, with a consequentincrease in time to get
the system up and running.

[0009] However, the presentapplicant has understood
that is instead possible to overcome the aforesaid draw-
back via an automatic calibration step.

[0010] In the present description, as likewise in the
claims annexed thereto, some terms and expressions
are to be considered, except where otherwise explicitly
indicated, as having the meaning given in the ensuing
definitions.

[0011] In an apparatus or unit for processing an object
that advances in a direction of feed along a work path, a
first position is said to be "upstream" of a second position
when the first position precedes the second position with
reference to the direction of feed of the object; vice versa,
the second position is said to be "downstream"” of the first
position in so far as it follows the first position once again
with reference to the direction of feed of the object.
[0012] "Operation" of a machine comprises one or
more cleaning cycles, referred to as cleaning-in-place
(CIP) cycles, where the machine is cleaned of the prod-
uct, in particular in the areas of contact, one or more
sterilization cycles, referred to as sterilization-in-place
(SIP) cycles, where the cleaned machine is further ster-
ilized to remove bacteria and contaminating agents, one
or more production cycles for the production proper of
the end product, and one or more cycles of machine stop-
page in which one or more parts of the machine are
stopped for carrying out interventions of various types.
The aforesaid cycles may alternate in any order, random
or periodic, during operation of the machine. Two cycles
having the same function may succeed one another or
be separated by atleast one cycle having a different func-
tion.

[0013] Accordingtoafirstaspect, the presentinvention
concerns a machine for producing containers filled with
a product and sealed, starting from a web of packaging
material.

[0014] The machine preferably comprises a system for
supplying the web of packaging material. Preferably, the
system for supplying the web is designed to feed the web
of packaging material along a work path.

[0015] The machine preferably comprises a tank, set
along the work path, for containing a bath, immersed in
which is the web of packaging material that advances
along said work path. Preferably, the bath contains at
least one between a sterilizing liquid and a sanitizing lig-
uid.

[0016] The machine preferably comprises a drying
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chamber. Preferably, the drying chamber is set down-
stream of the tank along the work path. Preferably, the
drying chamber is in fluid communication with the tank.
Preferably, the drying chamber is equipped with at least
onedrying device, in particular for drying the web of pack-
aging material that advances along the work path.
[0017] The machine preferably comprises a forming
chamber. Preferably, the forming chamber is set down-
stream of the drying chamber along the work path. Pref-
erably, the forming chamber is in fluid communication
with the drying chamber. Preferably, the forming cham-
beris equipped with a forming device for forming the web
so as to obtain the containers.

[0018] The machine preferably comprises an air-suc-
tion unit. Preferably, the air-suction unit is connected to
the drying chamber. Preferably, the air-suction unit is
connected to the tank.

[0019] The machine preferably comprises a sensor for
detecting a pressure inside the drying chamber.

[0020] The machine preferably comprises a control
unit. Preferably, the control unit is connected to the air-
suction unit.

[0021] Preferably, the control unit is configured for
starting a calibration step, preferably as a function of a
state signal, which in particular indicates an operating
state of the machine.

[0022] Preferably, the control unitis configured for var-
ying, during the calibration step, at least one operating
parameter of the air-suction unit, preferably as a function
of a pressure signal, which in particular indicates the
pressure inside the drying chamber, preferably to identify
an effective value of said operating parameter. Prefera-
bly, the effective value of said operating parameter de-
termines a desired pressure inside the drying chamber.
Preferably, said effective value is contained within a
range of optimal values of said operating parameter; pref-
erably, said optimal values determine a pressure close
to the desired pressure inside the drying chamber.
[0023] Preferably, the control unitis configured for op-
erating the air-suction unit during operation of the ma-
chine. Preferably, the control unitis configured for setting
the operating parameter substantially at said identified
effective value, during operation of the machine. In an
even more preferred way, the control unit is configured
for setting the operating parameter substantially at said
identified effective value, during a step of machine stop-
page.

[0024] Thanks to the aforesaid characteristics, the ma-
chine is able to identify automatically an optimal set-up
thereof that will take into account all the specificities of
the installation layout of the machine and of the working
environmentin whichitis installed, as well as the possible
variations.

[0025] According to a second aspect, the present in-
vention concerns a method for producing containersfilled
with a product and sealed, starting from a web of pack-
aging material.

[0026] Preferably, the method comprises the step of
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feeding the web of packaging material along a work path.
[0027] Preferably, the method comprises the step of
immersing the web of packaging material within a bath
contained in a tank, which is preferably set along said
work path.

[0028] Preferably, the method comprises the step of
drying the web of packaging material inside a drying
chamber, which is preferably set downstream of the tank
along the work path and is preferably in fluid communi-
cation with said tank.

[0029] Preferably, the method comprises the step of
forming the web to obtain said containers, preferably in-
side a forming chamber, preferably set downstream of
the drying chamber along the work path and preferably
in fluid communication with the drying chamber.

[0030] Preferably, the method comprises the step of
drawing air from the drying chamber, preferably via an
air-suction unit.

[0031] Preferably, the method comprises the step of
drawing air from the tank, preferably via an air-suction
unit.

[0032] Preferably, the method comprises the step of
detecting a pressure inside the drying chamber.

[0033] Preferably, the method comprises the step of
generating a pressure signal, which in particular indicates
the pressure detected inside the drying chamber.
[0034] Preferably, the method comprises the step of
starting a calibration step, preferably as a function of a
state signal, which in particular indicates an operating
state of the machine.

[0035] Preferably, the method comprises the step of
varying, during the calibration step, atleast one operating
parameter of the air-suction unit, preferably as a function
of the pressure signal, preferably to identify an effective
value of the operating parameter, in particular said effec-
tive value determining a desired pressure inside the dry-
ing chamber.

[0036] Preferably, the method comprises, during op-
eration of the machine, the step of operating the air-suc-
tion unit, preferably by setting the operating parameter
substantially at said identified effective value. In an even
more preferred way, the method comprises, during a step
of machine stoppage, the step of operating the air-suction
unit, preferably by setting the operating parameter sub-
stantially at said identified effective value.

[0037] Thanks to the aforesaid characteristics, the
method described herein enables fast and automatic
identification of an optimal set-up of the machine, which
will take into account all the specificities of the installation
layout of the machine itself and of the environment in
which itisinstalled, i.e., of the working conditions (wheth-
er constant or variable) that affect operation of the ma-
chine.

[0038] According to one or more of the aforesaid as-
pects, the present invention may comprise one or more
of the characteristics described in what follows.

[0039] Inoneormore embodiments, the machine com-
prises a compression unit. Preferably, the compression



5 EP 4 345 019 A1 6

unit is designed to supply pressurized air into the forming
chamber.

[0040] Inoneor more embodiments, the machine com-
prises a first valve for controlling fluid communication be-
tween said drying chamber and said air-suction unit. In
one or more embodiments, the machine comprises a sec-
ond valve for controlling fluid communication between
said tank and said air-suction unit.

[0041] Inoneor more embodiments, the machine com-
prises a memory unit. Preferably, stored in the memory
unit are at least one first configuration set that comprises
respective operating parameters of said first and second
valves and a second configuration set that comprises
respective operating parameters of said first and second
valves.

[0042] In one or more embodiments, the control unitis
configured for operating selectively said first and second
valves according to the first configuration set and accord-
ing to the second configuration set, preferably as a func-
tion of a filling signal, which in particular indicates a state
of filling of said tank.

[0043] Thanks tothe aforesaid characteristics, the ma-
chine described herein is able to guarantee stable con-
ditions inside the two chambers, namely the drying cham-
ber and the forming chamber, during the entire period of
operation of the machine, in a simple and reliable way,
without the need to provide a continuous feedback con-
trol based upon a direct measurement of the pressure
inside the two chambers.

[0044] In one or more embodiments, stored in said
memory unit is a third configuration set comprising re-
spective operating parameters of said first and second
valves.

[0045] Inone or more embodiments, the control unitis
configured for operating said first and second valves ac-
cording to the third configuration set, preferably as a func-
tion of said filling signal.

[0046] Inoneor more embodiments, the machine com-
prises a drying tunnel, in particular for drying the web of
packaging material. Preferably, the drying tunnel extends
along the work path. Preferably, the drying tunnel con-
nects together the drying chamber and the forming cham-
ber.

[0047] Thanks tothe aforesaid characteristics, the ma-
chine described herein is able to dry the packaging web
in an effective way, at the same time maintaining large
production volumes.

[0048] Inone or more embodiments, the method com-
prises the step of supplying pressurized air into the form-
ing chamber, preferably via a compression unit.

[0049] In one or more embodiments, the operating
state of the machine corresponds to one between a state
of starting of said machine and a state in which the bath
is absent from the tank.

[0050] Inone or more embodiments, the method com-
prises the step of controlling fluid communication be-
tween the drying chamber and the air-suction unit, pref-
erably via a first valve.
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[0051] Inone or more embodiments, the method com-
prises the step of controlling fluid communication be-
tween the tank and the air-suction unit, preferably via a
second valve.

[0052] In one or more embodiments, the step of con-
trolling fluid communication between the drying chamber
and the air-suction unit and between the tank and the air-
suction unitincludes extracting, forexample from a mem-
ory unit, a configuration set comprising respective oper-
ating parameters of said first and second valves, prefer-
ably as a function of a filling signal, which in particular
indicates a state of filling of the tank.

[0053] In one or more embodiments, the step of con-
trolling fluid communication between the drying chamber
and the air-suction unit and between the tank and the air-
suction unitincludes operating the first valve and the sec-
ond valve according to the configuration set extracted
from the memory unit.

[0054] Thanks to the aforesaid characteristics, the
method described herein guarantees stable conditions
inside the two chambers, namely the drying chamber and
the forming chamber, during the entire period of opera-
tion of the machine, in a simple and reliable way, without
the need to provide a continuous feedback control based
upon a direct measurement of the pressure inside the
two chambers.

[0055] Inoneormore embodiments, said configuration
set comprises a respective first operating parameter,
preferably for controlling a section of flow of the first valve.
In one or more embodiments, said configuration set com-
prises a respective second operating parameter, prefer-
ably for controlling a section of flow of the second valve.
[0056] In one or more embodiments, extracting a con-
figuration setincludes selectively extracting one between
a first configuration set and a second configuration set,
preferably as a function of the filling signal.

[0057] In one or more embodiments, the first configu-
ration set, preferably comprising respective operating pa-
rameters of the first and second valves, is extracted when
the filling signal indicates a state of complete filling of the
tank. In one or more embodiments, the second configu-
ration set, preferably comprising respective operating pa-
rameters of the first and second valves, is extracted when
the filling signal indicates a state of zero filling of the tank.
[0058] In one or more embodiments, a first operating
parameter of the second configuration set controls a sec-
tion of flow of the first valve so that it will be smaller than
a section of flow of said first valve controlled by a first
operating parameter of the first configuration set. In one
or more embodiments, a second operating parameter of
the second configuration set controls a section of flow of
the second valve so that it will be larger than a section
of flow of said second valve controlled by a second op-
erating parameter of the first configuration set.

[0059] In one or more embodiments, extracting a con-
figuration set includes extracting, for example from a
memory unit, a third configuration set, preferably as a
function of the filling signal, in an even more preferred
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way when said filling signal indicates a state of incom-
plete filling of the tank. Preferably, the third configuration
set comprises respective operating parameters of said
first and second valves.

[0060] In one or more embodiments, a first operating
parameter of the third configuration set controls a section
of flow of the first valve so that it will be comprised be-
tween a section of flow of said first valve controlled by a
first operating parameter of the first configuration set and
a section of flow of said first valve controlled by a first
operating parameter of the second configuration set. In
one or more embodiments, a second operating param-
eter of the third configuration set controls a section of
flow of the second valve so that it will be comprised be-
tween a section of flow of said second valve controlled
by a second operating parameter of the first configuration
set and a section of flow of said second valve controlled
by a second operating parameter of the second config-
uration set.

[0061] In one or more embodiments, the first configu-
ration set and the second configuration set are such that
the first valve and the second valve operated according
to the first configuration set determine inside the drying
chamber a pressure that is preferably equal to or does
not differ by more than 20% from the pressure inside said
drying chamber determined by said first and second
valves operated according to the second configuration
set.

[0062] Thanks to the aforesaid characteristics, the
method described herein is able to keep the two cham-
bers, namely the drying chamber and the forming cham-
ber, in stable conditions so as to guarantee proper oper-
ation of the machine.

[0063] In one or more embodiments, the third config-
uration set is such that the first valve and the second
valve operated according to said third configuration set
determine a pressure inside the drying chamber that is
preferably equal to or does not differ by more than 20%
from the pressureinside said drying chamber determined
by said first and second valves operated according to
one between the first configuration set and the second
configuration set.

[0064] Thanks to the aforesaid characteristics, the
method described herein is able to keep the two cham-
bers, namely the drying chamber and the forming cham-
ber, in stable conditions so as to guarantee proper oper-
ation of the machine.

[0065] In one or more embodiments, the method de-
scribed herein includes controlling said compression unit
as a function of a flow-rate signal indicating a reference
flow rate of air.

[0066] It is pointed out that some steps of the method
described above may be independent of the order of ex-
ecution referred to, except where there is expressly in-
dicated as necessary a sequentiality or simultaneity be-
tween two or more steps. Moreover, some steps may be
optional. Moreover, some steps may be carried out in a
repetitive way, or else may be carried out in series or in
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parallel with other steps of the method.

[0067] Further characteristics and advantages of the
present invention will emerge clearly from the ensuing
description, with reference to the annexed drawings,
which are provided purely by way of non-limiting example
and in which:

- Figure 1 is a schematic illustration of the machine
described herein according to a preferred embodi-
ment.

[0068] As indicated above, the machine described
herein operates for producing containers filled with a
product and sealed, starting from a web of packaging
material.

[0069] The product may preferably be a liquid or else
a granular material.

[0070] With reference to the preferred embodiment of
Figure 1, the machine described herein - designated as
a whole by the reference number 10 - comprises a feed
system, for supplying a web 100 of packaging material
and feeding the web 100 along a work path K. Preferably,
the web 100 is supplied from a reel (not illustrated) and
develops as a single continuous web along the entire
work path K.

[0071] The machine 10 comprises a tank 20 that is set
along the work path K and contains a bath 20’ (repre-
sented in the figure with a dashed line)immersedin which
is the web 100 that advances along the work path K.
[0072] The bath 20’ may, for example, be constituted
by a sterilizing and/or sanitizing liquid.

[0073] Inone or more preferred embodiments, like the
one illustrated, the tank 20 has a generic U shape, com-
prising a first branch 22A, upstream, a second branch
22B, downstream, and a bottom region 22C, which con-
nects the two branches and housed within which is a
deflector roller 12, belonging to the system for feeding
the web 100 and configured to determine a reversal of
the direction of advance of the web 100 (from a top-down
direction to a bottom-up direction).

[0074] Provided above the first branch 22A is a cham-
ber 30, which constitutes a top region of the tank 20,
whereas extending above the second branch 22B is a
drying chamber 40 for drying the web 100 after it has
come out of the bath 20’.

[0075] It should be noted that the chamber 30 and the
drying chamber 40 do not communicate directly with one
another, but are instead connected to one another only
through interposition of the tank 20. In operation, the
presence of the bath 20’ prevents any passage of air
between the drying chamber 40 and the chamber 30.
[0076] In away initself known, the drying chamber 40
is equipped with a series of drying devices configured for
drying two opposite faces 100A, 100B of the web 100
that advances inside the drying chamber 40 along the
work path K. For instance, the drying chamber 40 may
comprise a pair of opposed squeezing rollers 42, which
operate for compressing the web 100, in a direction trans-
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verse to the work path K, so as to expel the liquid ab-
sorbed by the web 100 in the bath 20°. Moreover, the
drying chamber 40 may comprise a pair of heads 44 for
delivery of air, preferably heated air, which are arranged
on the two opposite sides of the web 100, to deliver a jet
of air against the opposite faces 100A, 100B of the web
100.

[0077] Downstream of the drying chamber 40, along
the work path K, the machine 10 comprises a forming
chamber 60, within which the web 100 is formed to obtain
the containers 101 filled with product and sealed.
[0078] Inone or more preferred embodiments, like the
one illustrated, the forming chamber 60 is provided with
a forming device for curling the web 100 to form a tube
about an axis | that extends in a direction parallel to the
work path K inside the forming chamber 60 itself. More-
over, provided within the forming chamber 60 there are
sealing means for fixing together the opposite longitudi-
nal edges of the web 100 so as to close the web 100 and
obtain a vertical tube 102 sealed laterally.

[0079] Thetube 102isfilled with the product to be pack-
aged and extends downwards until it reaches a further
chamber 80, set downstream of the forming chamber 60.
In this further chamber, on the tube 102 filled with the
product there are provided transverse sealing bands that
identify, on the tube 102 itself, single containers 110,
which are then cut off the tube 102.

[0080] The means to implement the steps described
above of forming, sealing, and cutting may be of a known
type, and consequently they will not be described in detail
herein so as not to burden the present treatment.
[0081] Inone or more preferred embodiments, like the
oneillustrated, the machine 10 further comprises adrying
tunnel 50 for drying the web 100, which extends along
the work path K and connects together the drying cham-
ber 40, in particular an end downstream thereof, and the
forming chamber 60, in particular an end upstream there-
of.

[0082] Inone or more preferred embodiments, like the
one illustrated, the machine 10 comprises a compression
unit 72 for supplying pressurized air into the forming
chamber 60, and an air-suction unit 74, which is connect-
ed to the chamber 30 of the tank 20 and to the drying
chamber 40.

[0083] Furthermore, the machine 10 comprises a first
valve 76 for controlling fluid communication between the
drying chamber 40 and the air-suction unit 74, and a sec-
ond valve 78 for controlling fluid communication between
the chamber 30 of the tank 20 and the air-suction unit 74.
[0084] The machine 10 comprises a control unit 90 for
controlling operation of the compression unit 72, of the
air-suction unit 74, of the first valve 76, and of the second
valve 78.

[0085] Thecompressionunit72andthe air-suction unit
74 may both be constituted by a compressor of a con-
ventional type. On the other hand, the two valves 76 and
78 may be ordinary valves for controlling a flow of gas,
with variable section of flow.
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[0086] The compression unit 72 is controlled, for ex-
ample, as a function of a flow-rate signal indicating a flow
rate, for generating a flow of air characterized by a ref-
erence flow rate.

[0087] As will be seen in what follows, the air-suction
unit 74 is, instead, controlled on the basis of an operating
parameteridentified via an automatic calibration step car-
ried out by the machine.

[0088] According to a preferred embodiment, the two
valves 76 and 78 are operated according to an operating
mode such that inside the drying chamber 40 there is
guaranteed a desired pressure, irrespective of the state
of filling of the tank 20.

[0089] Inthis connection, it should be noted that during
operation of the machine 10 the tank 20 may be filled
with the liquid constituting the bath 20’, or else be com-
pletely empty, or else again be in the process of being
filled.

[0090] The first state referred to, where the tank 20 is
filled with the liquid of the bath 20’, regards normal op-
eration of the machine, where the machine is moving and
produces the containers 110 that contain the product.
[0091] The second state referred to, where the tank 20
is empty, occurs, instead, during machine stoppages,
which require, in fact, emptying of the tank in order to
preventthe web 100 from remaining stationary immersed
in the bath 20’ and, in this condition, absorbing an ex-
cessive amount of water that might damage it.

[0092] The third state referred to, where the tank 20 is
being filled, occurs, instead, during the process of filling
of the tank 20 for the purpose of charging/recharging it
with the liquid of the bath 20’.

[0093] Foreach ofthe aforesaid states, a configuration
set is provided comprising a first operating parameter for
controlling a section of flow of the first valve 76, and a
second operating parameter for controlling a section of
flow of the second valve 78. The two operating parame-
ters are identified so as to determine the aforesaid de-
sired pressure inside the drying chamber 40. With refer-
ence to Figure 1, in the solution illustrated therein, there
are provided, merely by way of example, a first configu-
ration set S1 (X1; Y1) regarding the state of complete
filling of the tank, a second configuration set S2 (X2; Y2)
regarding the state of zero filling of the tank, and a third
configuration set S3 (X3; Y3) regarding the state of partial
filling of the tank; X1 and Y1, X2 and Y2, X3 and Y3 are
the operating parameters of the two valves 76 and 78 of
the three different sets. In particular X1 and Y1 are, re-
spectively, the first and second operating parameters of
the first configuration set S1 or operating parameters with
the tank full, X2 and Y2 are, respectively, the first and
second operating parameters of the second configura-
tion set S2, or operating parameters with the tank empty,
and X3 and Y3 are, respectively, the first and second
operating parameters of the third configuration set S3,
or operating parameters with partial filling.

[0094] The first operating parameter X2 of the second
configuration set S2, regarding the state of zero filling of



11 EP 4 345 019 A1 12

the tank, controls a section of flow of the first valve 76 so
that it will be smaller than the section of flow of the first
valve 76 itself controlled by the first operating parameter
X1 of the first configuration set S1, regarding the state
of complete filling of the tank 20. Conversely, the second
operating parameter Y2 of the second configuration set
S2 controls a section of flow of the second valve 78 so
that it will be larger than the section of flow of the second
valve 78 itself controlled by the second operating param-
eter Y1 of the first configuration set S 1.

[0095] It will be noted, in fact, that in the state of zero
filling of the tank the drying chamber 40 is connected to
the air-suction unit 74 both directly and through the empty
tank 20, which is in turn connected to the air-suction unit
74 by way of its chamber 30. Consequently, in order to
preventan undesired drop in pressure in the drying cham-
ber 40 and at the same time setting-up of an area of
negative pressure in the tank 20, the section of flow of
the second valve 78 is reduced and at the same time the
section of flow of the first valve 76 isincreased to generate
a flow of air also through the tank 20.

[0096] It should again be noted that in the state of com-
plete filling of the tank 20, the section of flow of the second
valve 78 is not, however, zero so that the product of evap-
oration of the bath 20’ and the air that is introduced into
the chamber 30 as a result of the movement of advance
of the web 100 can be emptied out from the chamber 30
itself and transmitted to the air-suction unit 74.

[0097] The first and second operating parameters X3,
Y3 of the third configuration set S3, regarding the state
of partial filling of the tank 20, control sections of flow of
the two valves 76, 78 intermediate between the ones
obtained in the other two states.

[0098] Inone or more preferred embodiments, the ma-
chine 10 comprises a memory unit 92, stored in which
are the aforesaid configuration sets S1 (X1; Y1), S2 (X2,
Y2)and S3 (X3, Y3), and the control unit 90 is configured
for extracting from the memory unit 92 one of these sets
as a function of the state of filling of the tank 20 and for
operating the two valves 76 and 78 on the basis of the
configuration set extracted. The control unit 90 receives
a filling signal W1 indicating the state of filling of the tank
20, which may, for example, come from the means that
are associated to the tank 20 itself and are configured
for filling and emptying the latter, or else from a level
sensor - not illustrated - located at the tank 20.

[0099] The control mode described above makes it
possible to guarantee stable conditions inside the two
chambers, the drying one 40 and the forming one 60,
during the entire period of operation of the machine, in a
simple and reliable way, without the need to provide a
continuous feedback control based upon a direct meas-
urement of the pressure inside the drying chamber 40
and the forming chamber 60 themselves.

[0100] The configuration sets referred to may be ob-
tained empirically through tests conducted on the ma-
chine in the three states of the tank 20 discussed above.
[0101] Between one state and the other of the tank 20
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the pressure generated in the drying chamber 40 does
not necessarily have, in each case, to be precisely the
same, but may vary within a range of tolerance of 20%.
[0102] It should be noted that the tests referred to
above may be conducted during testing of the machine.
[0103] As discussed in the introductory part of the
present treatment, the more or less important adapta-
tions that are carried out on the machine during its instal-
lation in the plant, as likewise the possible different con-
ditions of the external environment, may be responsible
for deviations of operation of the machine from the pre-
set working conditions.

[0104] To overcome the above drawback, according
to an important characteristic of the solution described
herein, the control unit 90 is configured for carrying out
a calibration step, during which an operating parameter
of the air-suction unit 74 is varied as a function of a pres-
sure signal W3 indicating the pressure detected inside
the drying chamber 40, until an effective value of said
operating parameter that will determine a desired pres-
sure inside the chamber 40 itself is identified.

[0105] The effective value identified is then used during
operation of the machine 10; in particular, the operating
parameter is set and kept at the above effective value
for operating the air-suction unit 74.

[0106] The operating parameter in question may, for
example, be a velocity of rotation of a rotor of the air-
suction unit 74.

[0107] Preferably, the pressure signal W3 is obtained
from a pressure sensor 94 configured for detecting the
pressure inside the drying chamber 40.

[0108] The aforesaid calibration step is started auto-
matically by the machine when it is in a given operating
state. For this purpose, the control unit 90 receives a
state signal W2 indicating the operating state of the ma-
chine 10, which may, for example, come from further con-
trol means thereof. Preferably, the calibration step is car-
ried out during starting of the machine, for example when
the machine is started for the first time after its installation
or else after a prolonged machine stoppage.

[0109] Theabove calibration step enablesthe machine
to identify automatically an optimal set-up thereof that
will take into account all the specificities of the installation
layout of the machine and of the working environment in
which it is installed.

[0110] Of course, without prejudice to the principle of
the invention, the details of construction and the embod-
iments may vary, even significantly, with respect to what
has been illustrated herein purely by way of non-limiting
example, without thereby departing from the scope of the
invention, as defined by the annexed claims.

Claims
1. A machine (10) for producing containers (110) filled

with a product and sealed, starting from a web (100)
of packaging material, said machine (10) compris-
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ing:

- a web-feed system for feeding said web (100)
along a work path (K);

- a tank (20), set along said work path (K), for
containing a bath (20’) immersed in which is said
web (100) that advances along said work path
(K);

- adrying chamber (40), set downstream of said
tank (20) along said work path (K) and in fluid
communication with said tank (20), said drying
chamber (40) being equipped with at least one
drying device for drying said web (100) that ad-
vances along said work path (K);

- a forming chamber (60), set downstream of
said drying chamber (40) along said work path
(K) and in fluid communication with said drying
chamber (40), said forming chamber (60) being
equipped with a forming device for forming said
web (100) so as to obtain said containers (110);
- an air-suction unit (74), connected to said dry-
ing chamber (40) and to said tank (20);

- a sensor (94) for detecting a pressure inside
said drying chamber (40); and

-acontrol unit (90), connected to said air-suction
unit (74) and configured for:

- starting a calibration step as a function of
a state signal (W2) indicating an operating
state of said machine (10);

- during said calibration step, varying at
least one operating parameter of said air-
suction unit (74) as a function of a pressure
signal (W3) indicating said pressure detect-
ed inside said drying chamber (40) to iden-
tify an effective value of said operating pa-
rameter that determines a desired pressure
inside said drying chamber (40); and

- during operation of said machine (10), op-
erating said air-suction unit (74), setting
said operating parameter substantially at
said identified effective value.

The machine according to claim 1, comprising a first
valve (76) for controlling fluid communication be-
tween said drying chamber (40) and said air-suction
unit (74), and a second valve (78) for controlling fluid
communication between said tank (20) and said air-
suction unit (74).

The machine according to claim 2, comprising a
memory unit (92) stored in which are at least a first
configuration set (S1) comprising respective operat-
ing parameters (X1, Y1) of said first valve (76) and
said second valve (78) and a second configuration
set (S2) comprising respective operating parameters
(X2, Y2) of said first valve (76) and said second valve
(78), said control unit (90) being configured for op-
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erating selectively said first valve (76) and said sec-
ond valve (78) according to said first configuration
set (S1) and according to said second configuration
set (S2), as a function of a filling signal (W1) indicat-
ing a state of filling of said tank (20).

The machine according to claim 3, wherein stored
in said memory unit (92) is a third configuration set
(S3) comprising respective operating parameters
(X3,Y3) of said first valve (76) and said second valve
(78), and wherein said control unit (90) is configured
for operating said first valve (76) and said second
valve (78) according to said third configuration set
(8S3) as a function of said filling signal (W1).

The machine according to any one of the preceding
claims, comprising a drying tunnel (50) for drying
said web (100), said drying tunnel (50) extending
along said work path (K) and connecting together
said drying chamber (40) and said forming chamber
(60).

A method for producing containers (110) filled with
a product and sealed, starting from a web (100) of
packaging material, comprising the steps of:

- feeding said web (100) along a work path (K);
- immersing said web (100) in a bath (20’) con-
tained in atank (20) set along said work path (K);
- drying said web (100) inside a drying chamber
(40) set downstream of said tank (20) along said
work path (K) and in fluid communication with
said tank (20);

- forming said web (100) inside a forming cham-
ber (60) set downstream of said drying chamber
(40) along said work path (K) and in fluid com-
munication with said drying chamber (40) to ob-
tain said containers (110);

- drawing air from said drying chamber (40) and
from said tank (20) via an air-suction unit (74);
- detecting a pressure inside said drying cham-
ber (40);

- generating a pressure signal (W3) indicating
said pressure detected inside said drying cham-
ber (40);

- starting a calibration step as a function of a
state signal (W2) indicating an operating state
of said machine (10);

- during said calibration step, varying at least
one operating parameter of said air-suction unit
(74) as a function of said pressure signal (W3)
to identify an effective value of said operating
parameter that determines a desired pressure
inside said drying chamber (40); and

- during operation of said machine (10), setting
said operating parameter substantially at said
identified effective value for operating said air-
suction unit (74).
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Method according to claim 6, wherein said operating
state of said machine (10) corresponds to one be-
tween a state of starting of said machine (10) and a
state in which said bath (20’) is absent from said tank
(20).

The method according to claim 6 or claim 7, com-
prising the steps of:

- controlling fluid communication between said
drying chamber (40) and said air-suction unit
(74) via a first valve (76); and

- controlling fluid communication between said
tank (20) and said air-suction unit (74) via a sec-
ond valve (78).

The method according to claim 8, wherein controlling
fluid communication between said drying chamber
(40) and said air-suction unit (74) and between said
tank (20) and said air-suction unit (74) includes:

- as a function of a filling signal (W1) indicating
a state of filling of said tank (20), extracting from
a memory unit (92) a configuration set (S1; S2;
S3) comprising respective operating parame-
ters (X1, Y1; X2, Y2; X3, Y3) of said first valve
(76) and said second valve (78); and

- operating said first valve (76) and said second
valve (78) according to said configuration set
extracted from said memory unit (92).

The method according to claim 9, wherein said con-
figuration set (S1; S2; S3) comprises a respective
first operating parameter (X1; X2; X3) for controlling
a section of flow of said first valve (76) and a respec-
tive second operating parameter (Y1, Y2, Y3) for
controlling a section of flow of said second valve (78).

The method according to claim 9 or claim 10, wherein
extracting a configuration set (S1; S2; S3) includes
selectively extracting, as a function of said filling sig-
nal (W1), one between a first configuration set (S1)
and a second configuration set (S2).

The method according to claim 11, wherein:

- said first configuration set (S1) comprising re-
spective operating parameters (X1, Y1) of said
first valve (76) and said second valve (78) is ex-
tracted when said filling signal (W1) indicates a
state of complete filling of said tank (20); and

- said second configuration set (S2) comprising
respective operating parameters (X2, Y2) of
said first valve (76) and said second valve (78)
is extracted when said filling signal (W1) indi-
cates a state of zero filling of said tank (20).

The method according to claim 11 or claim 12,
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14.

15.

16.

wherein afirst operating parameter (X2) of said sec-
ond configuration set (S2) controls a section of flow
of said first valve (76) so that it will be smaller than
a section of flow of said first valve controlled by a
first operating parameter (X1) of said first configura-
tion set (S1), and wherein a second operating pa-
rameter (Y2) of said second configuration set (S2)
controls a section of flow of said second valve (78)
so that it will be larger than a section of flow of said
second valve (78) controlled by a second operating
parameter (Y1) of said first configuration set (S1).

The method according to any one of claims 11 to 13,
wherein extracting a configuration set includes ex-
tracting from said memory unit (92), when said filling
signal (W1) indicates a state of incomplete filling of
said tank (20), a third configuration set (S3) compris-
ing respective operating parameters (X3, Y3) of said
first valve (76) and said second valve (78), and
wherein a first operating parameter (X3) of said third
configuration set (S3) controls a section of flow of
said first valve (76) so that it will be comprised be-
tween a section of flow of said first valve (76) con-
trolled by a first operating parameter (X1) of said first
configuration set (S1) and a section of flow of said
first valve (76) controlled by a first operating param-
eter (X2) of said second configuration set (S2), and
wherein a second operating parameter (Y3) of said
third configuration set (S3) controls a section of flow
of said second valve (78) so that it will be comprised
between a section of flow of said second valve (78)
controlled by a second operating parameter (Y1) of
said first configuration set (S1) and a section of flow
of said second valve (78) controlled by a second op-
erating parameter (Y2) of said second configuration
set (S2).

The method according to any one of claims 11 to 14,
wherein said first configuration set (S1) and said sec-
ond configuration set (S2) are such that said first
valve (76) and said second valve (78) operated ac-
cording to said first configuration set (S1) determine
inside said drying chamber (40) a pressure that is
equal to or does not differ by more than 20% from
the pressure inside said drying chamber (40) deter-
mined by said first and second valves (76, 78) oper-
ated according to said second configuration set (S2).

The method according to claim 14 or claim 15, where-
in said third configuration set (S3) is such that said
first valve (76) and said second valve (78) operated
according to said third configuration set (S3) deter-
mine a pressure inside said drying chamber (40) that
is equal to or does not differ by more than 20% from
the pressure inside said drying chamber determined
by said first and second valves (76, 78) operated ac-
cording to one between said first configuration set
(S1) and said second configuration set (S2).
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