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(57)  Described herein is a machine (10) for produ- S0\ 40 52 sA o
cing containers filled wi_th a prodgct and sealed, §tgrting ™ SWG G, 1
from a sheet of packaging material (100), comprising: — L-62

- a system for feeding said sheet (100) for making said
sheet (100) advance in a direction of advance along a
processing path (K);
- a drying chamber (40), set along said processing path
(K) and equipped with at least one drying device for
drying said sheet that advances along said processing
path; and
- a forming chamber (60), in which said sheet (100) is
formed so as to obtain said containers and which is set
downstream of said drying chamber (40) along said
processing path (K); and
- a drying tunnel (50), which extends along said proces-
sing path (K) and sets said drying chamber (40) and said
forming chamber (60) in fluid communication with one
another.

The drying tunnel is shaped with a portion having a
decreasing cross section in order to render the action of
drying of the sheet (100) more effective.
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Description

[0001] The present invention relates to a machine for
producing containers filled with a product and sealed
starting from a sheet of packaging material.

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

- asystem for feeding the sheet of packaging material
for making the sheet itself advance in a direction of
advance along a processing path;

- adrying chamber, set along said processing path
and equipped with at least one drying device for
drying the sheet that advances along the processing
path;

- aforming chamber, in which the sheet is formed so
as to obtain the aforesaid containers and which is set
downstream of the drying chamber along the pro-
cessing path;

- adrying tunnel, which extends along the processing
path and sets the drying chamber and the forming
chamber in fluid communication with one another;
and

- an air-supply system, connected to the forming
chamber for supplying a flow of air from the forming
chamber to the drying chamber through the drying
tunnel.

[0003] In operation, the drying tunnel is traversed by a
flow of air in a direction opposite to the direction of
advance of the sheet, which performs the function of
completing drying of the sheet before this reaches the
forming chamber for production of the aforesaid contain-
ers.

[0004] Asisknown,the purpose ofdryingthe sheetisto
remove the sterilizing liquid with which the two opposite
faces of the sheet are set in contact so that they are
sterilized prior to the aforesaid forming step.

[0005] The present applicant has noted that, in the
technical field of machines of the type referred to above,
there is the need to increase the effectiveness of the
drying action exerted by the drying tunnel to prevent the
residue of the sterilizing liquid used from possibly remain-
ing inside the containers produced by the machine.
[0006] The present applicant has attempted to over-
come the above technical problem by increasing the rate
of the flow of air supplied through the drying tunnel.
[0007] However, the present applicant has been able
to note that the above approach led, in an altogether
unexpected way, to the production of containers in which
the degree of sterilization was lower than envisaged.
[0008] After an intense experimental activity, the pre-
sent applicant has understood that the above drawback
originated from the fact that an increase in the rate of flow
of air through the drying tunnel may lead to an excessive
increase in the pressure within the forming chamber,
which may in turn cause squeezing of the tube formed
by the sheet of packaging material within the forming
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chamber itself, with the result that in this way the hermetic
seal between the tube and the gasket set around the tube
itself to prevent entry of external agents into the forming
chamber is lost. This brings about a loss of sterility of the
forming chamber.

[0009] In view of the foregoing, the present applicant
has hence understood that, by shaping, instead, the
drying tunnel so that it has a portion with a cross section
decreasing in the direction from the forming chamber to
the drying chamber, it is possible to overcome the afore-
said technical problem, at the same time preventing the
drawback discussed above from arising.

[0010] In the present description as likewise in the
claims annexed thereto, some terms and expressions
are to be understood as having, except where otherwise
explicitly indicated, the meaning expressed in the ensu-
ing definitions.

[0011] In an apparatus or unit for processing an object
that advances in a direction of feed along a processing
path, a first position is to be understood as being "up-
stream" of a second position when the aforesaid first
position precedes the second position with reference
to the direction of feed of the object; instead, the second
position is to be understood as being "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] The term "section" or "cross section" adopted
herein is used to refer generically to a section of flow, i.e.,
a section useful for the passage of a flow, for example a
flow of air.

[0013] With reference to fluid-dynamics, a jump in
pressure is the difference in pressure between two re-
gions of interest.

[0014] Accordingtoafirstaspect, the presentinvention
concerns a machine for producing containers filled with a
product and sealed starting from a sheet of packaging
material.

[0015] The machine preferably comprises a system for
feeding said sheet for making said sheet advance in a
direction of advance along a processing path.

[0016] The machine preferably comprises a drying
chamber, set along said processing path and equipped
with at least one drying device for drying said sheet that
advances along said processing path.

[0017] The machine preferably comprises a forming
chamber, in which said sheet is formed so as to obtain
said containers and which is set downstream of said
drying chamber along said processing path.

[0018] The machine preferably comprises a drying
tunnel that extends along said processing path and sets
said drying chamber and said forming chamber in fluid
communication with one another.

[0019] The machine preferably comprises an air-sup-
ply system connected to said forming chamber for sup-
plying a flow of air from said forming chamber to said
drying chamber, through said drying tunnel; preferably,
within said drying tunnel said flow of air is in a direction
opposite to the direction of advance of the sheet.
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[0020] Preferably, said drying tunnel includes an inlet
via which said flow of air enters the drying tunnel, and an
outlet via which said flow of air exits from the drying
tunnel.

[0021] Preferably, said drying tunnel has a portion that
has a cross section decreasing from the forming chamber
to the drying chamber and includes the inlet of the drying
tunnel.

[0022] Thanks to the aforesaid characteristics, the
machine is able to carry out effective drying of the sheet
of packaging material. Moreover, the drawback dis-
cussed above regarding the risk of a loss of sterility of
the forming chamber is eliminated.

[0023] According to a second aspect, the present in-
vention concerns a method for producing containers filled
with a product and sealed starting from a sheet of packa-
ging material.

[0024] The method preferably comprises the step of
feeding said sheet in a direction of advance along a
processing path.

[0025] The method preferably comprises the step of
drying said sheet along said processing path inside a
drying chamber and a drying tunnel, which is set down-
stream of said drying chamber along said processing
path.

[0026] The method preferably comprises the step of
forming said sheet so as to obtain said containers within a
forming chamber, which is set downstream of said drying
tunnel along said processing path.

[0027] The method preferably comprises the step of
supplying a flow of air from said forming chamber through
said drying tunnel in a direction opposite to the direction
of advance of the sheet within said drying tunnel; pre-
ferably, said drying tunnel includes an inlet via which the
flow of air enters the drying tunnel, an outlet via which the
flow of air exits from the drying tunnel, and a portion that
has a cross section decreasing in the direction of the flow
of air and includes the inlet of the drying tunnel.

[0028] The method preferably comprises the step of
accelerating, via said portion with decreasing section, the
flow of air that traverses said drying tunnel.

[0029] The method preferably comprises the step of
suctioning said flow of air from said drying tunnel at said
drying chamber.

[0030] Thanks to the aforesaid characteristics, the
machine is able to carry out effective drying of the sheet
of packaging material. Moreover, the drawback dis-
cussed above regarding the risk of a loss of sterility of
the forming chamber is eliminated.

[0031] According to one or more of the aforesaid as-
pects, the presentinvention may comprise one or more of
the ensuing characteristics.

[0032] Inoneormore embodiments, said drying tunnel
comprises a second portion with constant section, which
includes the outlet of the drying tunnel.

[0033] In one or more embodiments, said portion with
decreasing section has a wall configured for determining
in said flow of air a component of velocity of the air in a
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direction incident to the processing path within the drying
tunnel.

[0034] Thanks to the aforesaid characteristics, the dry-
ing tunnel is able to remove in a particularly effective way
the residue of sterilizing liquid from the sheet of packa-
ging material.

[0035] In one or more embodiments, said portion with
decreasing section has a height decreasing from the
forming chamber to the drying chamber.

[0036] Inone ormore embodiments, said drying tunnel
comprises a preferably horizontal bottom wall, and a top
wall, which preferably has a first, inclined, part, which
defines together with said bottom wall said portion with
decreasing section, and a second, horizontal, part, which
defines together with said bottom wall said second por-
tion with constant section.

[0037] Thanks to the aforesaid characteristics, the dry-
ing tunnel has a simple structure that is easy to install.
[0038] In one or more embodiments, the machine
comprises a chamber that extends alongside the drying
tunnel and is set in fluid communication with said drying
chamber so as to be substantially at the same pressure
as said drying chamber. Preferably, said drying tunnel
has along its extension a series of openings that set the
inside of said drying tunnel in fluid communication with
said chamber so as to limit the jump in pressure between
the opposite ends of said drying tunnel.

[0039] Thanks to the aforesaid characteristics, the
machine is able to keep the pressure within the forming
chamber under control, thus preventing excessive pres-
sures that might bring about a loss of sterility of the
chamber.

[0040] In one or more embodiments, the machine
comprises a wall that delimits said forming chamber
and connected to which is said portion with decreasing
section of the drying tunnel. Preferably, said wall com-
prises a first opening and a second opening that both set
said forming chamber and said portion with decreasing
section of the drying tunnel in fluid communication with
one another. Preferably, said first opening is traversed by
the processing path. Preferably, said machine comprises
a valve for controlling a flow of air that traverses the
second opening.

[0041] Thanks to the aforesaid characteristics, the
machine is able to keep the pressure within the forming
chamber under control, thus preventing excessive pres-
sures that might bring about a loss of sterility of the
chamber.

[0042] Preferably, said valve comprises an open/close
element set at said second opening and mobile for vary-
ing a section of flow of said valve set between said second
opening and said forming chamber.

[0043] Preferably, said open/close element is formed
by a flap that can turn about an axis of rotation.

[0044] Preferably, said machine comprises a control
unit configured for controlling said valve according to a
state signal indicating an operating state of the machine.
[0045] Thanks to the aforesaid characteristics, the
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machine described herein is able to carry out automatic
control of the state of the valve.

[0046] Preferably, said machine comprises a storage
unit, stored in which is a set of operating parameters of
said valve, each operating parameter of said set being
such as to determine a given section of flow of said valve.
[0047] Preferably, said set of operating parameters
comprises at least one first operating parameter that
determines a maximum section of flow of said valve,
and at least one second operating parameter that deter-
mines a reduced section of flow of said valve, Preferably,
said reduced section of flow is smaller than said max-
imum section of flow.

[0048] Inone or more embodiments, said control unitis
configured for extracting from said storage unit said first
operating parameter and operating said valve according
to said first operating parameter, preferably when said
state signal indicates one between a process of washing
and a process of sterilization of the machine, and for
extracting said second operating parameter and operat-
ing said valve according to said second operating para-
meter, preferably when said state signal indicates a
production state of the machine.

[0049] Thanks to the aforesaid characteristics, it is
possible to implement an optimal operation of cooling
of the forming chamber and of the drying chamber, and
subsequently an effective sterilization process or an
effective washing process within the chambers them-
selves.

[0050] Inone or more embodiments, the method com-
prises, via said portion with decreasing section, generat-
ing in said flow of aira component of velocity of the airin a
direction incident to the processing path within the drying
tunnel.

[0051] Thanks to the aforesaid characteristics, the dry-
ing tunnel is able to remove in a particularly effective way
the residue of sterilizing liquid from the sheet of packa-
ging material.

[0052] 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; and

- Figure2illustrates a detail of the machine of Figure 1.

[0053] As mentioned above, the machine described
herein operates for producing containers filled with a
product and sealed starting from a sheet of packaging
material.

[0054] The product may preferably be a liquid or else
granular material.

[0055] With reference to the preferred embodiment of
Figure 1, the machine described herein - designated as a
whole by the reference number 10 - comprises a system
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for feeding a sheet 100 of packaging material that is able
to feed the sheet 100 along a processing path K. Pre-
ferably, the sheet 100 is a web wound off a reel (not
illustrated) and develops as a single continuous sheet
along the entire processing path K.

[0056] In one or more preferred embodiments like the
one illustrated, the machine 10 comprises a tank 20 that
is set along the processing path K and contains a bath 20’
(represented by adashed line) in which the sheet 100 that
advances along the processing path K is dipped.
[0057] Preferably, the bath 20’ is constituted by a liquid
of a sterilizing and/or sanitizing type.

[0058] In one or more preferred embodiments like the
one illustrated, the tank 20 has a generic U shape,
comprising a first branch or upstream branch 22A, a
second branch or downstream branch 22B, and a bottom
region 22C, which connects the first branch 22A to the
second branch 22B and housed in which is a deflector
roller 12, belonging to the system for feeding the sheet
100 and configured for bringing about a reversal of the
direction of advance of the sheet 100 (from a top-down
direction to a bottom-up direction).

[0059] Provided above the first branch 22A is a top
chamber 30, which constitutes a top region of the tank 20,
whilst provided above the second branch 22B is a drying
chamber 40 for drying the sheet 100 after the latter has
emerged from the bath 20'.

[0060] It should be noted that the top chamber 30 and
the drying chamber 40 do not communicate directly with
one another, but are, instead, connected together 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 top chamber 30.
[0061] In one or more alternative embodiments, in-
stead of the tank 20, the machine may comprise devices
of some other type for wetting the sheet 100 of packaging
material with a sterilizing liquid, for example a sprayer
device or else a roller-type applying device.

[0062] Inawayinitselfknown,thedryingchamber40is
equipped with a series of drying devices configured for
drying the two opposite faces of the sheet 100 that
advances inside the drying chamber 40 along the pro-
cessing path K. For instance, the drying chamber 40 may
comprise a pair of opposed squeezing rollers 42, which
operate for compressing the sheet 100 in a direction
transverse to the processing path K so as to expel the
liquid absorbed by the sheet 100 into the bath 20’. More-
over, the drying chamber 40 may comprise a pair of air-
delivery heads 44, preferably for delivery of heated air,
which are arranged on the two opposite sides of the sheet
100 and deliver a jet of air over the two opposite faces of
the sheet 100.

[0063] Downstream of the drying chamber 40, along
the processing path K, the machine 10 comprises a
forming chamber 60 within which the sheet 100 is formed
to obtain the containers 101 filled with product and
sealed.

[0064] In one or more preferred embodiments like the
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oneillustrated, the forming chamber 60 is provided with a
forming device for curling the sheet 100 into a tube-like
shape about an axis | that extends in a direction parallel to
the processing path K within the forming chamber 60.
Moreover, provided inside the chamber itself are sealing
means for fixing together the opposite longitudinal flaps
of the sheet 100 so as to close the sheet 100 and obtain a
laterally sealed vertical tube 102. The tube 102 is filled
with the product to be packaged and extends downwards
until it reaches a further chamber 80, set downstream of
the forming chamber 60. In this further chamber 80, made
on the tube 102 filled with the product are transverse
sealing bands that identify, on the tube 102 itself, indivi-
dual containers 110, which are then separated from the
tube 102 via cutting.

[0065] The means for implementing the steps de-
scribed above of forming, sealing, and cutting may be
of a known type, and consequently will not be described
in detail herein so as not to overburden the present
treatment.

[0066] In one or more preferred embodiments like the
oneillustrated, the machine 10 further comprises a drying
tunnel 50 that extends along the processing path K and
connects together the drying chamber 40, in particular a
downstream end 40B thereof, and the forming chamber
60, in particular an upstream end 60A thereof.

[0067] The drying tunnel 50 is traversed by the sheet
100 that advances along the processing path K from the
drying chamber 40 to the forming chamber 60.

[0068] In one or more preferred embodiments like the
oneillustrated, the machine 10 comprises a compression
unit 72 for feeding pressurized air into the forming cham-
ber 60, and a unit 74 for suction of the air, which is
connected to the top chamber 30 and to the drying
chamber 40.

[0069] Inanormal production cycle of the machine, the
two units 72 and 74 bring about a flow of air that is
introduced into the forming chamber 60, traverses the
drying tunnel 50, reaches the drying chamber 40, and
finally is sucked in by the suction unit 74.

[0070] The above flow of air is first of all designed to
bring about predefined ambient pressures in the drying
chamber 40 and in the forming chamber 60.

[0071] Moreover, within the suction tunnel 50, the
above flow of air likewise exerts an action of drying on
the sheet 100, through a process of heat exchange by
convection, with the purpose of removing the residue of
the liquid of the bath 20’ that has remained attached to the
two opposite faces of the sheet 100 after the drying step
carried out within the drying chamber 40.

[0072] In particular, the flow of air enters the drying
tunnel 50 through its inlet 50A and exits from the tunnel
through its outlet 50B.

[0073] According to an important characteristic of the
machine described herein, the drying tunnel 50 has a
portion 52 with a cross section decreasing in the direction
from the forming chamber 60 to the drying chamber 40
(i.e., in the direction of the flow of air). This portion 52
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includes the inlet 50A. In one or more preferred embodi-
ments like the one illustrated, the decreasing section of
the portion 52 derives from the fact that the portion 52
itself has a height decreasing in the direction referred to
above.

[0074] Moreover, in one or more preferred embodi-
ments like the one illustrated, the drying tunnel 50 com-
prises a second portion 54 with constant section, which
includes the outlet 50B.

[0075] As may be clearly seen in the figures, the max-
imum cross section of the portion 52 with decreasing
section represents the maximum cross section of the
entire drying tunnel 50.

[0076] In one or more preferred embodiments like the
one illustrated, the forming chamber 60 is delimited by a
wall 62 that separates its end 60A from the region of the
machine that is upstream with reference to the direction
of advance of the sheet 100.

[0077] In one or more preferred embodiments like the
one illustrated, the wall 62 comprises a first opening 62A,
which is traversed by the processing path K, and a
second opening 62B, preferably set above or below
the first opening 62A, associated to which is a valve 76
configured for controlling a flow of air through the opening
62B.

[0078] In one or more preferred embodiments like the
one illustrated, the portion 52 with decreasing section of
the drying tunnel is connected to the wall 62 and is set in
fluid communication with the forming chamber 60, both
through the opening 62A and through the opening 62B
(this obviously according to the operating state of the
valve 76).

[0079] In one or more preferred embodiments like the
one illustrated, the drying tunnel 50 comprises a horizon-
tal bottom wall 53, which is fixed to the wall 62, at an end
531 thereof, and to a vertical wall 11 of the machine,
orthogonal to the wall 62, at the opposite end 53II. More-
over, the drying tunnel 50 comprises a top wall 55, which
is also fixed to the wall 62, at an end 55| thereof, and to a
top wall 12 of the machine 10, at its opposite end SSII.
The top wall 55 has an inclined part 55A, which defines,
together with the bottom wall 53, the portion 52 with
decreasing section of the tunnel, and a horizontal part
55B, which defines, together with the bottom wall 53, the
portion 54 with constant section. The means for fixing the
two walls 53, 55 may be of a known type and conse-
quently will not be described in detail herein. Preferably,
the walls 53, 55 are each constituted by a plate-shaped
body, for example a metal sheet.

[0080] With reference to Figure 2, extending alongside
the drying tunnel 50 is a chamber 40’ that communicates
with the drying chamber 40 and is substantially at the
same internal pressure.

[0081] In one or more preferred embodiments like the
one illustrated, the drying tunnel 50 has, along its exten-
sion, a series of openings 57 that set the inside of the
tunnel 50 in fluid communication with the chamber 40’;
preferably, the openings 57 are made in the top wall 55.
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[0082] In operation, the portion 52 with decreasing
section performs the function of bringing about an accel-
eration of the flow of air that enters the tunnel through the
inlet 50A so as to increase the overall rate of the flow of air
that traverses the tunnel 50, given the same jump in
pressure between the inlet 50A and the outlet 50B.
[0083] Moreover, the inclined part 55A of the top wall
55 determines, in the flow of air, a component of velocity
ofthe airin adirection incident with to the processing path
K inside the drying tunnel 50. This enables the flow of air
to exert a more effective mechanical action for removing
any possible residue of liquid present on the sheet 100.
[0084] Finally, it may be noted that through the open-
ings 57 minor portions of the flow of air flow into the
chamber 40’, which is substantially at the same pressure
as the drying chamber 40, and this circumstance con-
tributes to limiting the jump in pressure between the inlet
50A and the outlet 50B, without, however, eliminating the
advantage in terms of higher flow rate obtained through
the portion 52 with decreasing section.

[0085] Onthe otherhand, it should be noted that aftera
machine stoppage there may be the need to carry out an
operation of sterilization of the machine prior to start-up of
a new production cycle, which envisages impinging upon
the drying chamber 40 and the forming chamber 60 with
peroxide vapour mixed with air. Preliminarily, it is neces-
sary to cool the inner walls of the two chambers in order to
bring them to a temperature below the dewpoint of the
peroxide vapour.

[0086] For this purpose, the compression unit 72 and
the suction unit 74 are operated to get cooling air to
circulate through the chambers 40 and 60 so as to reduce
the temperature of their inner walls.

[0087] In this step, the valve 76 is operated to define a
maximum section of flow so as to allow a high flow rate of
air through the opening 62B. In this way, a fast cooling of
the two chambers 40, 60, as well as of the drying tunnel
50 itself, is favoured.

[0088] On the other hand, during a normal production
cycle of the machine, the valve 56 can be operated to
define a reduced section of flow.

[0089] In one or more preferred embodiments like the
one illustrated, the valve 76 comprises a mobile open/-
close element 76C that has the very purpose of varying
the section of flow of the valve, which is defined by an
opening 76B obtained in the body 76A of the valve. In one
or more embodiments, the open/close element 76C is
formed by a flap that can turn about an axis of rotation.
[0090] In one or more preferred embodiments like the
one illustrated, the machine comprises a control unit 90,
configured for governing the valve according to a state
signal W1 indicating an operating state of the machine.
[0091] In one or more preferred embodiments like the
one illustrated, the machine comprises a storage unit 92,
stored in which is a set of operating parameters of the
valve, which in particular comprises a first operating
parameter V1, which defines the aforesaid maximum
section of flow of the valve, and a second operating
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parameter V2, which defines the aforesaid reduced sec-
tion of flow.

[0092] The control unit 90 is configured for extracting
the first operating parameter V1 and governing the valve
on the basis of this, when it receives a state signal W1
indicating a process of washing and/or sterilization of the
machine, and for extracting the second operating para-
meter V2 and governing the valve on the basis of this,
when it receives a state signal W1 indicating a normal
production cycle of the machine. The control unit 90, or a
further control unit of the machine, is configured for
governing also operation of the compression unit 72
and of the suction unit 74. The two units 72 and 74
may both be constituted by a compressor of a conven-
tional type.

[0093] Preferably, the compression unit 72 is con-
trolled as a function of a signal indicating a flow rate in
order to generate a flow of air characterized by a refer-
ence rate.

[0094] On the other hand, the suction unit 74 is pre-
ferably controlled on the basis of a working parameter,
the reference value of which to be used during operation
of the machine is determined via an automatic calibration
step.

[0095] Preferably, the above calibration step envi-
sages a procedure in which a working parameter of the
suction unit 74 is varied as a function of a pressure signal
W3 indicating the pressure inside the drying chamber 40
and until a value of the above working parameter that
determines a pressure inside the drying chamber 40 itself
equal to a desired pressure is reached.

[0096] The value of the working parameter thus
reached is hence identified as effective value of the
working parameter of the suction unit 74 and stored as
such in the storage unit 92, then to be used during normal
operation of the machine.

[0097] The working parameter in question may, for
example, be a rate of rotation of a rotor of the suction
unit 74.

[0098] The control unit 90 may be configured for im-
plementing the aforesaid calibration step.

[0099] Preferably, the pressure signal W3 is obtained
by a pressure sensor 94 configured for detecting the
pressure within the drying chamber 40.

[0100] The aforesaid calibration step is started auto-
matically by the machine when it is in a given operating
state.

[0101] For this purpose, the control unit 90 may be
configured for starting the calibration step on the basis of
the state signal W1 referred to above, in particular when
the state signal W1 itself indicates a step of start of the
machine, for example the first start after installation or
else a start after a prolonged machine stoppage.
[0102] The aforesaid calibration step enables the ma-
chine to identify automatically an optimal setting thereof,
taking into account all the specificities of the layout of
installation of the machine and of the working environ-
ment in which it is installed.
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[0103] Of course, without prejudice to the principle of
the invention, the details of construction and the embodi-
ments 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. Amachine (10) for producing containers filled with a
product and sealed, starting from a sheet (100) of
packaging material, comprising:

- a system for feeding said sheet (100) for mak-
ing said sheet (100) advance in a direction of
advance along a processing path (K);

- a drying chamber (40), set along said proces-
sing path (K) and equipped with at least one
drying device for drying said sheet (100) that
advances along said processing path (K);

- a forming chamber (60) in which said sheet
(100) is formed so as to obtain said containers
and which is set downstream of said drying
chamber (40) along said processing path (K);

- a drying tunnel (50), which extends along said
processing path (K) and sets said drying cham-
ber (40) and said forming chamber (60) in fluid
communication with one another; and
-anair-supply system (72, 74) connected to said
forming chamber (60) for supplying a flow of air
from said forming chamber (60) to said drying
chamber (40), through said drying tunnel (50),
within said drying tunnel (50) said flow of air
having a direction opposite to the direction of
advance of the sheet, wherein said drying tunnel
(50) includes an inlet (50A), via which said flow
of air enters the drying tunnel (50), and an outlet
(50B), via which said flow of air exits from the
drying tunnel (50),

and said drying tunnel (50) having a portion (52) that
has a cross section decreasing from the forming
chamber (60) to the drying chamber (40) and in-
cludes said inlet (50A) of said drying tunnel (50).

2. The machine according to claim 1, wherein said
drying tunnel (50) comprises a second portion (54)
that has a constant section and includes said outlet
(50B) of said drying tunnel (50).

3. Themachine accordingto claim 1 or claim 2, wherein
said portion (52) with decreasing section has a wall
(55) configured to determine in said flow of air a
component of velocity of the airin a direction incident
to the processing path (K) within the drying tunnel
(50).
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4.

10.

The machine according to any one of the preceding
claims, wherein said portion (52) with decreasing
section has a height that decreases from the forming
chamber (60) to the drying chamber (40).

The machine according to claim 2, wherein said
drying tunnel (50) comprises a horizontal bottom
wall (53) and a top wall (55), which has a first,
inclined, part (55A) that defines, together with said
bottom wall (53), said portion (52) with decreasing
section, and a second, horizontal, part (55B) that
defines, together with said bottom wall (53), said
second portion (54) with constant section.

The machine according to any one of the preceding
claims, comprising a chamber (40’) that extends
alongside the drying tunnel (50) and is set in fluid
communication with said drying chamber (40) so as
to be substantially at the same pressure as said
drying chamber,

wherein said drying tunnel (50) has along its exten-
sion a series of openings (57) that set in fluid com-
munication the inside of said drying tunnel (50) with
said chamber (40’) so as to limit the jump in pressure
between the opposite ends of said drying tunnel.

The machine according to any one of the preceding
claims, comprising a wall (62), which delimits said
forming chamber and connected to which is said
portion (52) with decreasing section of the drying
tunnel (50),

wherein said wall (62) comprises a first opening
(62A) and a second opening (62B) that both set
said forming chamber and said portion (52) with
decreasing section of the drying tunnel (50) in
fluid communication with one another;

wherein said first opening (62A) is traversed by
the processing path (K); and

wherein said machine comprises a valve (76) for
controlling a flow of air that traverses the second
opening (62B).

The machine according to claim 7, wherein said
valve (76) comprises an open/close element (76C)
set at said second opening (62B) and mobile for
varying a section of flow of said valve (76) set be-
tween said second opening (62B) and said forming
chamber (60).

The machine according to claim 8, wherein said
open/close element (76C) is formed by a flap that
can turn about an axis of rotation.

The machine according to claim 7, comprising a
control unit (90) configured to control said valve
(76) as a function of a state signal (W1) indicating
an operating state of the machine.
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The machine according to claim 10, comprising a
storage unit (92) stored in which is a set of operating
parameters (V1, V2) of said valve (76), each operat-
ing parameter of said set being such as to determine
a given section of flow of said valve (76).

The machine according to claim 11, wherein said set
of operating parameters comprises at least a first
operating parameter (V1) that determines a max-
imum section of flow of said valve (76), and at leasta
second operating parameter (V2) that determines a
reduced section of flow of said valve (76), said re-
duced section of flow being smaller than said max-
imum section of flow.

The machine according to claim 12, wherein said
control unit (90) is configured to extract from said
storage unit (92) said first operating parameter (V1)
and to operate said valve (76) according to said first
operating parameter, when said state signal indi-
cates one between a process of washing and a
process of sterilization of the machine, and to extract
said second operating parameter (V2) and to oper-
ate said valve (76) according to said second operat-
ing parameter, when said state signal indicates a
production state of the machine.

A method for producing containers filled with a pro-
duct and sealed, starting from a sheet (100) of
packaging material, comprising the steps of:

- making said sheet (100) advance in a direction
of advance along a processing path (K);

- drying said sheet (100) along said processing
path (K), inside a drying chamber (40) and a
drying tunnel (50) set downstream of said drying
chamber (40) along said processing path (K);
- forming said sheet (100) so as to obtain said
containers (101) within a forming chamber (60)
that is set downstream of said drying tunnel (50)
along said processing path (K);

- supplying a flow of air from said forming cham-
ber (60) through said drying tunnel (50) in a
direction opposite to the direction of advance
of the sheet within said drying tunnel (50), said
drying tunnel (50) including an inlet (50A) via
which the flow of air enters the drying tunnel (50),
an outlet (50B) via which the flow of air exits from
the drying tunnel (50), and a portion (52) thathas
a cross section that decreases in the direction of
the flow of air and includes the inlet (50A) of the
drying tunnel (50);

- via said portion (52) with decreasing section
accelerating the flow of air that traverses said
drying tunnel (50); and

- suctioning said flow of air from said drying
tunnel (50) at said drying chamber (40).

10

15

20

25

30

35

40

45

50

55

15. The method according to claim 14, comprising:

via said portion (52) with decreasing section gener-
ating in said flow of air a component of velocity of the
air in a direction incident to the processing path (K)
within the drying tunnel (50).
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