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(57) Abstract: Apparatus for thermoforming containers (2) by injection of a forming fluid comprises a plurality of workstations
(9, 11, 22, 47) through which a sheet material is advanced (3, 4) to bethermoformed, flow generating means for generating a flow
& (38) of sterile fluid arranged for sterilizing said workstations (9, 11, 22, 47) and diffusing means (31; 80) arranged for guiding the
& streamlines of said flow (38) along preset trajectories (46); apparatus for thermoforming containers (2) by injection of a forming
fluid comprises reel means (5, 6, 42) from which a sheet material (3, 4) to be thermoformed is unwound, a plurality of workstations
(9, 11, 22, 47) through which said sheet material (3, 4) is advanced, said workstations (9, 11, 22, 47) being arranged inside chamber
means (28) isolated from an external environment, and further chamber means (40, 41) isolated from an external environment and
suitable for receiving said reel means (42) before said reel means (42) is introduced inside said chamber means (28).
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Apparatus for thermoforming containers

This invention relates to an apparatus for thermoforming
containers in a sterile environment.

Apparatuses are known for the production of containers
obtained by thermoforming by injecting a forming fluid, the
apparatuses comprising a plurality of workstations through
which is advanced a thermoformable sheet material unwound from
a respective reel.

The workstations may comprise a welding station, in which the
sheet material is welded in such a way that preforms of
containers are defined therein. These preforms are delimited
by a weld that extends along a major portion of the perimeter
of the preforms and that is interrupted at a zone of this
perimeter in which an opening is defined.

The workstations may also comprise a forming station in which
the preforms are inserted into a mould and a forming fluid is
introduced therein through the aforementioned openings.

There are also provided a sterile filling station, in which a
product is introduced inside the formed containers, and a
sealing station, in which the above disclosed openings are
sealed in such a way as to enclose the product inside the
containers.

Upstream of the sealing station a preheating station of the
sheet material can be provided, in which the sheet material is
prepared for subsequent welding and forming operations.

If the apparatuses have to operate in hygienically controlled
conditions, as occurs for example in the packaging of food or
pharmaceutical products, the stations that make up the
apparatuses are enclosed inside a compartment isolated from
the external environmgnt and are subjected to sanitation
operations. .
Such sanitation operations provide for a reagent being spread
over the surface of the stations before the start of a work

session of the apparatuses.
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This reagent produces a sanitising foam that removes powders
and microorganisms, thereby generating a substantially aseptic
environment within the compartment.

Subsequently, during operation of the apparatus, a flow of
purified air is conveyed inside the compartment to maintain
the sterility condition obtained by means of the detergent
action of the sanitising foam.

One drawback of the apparatuses disclosed above consists of
the fact that the flow, by interacting with the devices with
which the workstations are provided, generates a plurality of
vortices that may pick up contaminating particles and/or
microorganisms present at points that are far from the
workstations and make them to interact within the workstations
with the sheet material, or with the formed containers, or
with the filled but not still sealed containers, and with the
contents of the latter.

As a result, until today there are no known apparatuses for
thermoforming by injection of a forming fluid that operate in
conditions of effective sterility.

Furthermore, the replacement of an empty reel with a new reel
constitutes a source of contamination inasmuch as some zones
of the apparatuses come into‘contact with the reel and/or with
operators assigned to replacement.

In this case, the flow of sterilé air must be stopped, and
after fitting the reel, a new sanitation cycle must be
provided by spraying with sanitising foam.

This involves considerable downtime and a considerable
reduction in the productivity of the apparatuses.

The sheet material with which the containers are made may
comprise a plurality of mutually coupled sheets, in case made
of materials having different characteristics. R
These sheets, before being joined together, are treated with

sticking promoting substances that are provided with
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organoleptic properties that are such as to attract certain
types of insect.

Some of these insects may thus remain permanently trapped
between dne sheet and the other.

As a result, when sheet material of the above type is used in
a prior-art machine, it may give rise to containers containing
an insect within one of their walls.

Such a container is obviously rather displeasing to a user,
who associates the insect with the idea of poor hygiene.

The possibility that an insect is trapped between two sheets
of the sheet material must be prevented with particular care
if the sheet material has to be used to produce containers
filled with a sterile product.

One object of the invention is to improve known thermoforming
apparatuses, in particular by increasing their 1level of
hygiene.

Another object is to obtain a thermoforming apparatus the
stations of which operate in a sterile environment.

A further object of the invention is to obtain a thermoforming
apparatus that enables an empty reel to be replaced with a new
reel without jeopardising the sterility of the apparatus.

A still further object of the invention is to avoid the
production of containers consisting of sheet material
incorporating contaminating elements, in particular insects.

In a first aspect of the invention an apparatus is provided
for thermoforming containers by injecting a forming fluid,
comprising a plurality of workstations through which a sheet
material to be thermoformed is advanced, producing means for
producing a flow of sterile fluid arranged for sterilizing
said workstations, characterised in that it further comprises
diffusing means arranged for guiding the streamlines of said

flow along preset trajectories.
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Owing to this aspect of the invention it is possible to obtain
a thermoforming apparatus that operates in conditions of
complete sterility.

The diffusing means in fact enables the streamlines forming
the flow of sterile air to lick the device - and the sheet
material - current in the workstations, or to keep near the
devices and the sheet material, without coming into contact
with potential sources of contamination.

In one embodiment, the diffusing means is formed in such a way
as to maintain the flow of sterile air as a substantially
laminar flow.

In such a case the absence of vortices avoids that the air
flow in a turbulent motion pick up contaminating particles
and/or microorganisms from peripheral zones of the
workstations and deposit them at work zones of the
workstations, the work zones may comprise, -for example, those
in which the sheet material interacts with preheating, welding
and forming moulds, or those in which nozzles of a filling
device penetrate inside formed containers to £fill them with a
product to be packaged.

In a second aspect of the invention, an apparatus is provided
for thermoforming containers by injection of a forming f£luid,
comprising reel means from which a sheet material to be
thermoformed is wunwound and a plurality of workstations
through which the sheet material is advanced, said
workstations being arranged inside chamber means isolated from
an external environment, characterised in that it furthermore
comprises further chamber means isolated from an external
environment and suitable for receiving said reel means before
said reel means is introduced inside said chamber means.

Owing to this aspect of the inventioﬁ, a reel on which sheet
material is wound is kept in a hygilenically controlled
environment, obtained in the apparatus, whilst waiting for an
empty reel to be replaced.



10

15

20

25

30

WO 2004/113052 PCT/EP2004/006524

Furthermore, this replacement occurs by transferring the reel
directly from the controlled environment to reel support means
that is provided inside chamber means, i.e. without the reel
passing through a contaminated environment that would make
necessary for the entire apparatus to be subjected to
sanitisation operations before the operating cycle is resumed.
This enables the hygienic conditions of the apparatus to be
further improved and to simultaneously maintain the high
productivity of the apparatus.

A third aspect of the invention provides for the use of a
telecamera in an apparatus for thermoforming a sheet material
by injection of a forming fluid for monitoring containers
obtained from the sheet material.

A fourth aspect of the invention provides for the use of a
terlecamera for monitoring the ©presence of contaminating
elements between mutually coupled sheet means to form a
thermoformable sheet material.

Owing to these aspects of the invention, it is possible to
obtain a thermoforming apparatus provided with monitoring
means suitable for monitoring the formed, filled and sealed
containers before they are evacuated from the apparatus.

In particular, the monitoring means is suitable for
identifying the presence of insects incorporated between a
pair of sheets that are welded together to form the sheet
material.

The invention may be better understood and implemented with
reference to the attached drawings that show a non-limiting
embodiment by way of example, in which:

Figure 1 is a schematic section taken along a longitudinal
plane of an apparatus according to the invention;

Figure 2 is a section like the one in Figure 1 showing a
version of the apparatus according to the invention;

Figure 3 is a schematic plan view of the apparatus in. Figure
2;
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Figure 4 is a schematic section, taken along a traverse plane,
of a forming station of an apparatus according to the
invention showing diffusing means of the apparatus;

Figure 5 is a view like the one in Figure 4 showing a version
of the diffusing means;

Figure 6 is a schematic plan view of a sealing station and of
an inserting station of the apparatus in Figure 1, in which
plug means is associated with formed and filled containers;
Figure 7 is a schematic side view of a seal-testing station,
of a perforating station, of a monitoring station and of a
severing station of the apparatus in Figure 1.

Figures 1 to 3 show an apparatus 1 for forming containers 2
comprising a first sheet 3 of thermoformable material and a
second sheet 4 of thermoformable material that are
respectively unwound from a first reel 5 and from a second
reel 6 to be indexed, in the direction indicated by the arrow
F, through a plurality of workstations with which the
apparatus 1 is provided.

The first reel 5 and the second reel 6 are rotationally
supported on support means 7.

The apparatus 1 further comprises return means 8 arranged for
directing the first sheet 3 and the second sheet 4 in such a
way that they face each other during the advancement along the
direction F.

Alternatively, a single reel from which a sheet of
thermoformable material is unwound can be provided, the sheet
material being subsequently folded along its own longitudinal.
axis in such a way as to define a pair of strips facing each
other that are advanced in the direction indicated by the
arrow F.

The workstations comprise a preheating station 47 provided
with preheating mould means 48 arranged for heating the first
sheet 3 and the second sheet 4 to approximately softening
temperature in such a way as to prepare the first sheet 3 and
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the second sheet 4 for the subsequent operations provided for
by the processing cycle.

The workstations further comprise a welding station 9 provided
with welding mould means 10 arranged for welding together the
first sheet 3 and the second sheet 4 along a perimetrical edge
of containers 2 to be formed.

In this way, in the welding station 9 are obtained preforms of
containers delimited by welding that extends along the entire
perimetrical edge of the preforms except for a zone that
defines an opening 59 (Figure 4) of the preforms.

The workstations further comprise a thermoforming station 11
provided with forming mould means 12 heated and provided with
cavities 65 (Figure 4) arranged for receiving the afore said
preforms.

The thermoforming station 11 further comprises injecting means
13 arranged for injecting a forming fluid inside the preforms
through the openings 59.

The action of the forming fluid makes the first sheet 3 and
the second sheet 4, which have been made deformable through
the effect of the heat, to adhere to the walls of the cavities
65 thus taking on the shape thereof so as to form the
containers 2.

The apparatus 1 further comprises actuating means, that is not
shown, that is suitable for translating the injecting means to
and away from the forming mould means 12 in the direction of
the arrow F1.

The preheating mould means 48 comprises a first half mould 49
and a second half mould 50 suitable for pressing against one
another to interact with the first sheet 3 and the second
sheet 4.

Similarly, the welding mould means 10 comprises a first
welding half mould 14 cooperating with a second welding half
mould 15, and the forming mould means 12 comprises ‘a first
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forming half mould 16 cooperating with a second forming half
mould 17.

The first preheating half mould 49, the first welding half
mould 14 and the first forming half mould 16 are integral with
a first plate 18, whilst the second preheating half mould 50,

~the second welding half mould 15 and the second forming half

mould 17 are integral with a second plate 19.

The first plate 18 and the second plate 19 are respectively
actuated by first actuating means 20 and by second actuating
means 21 in such a way as to be movable to and away from each
other in the direction indicated by the arrows F2.

The above said workstations further comprise a filling station
22 provided with a metering device 25 that is movable in the
direction of the arrow F3.

The metering device 25 comprises a plurality of nozzles 24
arranged for picking up a product, for example a food product
in fluild state, from a tank that is not shown and introducing
it inside the containers 2 through the openings 59 with which
they are provided.

If in the first sheet 3 and in the second sheet 4 containers
are formed that are arranged on several vertical lines, the
stations may comprise, upstream of the filling station, a
cutting station in which each line of containers is separated
from the remaining lines of containers, and an alignment
station, in which the lines of containers are arranged next to
one another to enable the simultaneous introduction of the
product inside the containers belonging to adjacent lines.

The apparatus 1 comprises a base 26 from which a plurality of
side walls 27 lead away that are arranged on substantially
vertical planes laterally delimiting a chamber 28 arranged for
containing the afore mentioned workstations.

The chamber 28 is delimited on the upper part by a further
wall 29 provided with a plurality of holes 30.
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As shown in Figure 4, the chamber 28 is delimited in the lower
part by a still further wall 31 provided with a plurality of
further holes 32.

The further wall 29 and the still further wall 31 may comprise
a perforated metal sheet, or a wire netting having meshes of
preset dimensions.

The apparatus 1 further comprises a panel 33 arranged above
the further wall 29 and cooperating with the latter to define
a seat 34 suitable for receiving fan means 57 arranged for
generating an air flow.

The fan means 57 directs the flow that it generates through
filter means 58 suitable for purifying the air.

The filter means 58 comprises high-efficiency filters that
enable a sterile air flow 38 to be obtained.

This sterile air is introduced inside the chamber 28 and is
directed to the devices installed in the workstations - and to
the first sheet 3, the second sheet 4 and the containers 2
obtained from them - to remove the particles of dust and the
microorganisms from them.

The still further wall 31 is arranged at a preset distance D
from a top face 35 of the base 26 and cooperates with the top
face 35 to define a gap 36 suitable for receiving the sterile
air that flows through the furtherAholes 32.

The side walls 27, the further wall 29 - and the panel 33
associated therewith - the still further wall 31 and the base
26 isolate the chamber 28 from the external environment.

The apparatus 1 further comprises a plurality of conduits 37
arranged substantially vertically that connect the seat 34 and
the gap 36.

As shown in figure 4, inside the chamber 28 the flow 38 of
sterile air is a laminar flow.

The streamlines that form the flow 38 move along well-defined
and constant trajectories 46 that lick the containers 2, the

first forming half mould 16, the second forming half mould 17,
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and any other devices that may be present inside the
thermoforming station 11.

This is due to the presence of the still further wall 31,
which, by being penetrated by the flow 38, acts as a
streamlines diffusing and rectifying element.

In this way, the formation of vortices is prevented that could
remove particles of powder or microorganisms from remote zones
of the apparatus and introduce them inside the workstations.
The fan means 57 keeps the air inside the chamber 28 at a
slight overpressure in respect to the gap 36 in such a way
that the flow 38 crosses the workstations from top to bottom.
The injecting means 13 is positioned below the forming mould
means 10 in such a way as not to disturb the laminar flow 38.
Figure 5 shows one embodiment of the apparatus 1 in which the
chamber 28 is defined in its lower part by a curved wall 80
shaped in such a way as to deviate the trajectories of the
streamlines that form the flow 38 without disturbing their
laminar flow.

The curved wall 80 comprises a first curved portion 81 and a
second curved portion 82 joined by a straight portion 83
arranged below the injecting means 13.

The curved wall 80 substantially reverses the advancing
direction of the flow 38 by guiding the streamlines that form
it along well-defined and constant trajectories.

The first curved portion 81 and the second curved portion 82
direct the flow 38 to the conduits 37 that convey the flow to
the seat 34 and to the filter means 58.

The curved wall 80, being easily accessible, can Dbe
effectively sanitised with extreme simplicity.

This enables a high-performance apparatus to be obtained,
inasmuch as cleaning of the curved wall 80 does not involve
downtime.

As the containers 2, after being formed, have their opening 59

pointing downwards, a rotation station 60 of the containers 2
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is provided between the thermoforming station 11 and the
filling station 22.

Upstream of the filling station 22 a washing station 64 is
provided, in which an inert gas 1is introduced inside the
containers 2 to wash them before introducing therein a product
to be packaged.

In the rotation station 60 the containers 2 are rotated by
180° degrees in such a way that, at the end of the rotation
the opening 59 of each of them is turned to the nozzles 24 of
the metering device 25.

The overpressure generated inside the chamber 28 by the fan
means 57 furthermore prevents the air received inside the gap
36 from pouring out from the further holes 32 to return inside
the chamber 28.

The air contained inside the gap 36, having come into contact
with the devices present inside the workstations, may be
contaminated.

This air is therefore directed by the conduits 37 to the
filter means 58, which purifies it before it is re-introduced
inside the chamber 28.

The apparatus 1 is provided with an opening 39, obtained in
one of the side walls 27, through which the formed, filled and
sealed containers 2 emerge from the chamber 28.

The overpressure inside the chamber 28 prevents contaminating
agents from entering through the opening 39 and contaminating
the workstations.

As Figures 2 and 3 show, the apparatus 1 may comprise a baffle
61 suitable for subdividing the chamber 28 into a first
chamber 62 suitable for containing the preheating station 47,
the welding station 9 and the thermoforming station 11, and
the filling station 22 - in addition to any other workstations
that will be disclosed below - and into a second chamber 63
suitable for receiving the first reel 5 and the second reel 6.
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The presence of the baffle 61 prevents contaminating particles
that may be present on the first reel 5 and/or on the second
reel 6 from contaminating the preheating station 47, the
welding station 9, the thermoforming station 12 and the
filling station 22.

The baffle 61 is provided with slit means that is not shown
and that is arranged for enabling the passage of the first
sheet 3 and of the second sheet 4 from the first chamber 62 to
the second chamber 63.

The apparatus 1 further comprises a further chamber 40 and a
still further chamber 41 contiguous to the chamber 28 and
arranged near zones of the chamber 28 into which the first
reel 5 and the second reel 6 are positioned.

The further chamber 40 and the still further chamber 41 are
each arranged for receiving a further reel 42 suitable for
replacing the first reel 5, or the second reel 6, once the
sheet material wound on the first reel 5, or on the second
reel 6 is finished.

The further chamber 40 and the still further chamber 41 are
each provided with a shutter 44 that separates them from the
chamber 28 and with a further shutter 43 that isolates them
from the external environment.

Both the shutter 44 and the further shutter 43 are movable
between an open position, indicated by a dashed line in Figure
2, and a closed position indicated by a solid line in Figure
2.

To change a reel, it is possible to initially insert the
further reel 42, wound in a protective envelope that maintains
its sterile condition, inside the further chamber 40, or
inside the still further chamber 41.

Subsequently, the envelope can be removed by sleeves 45 that
enable an operator to interact with the further reel 42,
remaining outside the further chamber 40, or the still further

chamber 41, in such a way as to prevent contaminations.
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Subsequently, by opening the shutter 44, the further chamber
40, or the still further chamber 41, is made to communicate
with the chamber 28 and, by means of the sleeves 45, it is
possible to remove the first reel 5, or the second reel 6,
from the support means 7 and replace it with the further reel
42,

The apparatus 1 further comprises a further gap 66 delimited
in its upper part by the still further wall 31 and separated
from the gap 36 by a panel 76.

The seat 34 and the further gap 66 respectively extend above
and below the further chamber 40 and the still further chamber
41, in such a way that also the latter are crossed by a
sterile air flow with a laminar flow.

In particular, the further chamber 40 and the still further
chamber 41 are delimited in their upper part by the further
wall 29 and are delimited in their lower part by the still
further wall 31.

The flow 38 of sterile air is thus able to remove from the
further reel 42 any dust particles or microorganisms that have
been able to penetrate inside the protective envelope, before
the further reel 42 introduced inside the chamber 28.

In other words, as the further chamber 40 and the still
further chamber 41 may be contaminated at the moment of
opening of the further shutter 43, the passage of the flow 38
of sterile air restores their sterile condition before they
are placed in communication with the chamber 28 for installing
the further reel 42 on the support means 7.

The further reel 42, does not therefore constitute a potential
source of contamination for the workstations of the apparatus
1, or for the containers produced in the apparatus 1, inasmuch
as it has been beforehand immersed in the flow 38 of sterile
air.

Reel changing can further be carried out with great rapidity.
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The air that crossed the further chamber 40 and the still
further chamber 41 - which make up the zones of the apparatus
1 that are most exposed to risks of contamination - is not
conveyed to the seat 34 by the conduits 37, but is evacuated
from the apparatus 1.

After being properly filtered, this air can be delivered to an
environment inside which the apparatus 1 is installed, or can
be discharged outside the building in which the environment is
located.

Alternatively, the further chamber 40 and the still further
chamber 41 may be delimited in their lower part by a further
curved wall shaped in a similar manner to the curved wall 80
disclosed with reference to Figure 5.

As shown in Figure 6, the workstations comprise a sealing
station 51 in which are sealed the openings 59 with which the
containers are provided.

In the sealing station 51 three preheating moulds 52, 53, 54
are provided that are suitable for progressively heating the
first sheet 3 and the second sheet 4.

With the three preheating moulds 52, 53, 54, sealing moulds
55, are associated that weld together the first sheet 3 and
the second sheet 4 to close the openings 59, and cooling
moulds 56, which cool the zones of the first sheet 3 and of
the second sheet 4 arranged near the openings 59.

The apparatus 1 further comprises an inserting station 68 in
which dispenser are associated with the openings 59, the
dispenser being provided with respective plugs that are fixed
to the containers 2 in . the sealing station 51 arranged
downstream of the inserting station 68 that has been
previously disclosed.

The first sheet 3 and the second sheet 4 are guided through
the inserting station 68 and the sealing station 51 by first

return means 69 and by second return means 70.
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If the openings 59 have to be sealed without the dispensers
being first associated therewith, the first sheet 3 and the
second sheet 4 do not interact with the second return means
70, but are directly directed to the sealing station 51 by the
first return means 69.

As shown 1in Figure 7, the apparatus 1 downstream of the
sealing station 51 comprises a controlling station 71 at which
the seal of the containers 2 is tested.

The controlling station 71 comprises a compartment 72 through
which the containers 2 are advanced and inside which the
vacuum is created by means of a suitable pump.

The controlling station 71 further comprises pressure-sensor
means suitable for detecting a pressure increase inside the
compartment 72, this pressure increase being due to the
evaporation of a product packaged inside one of the containers
2 that partially leaks from the latter through an undesired
laceration.

The pressure sensor means 1is connected to pickup means that
rejects the container 2 that has been found to be defective.
The apparatus 1 further comprises a perforating station 73 in
which in the first sheet 3 and in the second sheet 4, in
regions interposed between adjacent containers 2, are obtained
separation lines suitable for promoting the detachment of a
container 2 from a group comprising a plurality of containers
2.

The apparatus 1 further comprises a further controlling
station 74 in which are provided cameras 75 that inspect the
formed, filled and sealed containers 2 in order to identify
any defects such as an insufficient degree of filling and the
like.

The cameras 75 further enable checking that the containers 2
do not contain insects or other impurities that have remained
trapped between the films that make up the sheet material at

the moment of manufacture of the sheet material.



10

15

WO 2004/113052 PCT/EP2004/006524

16

The apparatus 1 further comprises a severing station 76
provided with a severing mould 77 that separates the
containers 2 from undeformed portions of the first sheet 3 and
of the second sheet 4 and delivers the containers 2 to a belt
conveyor that evacuates the containers 2 from the apparatus 1.
The containers 2 were preventively sealed before passing
through the controlling station 71, the perforating station
73, the further controlling station 74 and the severing
station 76.

As a result, the aforementioned stations can be located
outside the chamber 28 crossed by the flow of sterile air.
Alternatively, the aforementioned stations may not be part of
the apparatus 1 and be positioned in a zone separated from an
isolated environment in which the apparatus 1 is installed.

In this case the costs connected with obtaining controlled
hygienic conditions inside the isolated environment can be

reduced.
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CLAIMS
Apparatus for thermoforming containers (2) by
injection of a forming fluid, comprising a plurality
of workstations (9, 11, 22, 47) through which a sheet
material (3, 4) that is to be thermoformed is
advanced, flow generating means for generating a flow
(38) of sterile fluid arranged for sterilizing said
workstations (9, 11, 22, 47), characterised in that it
further comprises diffusing means (31; 80) arranged
for guiding the streamlines of said flow (38) along
preset trajectories (46).
Apparatus according to claim 1, wherein said diffusing
means (31) is shaped in such a way as to maintain said
flow (38) as a substantially laminar flow during its
passage through said workstations (9, 11, 22, 47).
Apparatus according to claim 1, or 2, and further
comprising chamber means (28) isolated from an
external environment and arranged for receiving said
workstations (9, 11, 22, 47).
Apparatus according to claim 3, wherein said diffusing
means (31; 80) is associated with a zone of said
chamber means (28) opposite a further =zone of said
chamber means (28) in correspondence of which said
generating means introduces said flow (38) inside said
chamber means (28). k
Apparatus according to any one of claims 1 to 4,
wherein said diffusing means comprises curved wall
means (80) arranged for diverting said flow (38).
Apparatus according to claim 5, wherein said curved
wall means (80) comprises a first curved portion (81)
and a second curved portion (82).
Apparatus according to claim 6, and furthermore

comprising a joining element (83) arranged for joining
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said first curved portion (81) and said second curved
portion (82).

Apparatus according to claim 7, wherein said Jjoining
element (83) is arranged in correspondence of
operating means (10, 12, 13, 25, 48) of said apparatus
provided in said workstations (9, 11, 22, 47).
Apparatus according to any one of claims 5 to 8,
wherein said curved wall means (80) directs said flow
(38) to conduit means (37) arranged for transferring
said fluid towards said generating means.

Apparatus according to any one of claims 1 to 4,
wherein said diffusing means comprises wall means (31)
provided with hole means (32) suitable for enabling
the passage of said flow (38).

Apparatus according to claim 10, wherein said hole
means comprises a plurality of holes (32) obtained in
said wall means (31).

Apparatus according to claim 10, or 11, when claim 10
is appended to claim 3, or to claim 4, wherein said
wall means (31) delimits gap means (36) suitable for
receiving said flow (38) coming from said chamber
means (28).

Apparatus according to claim 12, and further
comprising conduit means (37) arranged for
transferring said fluid from said gap means (36)
towards said generating means.

Apparatus according to claim 3, or 4, or according to

-any one of claims 5 to 12 when appended to claim 3, or

4, and further comprising baffle means (61) suitable
for defining in said chamber means (28) first chamber
means (62) suitable for receiving said workstations
(9, 11, 22, 47) and second chamber means (63) suitable

for receiving reel means (5, 6, 42) from which said
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sheet material (3, 4) is unwound to be advanced
through said workstations (9, 11, 22, 47).

Apparatus according to claim 14, wherein said baffle
means (61) comprises slit means suitable for enabling
the passage of said sheet material (3, 4) from said
first chamber means (62) to said second chamber means
(63).

Apparatus according to claim 14, or 15, and further
comprising further chamber means (40, 41) isolated
from the external environment and suitable for
receiving said reel means (42) before said reel means
(42) is introduced in said chamber means (28).
Apparatus according to c¢laim 16 when claim 14 is
appended to any one of claims 10 to 13, wherein said
wall means (31) delimits said further chamber means
(40, 41), in such a way that said flow (38) of sterile
alr crosses said further chamber means (40, 41).
Apparatus according to claim 17, wherein said wall
means (31) defines further gap means (66) suitable for
receiving said flow (38) coming from said further
chamber means (40, 41).

Apparatus according to claim 18, wherein said further
gap means (66) leads outside said apparatus (1).
Apparatus according to claim 18, or 19, when claim 14
is appended to claim 12, or 13, wherein said further
gap means (66) is separated from said gap means (36)
by panel means (67).

Apparatus according to any one of claims 16 to 20,
wherein said further chamber means (40, 41) comprises
shutter means (43) movable between an open position
and a closed position and suitable for making said
further chamber means (40, 41) to communicate with an

external environment.
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Apparatus according to any one of claims 16 to 21,
wherein said further chamber means (40, 41) comprises
further shutter means (44) movable between a further
open and a further closed position and suitable for
making said further chamber means (40, 41) to
communicate with said chamber means (28).

Apparatus according to any one of claims 16 to 22, and
further comprising sleeve means (45) projecting inside
said further chamber means (40, 41) and shaped in such
a way as to enable an operator to transfer said reel
means (42) from said further chamber means (40, 41) to
said chamber means (28) remaining outside said further
chamber means (40, 41) and said chamber means (28).
Apparatus according to any preceding claim, and
further comprising filtering means (58) arranged for
filtering said fluid before said fluid is directed to
said workstations (9, 11, 22, 47).

Apparatus for thermoforming containers (2) by
injection of a forming fluid, comprising reel means
(5, 6, 42) from which a sheet material (3, 4) to be
thermoformed is unwound, and a plurality of
workstations (9, 11, 22, 47) through which said sheet
material (3, 4) is advanced, said workstations (9, 11,
22, 47) being arranged inside chamber means (28)
isolated from an external environment, characterised
in that it further comprises further chamber means
(40, 41) 4isolated from an external environment and
suitable for receiving said reel means (42) before
salid reel means (42) is introduced inside said chamber
means (28).

Apparatus according to claim 25, and further
comprising flow generating means for generating a flow
(38) of sterile fluid arranged for sterilizing said
further chamber means (40, 41).
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Apparatus according to claim 26, and further
comprising diffusing means (31) arranged for guiding
the streamlines of said flow (38) along preset
trajectories (46). o

Apparatus according to claim 27, wherein said
diffusing means (31; 80) is shaped in such a way as to
maintain said flow as a substantially laminar flow
during the passage through said further chamber means
(40, 41).

Apparatus according to claim 27, or 28, wherein said
diffusing means (31; 80) is associated with a zone of
said further chamber means (40, 41) opposite a further
zone- of said further chamber means (40, 41) in
correspondence of which said generating means
introduces said flow (38) inside said further chamber
means (40, 41).

Apparatus according to any one of claims 27 to 29,
wherein said diffusing means comprises curved wall
means (80) arranged for diverting said flow (38).
Apparatus’ according to claim 30, wherein said curved
wall means (80) comprises a first curved portion (81)
and a second curved portion (82).

Apparatus according to claim 31, and further
comprising a joining element (83) arranged for joining
said first curved portion (81) and said second curved
portion (82).

Apparatus according to claim 32, wherein said joining
element (83) is arranged at operating means (10, 12,
13, 25, 48) of said apparatus provided in said
workstations (9, 11, 22, 47).

Apparatus according to any one of claims 30 to 33,
wherein said curved wall means (80) directs said flow
(38) towards conduit means (37) arranged for

transferring said fluid to said generating means.
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Apparatus according to any one of claims 27 to 29,
wherein said diffusing means comprises wall means (31)
provided with hole means (32) suitable for enabling
the passage of said flow (38).

Apparatus according to claim 35, wherein said hole
means comprises a plurality of holes (32) obtained in
said wall means (31).

Apparatus according to claim 35, or 36, wherein said
wall means (31) delimits gap means (66) suitable for
receiving said flow (38) coming from said further
chamber means (40, 41).

Apparatus according to claim 37, wherein said gap
means (66) leads outside said apparatus (1).

Apparatus according to any one of claims 35 to 38,
wherein said wall means (31) delimits said chamber
means (28) in such a way that said flow of sterile air
crosses said chamber means (28).

Apparatus according to any one of claims 35 to 39,
wherein said wall means (31) defines further gap means
(36) suitable for receiving said flow (38) coming from
said chamber means (28).

Apparatus according to claim 40, and further
comprising conduit means (37) arranged for
transferring said fluid from said further gap means
(36) towards said generating means.

Apparatus according to claim 40, or 41, when claim 40
is appended to any one of claims 37 to 39, wherein
sald gap means (66) is separated from said further gap
means (36) by panel means (67).

Apparatus according to any one of claims 25 to 42, and
further comprising baffle means (61) suitable for
defining in said chamber means (28) first chamber

means (62) suitable for receiving said workstations

i
i
'
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(9, 11, 22, 47) and second chamber means (63) suitable
for receiving said reel means (5, 6, 42).

Apparatus according to claim 43, wherein said baffle
means (61) comprises slit means suitable for enabling
the passage of said sheet material (3, 4) from said
first chamber means (62) to said second chamber means
(63) .

Apparatus according to any one of claims 26 to 44, and
further comprising filtering means (58) arranged for
filtering said fluid before said fluid is introduced
inside said further chamber means (40, 41).

Apparatus according to any one of claims 25 to 45,
wherein said further chamber means (40, 41) comprises
shutter means (43) movable between an open position
and a closed position and suitable for making said
further chamber means (40, 41) to communicate with an
external environment.

Apparatus according to any one of claims 25 to 46,
wherein said further chamber means (40, 41) comprises
further shutter means (44) movable between a further
open and a further closed position and suitable for
making said further chamber means (40, 41) to
communicate with said chamber means (28).

Apparatus according to any one of claims 25 to 47, and

further comprising sleeve means (45) projecting inside

said further chamber means (40, 41) and shaped in such
a way as to enable an operator to transfer said reel
means (42) from said further chamber means (40, 41) to
said chamber means (28) remaining outside said further
chamber means (40, 41) and said chamber means (28).

Use of a television camera (75) in an apparatus (1)
for thermoforming a sheet material (3, 4) by injection
of a forming fluid for controlling containers (2)

obtained from said sheet material (3, 4).
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50. Use of a television camera (75) for controlling the
presence of contaminating elements between sheet means
mutually coupled to form a thermoformable sheet

material (3, 4).
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