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(54) TRAY, PACKAGE AND PROCESS OF MAKING SAID TRAY AND SAID PACKAGE

(57) The present invention refers to a tray for con-
taining a product (P), said tray (1) comprising: a base (2),
a lateral wall (3) emerging from the base (2) to define a
containing seat adapted to receive the product (P). The
lateral wall (3) comprises at least one movable portion
(7) configurable between a first stable position, wherein
the movable portion (7) is placed in continuity with respect
to the lateral wall (3), and a second stable position,
wherein the movable portion (7) protrudes from the lateral

wall (3) and defines an access (8) passing through the
lateral wall (3) itself. Moreover, the present invention re-
fers to a process and an associated apparatus of making
said tray (1). Further, the present invention refers to a
vacuum package using the above described tray and to
a plastic film sealingly applied on the tray and closing the
access (8), and also to a process and a packaging ap-
paratus for making said package.
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Description

FIELD OF THE INVENTION

[0001] The invention refers to a tray and a package,
particularly for containing food-type products. Moreover,
the invention refers to a process and apparatus for mak-
ing said tray and package.

STATE OF THE ART

[0002] Apparatuses and associated methods of vacu-
um packaging products are known in the packaging field.
Among the packaging processes, processes making
packages by plastic film for vacuum closing foods, such
as for example meat and fish to be frozen, cheese, treat-
ed meats, ready meals and similar foods are known. This
type of vacuum packages closed by plastic films is de-
scribed, for example, in the following patent documents:
FR1258357, FR1286018, AU3491504, USRE30009,
US3574642, US3681092, US3713849, US4055672 and
US5346735. The vacuum packaging process is substan-
tially a thermoforming process comprising: the provision
of a product (food) inside a rigid or semirigid support, for
example, defined by a tray, a bowl, or a cup of plastic
material. The support and the associated product are dis-
posed inside a vacuum chamber. Inside the chamber, a
thermoplastic film is welded to an upper edge of the sup-
port; then, the air present inside the package, is extracted
so that the thermoplastic film can adhere to the product
disposed inside the support. Some examples of ma-
chines and associated processes of vacuum packaging
products are described in U.S. patent No. US3481101,
U.S. patent No. US3481101, EP320294. Further exam-
ples of trays provided with preexistent holes are known
from documents US4919955, WO9714313 and
US2005074531. The holes present on the trays de-
scribed in documents US4919955 and US2005074531
are further provided with valve means. A further example
described in EP2722279 provides a process and appa-
ratus for packaging under vacuum products disposed on
a perforated support.

OBJECT OF THE INVENTION

[0003] A first object of the invention consists of provid-
ing a tray and an associated package capable of ensuring
to efficiently extract air from the package itself without
compromising the structure and therefore the function
thereof. A further object of the present invention consists
of providing a tray and an associated package which are
easily and readily manufacturable and particularly ob-
tainable at a reasonable manufacturing cost. Then, it is
an object of the present invention to provide an apparatus
and packaging process capable of removing a suitable
amount of air from the package without compromising
the structurality of the package and without adversely
compromising the overall costs of the final product. More-

over, it is an object of the invention to provide a process
and packaging apparatus implementable without requir-
ing elaborate modifications to the standard packaging
systems. Another auxiliary object consists of providing
an apparatus and packaging process capable of safely
operating and particularly capable to obtain the object of
removing air without compromising the appearance of
the packaged final product. One or more of the above
described objects, which will better appear in the follow-
ing description, are substantially met by a tray, a package
and an apparatus and process of making the same ac-
cording to one or more of the attached claims.

SUMMARY

[0004] Aspects of the invention are described in the
following.
[0005] In a 1st aspect, it is provided a tray (1) for con-
taining a product (P), for example a food-type product
(P), said tray (1) comprising: a base (2), a lateral wall (3)
transversally emerging from the base (2) to define a con-
taining seat adapted to receive the product (P), the lateral
wall (3) being delimited by a free edge (4) opposite to the
base (2) and defining an opening of the tray (1), the lateral
wall (3) comprising at least one movable, optionally fold-
able portion (7) configurable between: at least one first
stable position, wherein the movable portion (7) is op-
tionally placed in continuity with respect to the lateral wall
(3), and at least one second stable position, wherein said
movable portion (7) protrudes from the lateral wall (3)
and defines an access (8) passing through the lateral
wall (3) itself.
[0006] In a 2nd aspect according to the aspect 1, the
lateral wall (3) comprises one or more of: an angular por-
tion (5) exhibiting a concavity facing the containing seat
of the tray (1), a curved portion (6) exhibiting a concavity
facing the containing seat of the tray (1); said movable
portion (7) being defined at the angular portion (5) and/or
the curved portion (6).
[0007] In a 3rd aspect according to the preceding as-
pect, the movable portion (7) is configurable between:
the first stable position wherein the foldable portion (7)
is placed in continuity with the angular portion (5) and/or
curved portion (6) of the lateral wall (3), particularly the
foldable portion (7) in the first stable portion does not
protrude from the angular portion (5) and/or curved por-
tion (6) of the lateral wall; the second stable position
wherein said movable portion (7) protrudes from said an-
gular portion (5) and/or curved portion (6) of the lateral
wall inside the containing seat of the tray (1).
[0008] In a 4th aspect according to the aspect 2 or 3,
the movable portion (7) is a foldable portion (7) config-
urable between: the first stable position, wherein the fold-
able portion (7) is placed in continuity with the angular
portion (5) and/or curved portion (6) of the lateral wall
(3), particularly the foldable portion (7) in the first stable
portion does not protrude from the angular portion (5)
and/or curved portion (6) of the lateral wall (3); the second
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stable position wherein said foldable portion (7) protrudes
from said angular portion (5) and/or curved portion (6) of
the lateral wall (3) inside the containing seat of the tray
(1). In a 5th aspect according to anyone of the preceding
aspects, the movable portion (7) is defined at least one
non-flat surface of the lateral wall (3) of the tray (1). In a
6th aspect according to anyone of the preceding aspects,
the movable portion (7), in the second stable position and
cooperatively with the lateral wall (3) defines at least one
access (7) passing through the lateral wall (3) itself. In a
7th aspect according to the preceding aspect, the access
(8) is interposed between the base (2) and free edge (4)
of the lateral wall (3). In an 8th aspect according to anyone
of the preceding aspects, the access (8) is delimited by
at least one free edge (13) of the movable portion (7) and
by at least one intermediate edge (14) of the lateral wall
(3). In a 9th aspect according to the preceding aspect,
the lateral wall (3) comprises, at said angular portion (5)
and/or curved portion (6), at least one cut (11) or weak-
ening line (12) configured for promoting the formation -
in the second stable position of the movable portion (7)
- of the free edge (13) of the movable portion (7) and of
the intermediate edge (14) of the lateral wall (3). In a 10th
aspect according to anyone of the preceding aspects,
the movable portion (7) comprises at least one tab (9)
hinged to the lateral wall (3) by at least one folding line
(10), said tab (9) being rotatively movable with respect
to the lateral wall (3) about said folding line (10). In an
11th aspect according to anyone of the preceding as-
pects, the movable portion (7) is integrally joined to the
lateral wall (3) of the tray (1). In a 12th aspect according
to anyone of the preceding aspects, the lateral wall (3)
exhibits, along a cross-section of the wall itself, a polyg-
onal shape, the lateral wall (3) comprising a plurality of
angular portions (5), the lateral wall (3) comprising at
least one movable portion, optionally a foldable portion
(7), defined at at least one angular portion (5).
[0009] In a 13th aspect according to anyone of the pre-
ceding aspects, the movable portion (7), optionally the
foldable portion (7), comprises a first tab (9a) connected
to one side of the angular portion (5) by means of a first
folding line (10a), the movable portion (7), optionally the
foldable portion (7), further comprising a second tab (9b)
connected to another side of the angular portion (5) itself
by a second folding line (10b).
[0010] In a 14th aspect according to the preceding as-
pect, said first and second tabs (9a, 9b) being connected
to each other by an intermediate folding line (10c). In a
15th aspect according to anyone of the aspects from 12
to 14, the movable portion (7) in the first stable position,
defines, along a cross-section, a substantially "L" or "V"
shape, the concavity thereof faces the containing seat of
the tray (1), the movable portion (7), in the second stable
position, defining, along a cross-section, a substantially
"L" or "V" shape, the concavity thereof faces away from
the containing seat of the tray (1). In a 16th aspect ac-
cording to the aspect 14 or 15, the first folding line (10a),
second folding line (10b) and intermediate folding line

(10c) intersect each other in a point of a corner of the
angular portion (5) itself, optionally wherein the movable
portion (7), particularly the foldable portion (7), exhibits
a cross-section with a size increasing from said intersec-
tion point of the folding lines (10a, 10b, 10c). In a 17th
aspect according to anyone of the preceding aspects,
the tray comprises two movable portions (7), optionally
two foldable portions (7), disposed opposite to each other
with respect to the base (2) of the tray (1). In an 18th
aspect according to anyone of the preceding aspects,
the tray comprises a flange (15), placed at the opening
defined in the lateral wall (3), transversally emerging from
the lateral wall (3) away from the containing seat, the
base (2), lateral wall (3) and flange (15) of the tray being
made in a single piece. In a 19th aspect according to
anyone of the preceding aspects, the base (2) and lateral
wall (3) are integrally made in order to form a single solid
body. In a 20th aspect according to anyone of the pre-
ceding aspects, the tray (1) is made by deforming a single
flat sheet of paper material, said sheet, after a deforming
step, being disposed in a three-dimensional configura-
tion for defining said tray (1). In a 21st aspect according
to anyone of the aspects from 1 to 19, the tray (1) is made
by thermoforming a flat sheet of plastic material, said
sheet, after the deforming step by thermoforming, being
arranged in a three-dimensional configuration for defin-
ing said tray (1). In a 22nd aspect according to anyone
of the preceding aspects, the tray comprises at least one
main layer made of at least one material selected in the
group of the following materials: paper, paperboard, plas-
tics. In a 23rd aspect according to the preceding aspect,
wherein the tray (1) comprises at least one auxiliary layer
coupled to the main layer facing the containing seat of
the tray, and made of a plastic material.
[0011] In a 24th aspect, it is provided a process for
making a tray (1,) according to anyone of the preceding
aspects, said process comprising the following steps:

- providing a sheet with a flat configuration,
- deforming said sheet for defining at least the base

(2) and lateral wall (3) of the tray (1),
- making at least said movable portion (7).

[0012] In a 25th aspect according to the preceding as-
pect, the step of making the movable portion (7) provides
to make, at the angular portion (5) and/or curved portion
(6) of the tray (1), a cut (11) or a weakening line (12)
developing along a plane transversal to the development
surface of the lateral wall (3), optionally the cut (11) or
weakening line (12) develops along a plane substantially
parallel to a development plane of the base (2) of the tray
(1). In a 26th aspect according to the aspect 24 or 25 for
making a tray (1) according to the aspect 20 or 22, the
process comprising at least a step of cutting the sheet
for defining a flat semifinished product (101), said sem-
ifinished product (101) comprising at least one central
element (102) and at least one perimetral element (103)
disposed around the central element (102). In a 27th as-
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pect according to the preceding aspect, the deforming
step comprises deforming the semifinished product (101)
for folding the perimetral element (103) with respect to
the central element (102) for defining a plurality of folding
areas (104), the step of deforming the semifinished prod-
uct (101) defining the lateral wall (3) of the tray (1) wherein
each folding area (104) defines the angular portion (5)
or curved portion (6) of the lateral wall (3) of the tray 1.
In a 28th aspect according to the preceding aspect, each
folding area (104) comprising a first and second overlap-
ping zones (105, 106), the first overlapping zone (105)
comprising at least one first and one second portions
(105a, 105b) of a first surface of the semifinished product
(101) facing and in contact with each other, the second
overlapping zone (106) comprising at least one first and
one second portions (106a, 106b) of a second surface
of the semifinished product, facing and in contact with
each other; the step of deforming the semifinished prod-
uct (101) defining the lateral wall (3) of the tray (1) wherein
each folding area (104) defines the angular portion (5)
or curved portion (6) of the lateral wall (3). In a 29th aspect
according to the aspect 26 or 27 or 28, the process com-
prises a step of working the semifinished product (101)
during which a cut (107) and/or a weakening line (108)
are made on the perimetral element (103), said cut (107)
and weakening line (108) of the semifinished product
(101) being respectively configured for defining the cut
(11) or weakening line (12) of the tray (1). In a 30th aspect
according to anyone of the aspects from 26 to 29, the
central element (102) has a polygonal shape, the perim-
etral element (103) exhibiting: a lateral portion (103a)
emerging from each perimetral side of the central ele-
ment (102), each lateral portion (103a) emerging away
from the central element (102) and being distanced from
the further lateral portions (103a); a plurality of connect-
ing portions (103b) emerging away from the central ele-
ment (102) and connecting two lateral portions (103a)
consecutively disposed around said central element
(102), each connecting portion (103b) being configured
for defining - after the deforming step - the folding area
(104). In a 31st aspect according to the preceding aspect,
the cut (107) or weakening line (108) of the semifinished
product (101) is made on at least one connecting portion
(103b) of the perimetral element (103), particularly each
cut (107) or weakening line (108) is made on at least one
connecting portion (103b) and in continuity on the lateral
portion (103a) immediately after said connecting portion
(103b), said cut (107) and weakening line (108) being
respectively configured for defining the cut (11) and
weakening line (12) of the tray (1). In a 32nd aspect ac-
cording to anyone of the aspects from 26 to 31, the proc-
ess comprises at least the following steps:

- providing on at least one first development surface
of the flat sheet, a film of plastic material,

- cutting the sheet for defining the flat semifinished
product (101) delimited by an external perimeter,

- deforming the semifinished product (101) for defin-

ing at least the base (2) and lateral wall (3) of the
tray (1), after the deforming step said film of plastic
material coats the containing seat of the tray (1).

[0013] In a 33rd aspect according to anyone of the as-
pects from 27 to 32, the process comprises at least the
following steps:

- providing on a first and second development surfac-
es of the sheet, a film of plastic material,

- cutting the sheet for defining the semifinished prod-
uct,

- deforming the semifinished product (101) for defin-
ing at least the base (2) and lateral wall (3) of the
tray (1), after the deforming step said film of plastic
material coating an internal and external surface of
the tray (1),

- heating the semifinished product (101) during the
step of deforming the same so that the film of plastic
material can stably constrain to each other:

+ the first and second portions (105a, 105b) of
the first surface of the semifinished product, and
+ the first and second portions (106a, 106b) of
the second surface of the semifinished product.

[0014] In a 34th aspect according to anyone of the as-
pects from 26 to 31, the process comprises at least the
following steps:

- deforming the semifinished product (101) of paper
material for defining at least the base (2) and lateral
wall (3) of the tray (1),

- providing inside the tray (1) a coating adapted to cov-
er at least part of the internal surface of the tray (1)
itself, particularly the coating completely covers the
base (2) and lateral wall (3) of the tray (1).

[0015] In a 35th aspect according to the preceding as-
pect, wherein the step of providing the coating at the in-
ternal surface of the tray (1) comprises a step of thermo-
forming said coating inside the tray (1). In a 36th aspect
according to the aspect 34 or 35, wherein the step of
providing the coating at the internal surface of the tray
(1) comprises at least the following sub-steps:

- moving at least one tray (1) of paper material inside
a vacuum station configured for defining a fluid-tight
chamber,

- moving at least a portion of a coating of plastic ma-
terial into the vacuum station,

- holding said film portion above the tray,
- tightly closing the vacuum station,
- heating the coating portion of plastic material,
- generating inside the vacuum station a pressure less

than the atmospheric pressure,
- releasing the coating portion so that the portion itself

- the negative pressure condition generated between
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the coating portion and the tray - can adhere to the
paper material and therefore form a multi-layer com-
prising the paper material and the coating or coatings
of plastic material. In a 37th aspect according to an-
yone of the aspects from 34 to 36, the process - after
the step of applying the coating of plastic material to
the internal surface of the tray of paper material -
comprises at least a step of making, at the angular
portion (5) and/or curved portion (6) of the tray (1),
a cut (11) or weakening line (12) developing along
a plane transversal to the development surface of
the lateral wall (3), optionally the cut (11) or weak-
ening line (12) develops along a plane substantially
parallel to a development plane of the base (2) of
the tray (1), the cut (11) and weakening line being
configured for defining the movable portion (7) of the
tray (1). In a 38th aspect according to the aspect 24
or 25, the process comprises the following steps:

- providing a sheet at least partially of plastic material
with a flat configuration,

- thermoforming the flat sheet in order to define the
base (2) and lateral wall (3) of the tray (1),

- optionally, cutting the deformed sheet for defining a
single tray (1),

- after the deforming step, particularly before the cut-
ting step, making, at the angular portion (5) and/or
curved portion (6) of the tray (1), a cut (11) or weak-
ening line (12) developing along a plane transversal
to the development surface of the lateral wall (3),
optionally the cut (11) or weakening line (12) devel-
ops along a plane substantially parallel to a devel-
opment plane of the base (2) of the tray (1), the cut
(11) and weakening line being configured for defining
the movable portion (7) of the tray (1).

[0016] In a 39th aspect, it is provided a package (200)
comprising:

- at least one tray (1) according to anyone of the as-
pects from 1 to 23, or made according to the process
according to anyone of the aspects from 24 to 38,

- at least one product (P), optionally of a food-type,
housed in the containing seat of the tray (1),

- at least one plastic film (201) having a first portion
preferably contacting the product (P), and a second
portion fluid-tightly engaged with an internal surface
of the lateral wall (3) of the tray (1) not contacting
said product, said film (201) cooperatively with said
tray (1) defining a fluid-tight closed volume, inside
which said product (P) is housed.

[0017] In a 40th aspect according to the preceding as-
pect, the plastic film (201) completely covers the movable
portion (7), particularly the foldable portion (7) of the tray
(1).
[0018] In a 41st aspect according to the aspect 39 or
40, the plastic film (201) is configured for defining around
the movable portion (7), particularly around the foldable

portion (7), a fluid-tight closure. In a 42nd aspect accord-
ing to anyone of the aspects from 39 to 41, the second
portion, fluid-tightly engaged with an internal surface of
the lateral wall (3) of the tray (1) not contacting said prod-
uct (P), forms a sealing band completely surrounding the
product and tightly insulating the product from the mov-
able portion (7), and particularly from the access (8) de-
fined by the movable portion (7). In a 43rd aspect accord-
ing to anyone of the aspects from 39 to 42, the plastic
film is tightly fixed to the most part, optionally at least
80%, of the internal surface of the lateral wall of the tray
not contacting the product (P) and also to the upper sur-
face of the flange of the tray. In a 44th aspect according
to anyone of the aspects from 39 to 43, the movable
portion (7) of the tray (1) is disposed in the first stable
position.
[0019] In a 45th aspect, it is provided a packaging proc-
ess comprising the following steps:

- providing a predetermined number of trays (1), each
of said trays being of a type according to anyone of
the aspects from 1 to 23, or being made according
to the process anyone of the aspects from 24 to 38,

- placing one or more products (P) to be packaged in
each of said trays (1),

- moving at least one tray (1) with the associated prod-
uct (P) into a packaging station (203),

- tightly closing the packaging station (203) in order
to define a fluid-tight chamber wherein said tray (1)
is housed, said tray (1) exhibiting at least one fold-
able portion (7) disposed in the second stable posi-
tion,

- removing at least part of the air inside the fluid-tight
chamber in order to define inside the same a pres-
sure less than the atmospheric pressure, the air
present in the tray (1) being removed through the
access (8) defined by the movable portion (7) in the
second stable position.

[0020] In a 46th aspect according to the preceding as-
pect, the process comprises at least one step of heat
coupling, in the packaging station (203), at least one por-
tion (204a) of a film (204) to said tray (1), optionally to at
least said flange of the tray, after the heat-coupling step,
the process provides to continuously remove the air
present between the tray (1) and portion (204a) of the
film, through the access (8).
[0021] In a 47th aspect according to the aspect 45 or
46, the process comprises at least the following steps:

- holding said film portion above the respective tray,
- heating said film portion held above the respective

tray,
- following or simultaneously with the step of removing

the air present between the tray (1) and the film por-
tion (204a) through the access (8), releasing said
film portion previously held above the respective tray
in order to arrange the film portion (204a) for tightly
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closing the product and for tightly enveloping the
movable portion (7) of the tray for defining at least
one package (200),

- moving the package (200) outside the packaging sta-
tion.

[0022] In a 48th aspect according to anyone of the as-
pects from 45 to 47, the process comprises a step of
handling the tray (1), outside or inside the packaging sta-
tion (203), during which, the movable portion (7) is moved
from the first to the second stable positions. In a 49th
aspect according to the preceding aspect, the handling
step comprises at least the following sub-steps:

- withdrawing a tray (1) and positioning it in the pack-
aging station (203),

- after positioning the tray (1) in the packaging station
(203), thrustingly acting, by a pusher (206), on an
angular portion (5) and/or on a curved portion (6) of
the tray, for displacing the movable portion (7) from
the first to the second stable positions,

and wherein the pusher (206) is placed inside the pack-
aging station (203) and particularly inside the fluid-tight
chamber, the pusher (206) comprising:

- at least one solid body configured for displacing the
movable portion from the first to the second stable
positions, and particularly making the cut (11) or
weakening line (12) of the tray (1), and/or

- at least one tubular body configured for displacing
the movable portion from the first to the second sta-
ble positions, and removing air from the containing
seat of the tray, particularly said pusher being further
configured for making the cut (11) or weakening line
(12) of the tray (1).

[0023] In a 50th aspect according to anyone of the as-
pects from 45 to 49, the process comprises the following
steps:

- unwinding a continuous film (204) from a reel (205),
- transversally cutting the continuous film, outside the

packaging station (203), for defining the portion
(204a) of the film (204) which exhibits a size sufficient
to cover at least the free edge (4) of the tray (1),

- moving film portion (204a) into the packaging station,
- engaging the portion (204a) inside the packaging

station (203) with an upper tool (207) of the station
itself,

- positioning the tray (1) and the associated product
(P) on a lower tool (208) inside the packaging station
(203),

- approaching to each other the upper tool supporting
said film portion and lower tool housing said tray, for
defining said fluid-tight chamber.

[0024] In a 51st aspect according to anyone of the as-

pects from 45 to 50, the process comprises the following
steps:

- unwinding a continuous film (204) from a reel (205),
- moving a film portion into the packaging station

(203),
- engaging a film portion inside the packaging station

(203) with an upper tool (207) of the station itself,
- positioning the tray (1) and the associated product

(P) on a lower tool (208) inside the packaging station
(203),

- cutting inside the packaging station, the film portion
(204a) for separating said portion from the continu-
ous film,

- after or before cutting the film portion, approaching
to each other the upper tool supporting the film por-
tion and lower tool housing the tray, for defining said
fluid-tight chamber.

[0025] In a 52nd aspect according to the aspect 50 or
51, the process comprises the following steps:

- after engaging the film portion with the upper tool
(207), heating said film portion (204a) ,

- after or during the step of heating the film portion
(204a), placing such film portion (204a) in contact
with at least one portion of the lateral wall (3) of the
tray (1) and optionally with the flange (15).

[0026] In a 53rd aspect according to the preceding as-
pect, wherein the step of contacting the film portion with
the lateral wall of the tray comprises the following sub-
steps:

- approaching the heated film portion to the tray (1)
so that the portion itself is at least partially in contact
with the free edge (4) of the tray (1),

- disengaging said film portion from the upper tool for
causing the film portion to engage the tray and cover
the product,

- simultaneously and/or after engaging the film portion
with the tray, removing by the access of the movable
portion, the air present between the tray and film
portion engaged with the tray itself.

[0027] In a 54th aspect, it is provided an apparatus
(500) for packaging a product disposed on a tray accord-
ing to anyone of the aspects from 1 to 23, the apparatus
(500) being optionally configured for performing the pack-
aging process according to the aspects from 45 to 53,
said apparatus (500) comprising:

- a frame,
- a conveyor (209) engaged with the frame and con-

figured for moving one or more trays (1) along a pre-
determined advancement direction (A),

- a supplying group (202) configured for supplying a
film,
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- a packaging station (203) configured for receiving
one or more of said trays (1) housing one or more
products (P), and at least one portion (204a) of said
film, said packaging station (203) comprising:

+ a lower tool (208) configured for receiving one
or more trays (1),
+ an upper tool (207) having a heater of the film
portion (204a), and at least one holding system
configured for holding the film portion (204a)
above one or more of said trays (1), and an air
suctioning system (213) configured for removing
air from the interior of the packaging station
(203) itself,

wherein the upper and lower tools are movable from each
other between at least one spaced condition, at which
the lower and upper tools enable to admit in the packag-
ing station (203), a film - or a portion of the film - and the
tray (1), and at least one closing approached condition,
at which the lower and upper tools define a fluid-tight
chamber,
said apparatus further comprising at least one pusher
(206), active on the tray, for moving at least one movable
portion (7), particularly the foldable portion (7), of the tray
(1) in the second stable position,
and wherein the packaging apparatus (500) further com-
prises a control unit (600) connected to the packaging
station (203) and configured for:

- commanding the pusher (206) for determining the
passage of the movable portion (7) to the second
stable position,

- commanding movement of the upper and lower tools
for approaching each other defining the closing ap-
proached condition,

- commanding to heat the upper tool for heating the
film portion (204a) engaged on the tool itself,

- commanding the suctioning system to remove at
least part the air present inside the fluid-tight cham-
ber, in order to define inside the same a pressure
less than the atmospheric pressure.

[0028] In a 55th aspect according to the preceding as-
pect, the pusher (206) comprises:

- at least one head portion configured for contacting
the movable portion (7) of the tray (1),

- at least one actuator connected to the head portion
and configured for moving the pusher between a re-
tracted position wherein the pusher head is spaced
from the tray (1), and an advanced position wherein
the head is at least partially in contact with the mov-
able portion (7) of the tray (1), the actuator is config-
ured for moving the head between the retracted po-
sition to the advanced one for enabling to move the
movable portion between the first and second stable
positions,

and wherein the control unit (600) is connected to the
conveyor (209) and the actuator of the pusher (206), said
control unit (600) being configured for:

- commanding the movement of the conveyor (209)
so that the trays (1) abutting on the same, are moved
at a predetermined speed along the advancement
direction (A),

- commanding the actuator of the pusher (206) for re-
ciprocally moving the head between the retracted
position and the advanced one,

- synchronizing the reciprocal movement of the push-
er between the retracted position and the advanced
one as a function of at least one of the following pa-
rameters:

+ the predetermined movement speed of the
trays (1), imparted by the conveyor (209) along
the advancement direction (A),
+ a predetermined film supplying speed,
+ the relative position between the lower tool and
the upper tool,
+ an active condition of the suctioning system
wherein the same enables to remove at least
part of the air present inside the fluid-tight cham-
ber of the packaging station,
+ an active condition of the upper tool wherein
the same heats the film portion (204a) engaged
on the tool itself.

[0029] In a 56th aspect according to the aspect 54 or
55, the pusher (206) is disposed at least in one among
the following operative positions:

- upstream the conveyor (209), the pusher (206) com-
prising a system for handling the trays, configured
for raising and positioning the trays on the conveyor
(209),

- at the conveyor (209), the pusher (206) is configured
for operating on the trays abutting and sliding on the
conveyor (209),

- inside the packaging station (203), the pusher (206)
is configured for operating on the trays (1) engaged
with the lower tool (208) of the packaging station
(203).

[0030] In a 57th aspect according to the aspect 55 or
56, the head portion of the pusher (206) comprises at
least one of:

- a solid body,
- a tubular body exhibiting a through seat connected

to the suctioning system of the packaging station
(203).

[0031] In a 58th aspect according to anyone of the as-
pects from 55 to 57, the pusher (206) is engaged inside
the packaging station (203), and wherein the control unit
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(600) is configured for:

- commanding the distanced condition of the packag-
ing station, wherein the lower and upper tools are
distanced from each other,

- optionally, commanding the retracted position of the
pusher,

- commanding the movement of the conveyor (209)
for enabling to insert at least one tray in the packag-
ing station (203),

- after inserting the tray (1) in the packaging station
(203), commanding the movement of the pusher
from the retracted position to the approached one
for enabling to move the movable portion (7) of the
tray (1) from the first to the second stable positions,

- commanding the movement of the upper and lower
tools towards each other for defining the closed ap-
proached condition,

- commanding the suctioning system to remove at
least part of the air present inside the fluid-tight
chamber for defining inside the same a pressure less
than the atmospheric one.

[0032] In a 59th aspect according to anyone of the as-
pects from 54 to 58, the upper tool (207) of the packaging
station comprises a holding system configured for stably
engaging the film portion (204a), and wherein the control
unit (600) is configured for:

- commanding the movement of the upper and lower
tools away from each other for defining the distanced
condition,

- commanding the insertion into the packaging station
(203) of at least one film portion,

- commanding the insertion into the packaging station
(203) of at least one tray,

- commanding the activation of the system holding the
upper tool configured for engaging at least one film
portion,

- commanding the movement of the upper and lower
tools towards each other for defining the closed ap-
proached condition,

- after defining the closed approached condition of the
packaging station (203), commanding the heating of
the upper tool for heating the film portion (204a) en-
gaged on the tool itself,

- commanding the suctioning system to remove at
least part of the air present inside the fluid-tight
chamber for defining inside the same a pressure less
than the atmospheric one,

- commanding the holding system to release the heat-
ed film portion (204a) above the respective tray in
order to arrange the film portion (204a) to tightly close
the product and to be tightly closed around the mov-
able portion (7) of the tray for defining at least one
package (200).

[0033] In a 60th aspect according to the preceding as-

pect, wherein the control unit (600) is further configured
for:

- after heating the film portion (204a), commanding to
approach the heated film portion (204a) to the tray
(1) so that the portion itself is at least partially in con-
tact with the free edge (4) of the tray (1),

- after approaching the film portion (204a) and tray to
each other , commanding the holding system of the
packaging station (203) to release said film portion
from the upper tool in order to cause the engagement
of the heated film portion to the tray and to cover the
product (P),

- synchronizing the activation of the suctioning system
so that the same can - simultaneously and/or after
engaging the film portion to the tray - remove by the
access (8) of the movable portion (7), the air present
between the tray (1) and film portion engaged with
the same tray.

BRIEF DESCRIPTION OF THE DRAWINGS

[0034] Embodiments and aspects of the invention will
be described in the following with reference to the draw-
ings wherein:

- Figure 1 is a perspective view of a tray according to
present invention;

- Figure 1A is a perspective view of an embodiment
variant of a tray according to the present invention;

- Figures from 2 to 4 are detailed perspective views
of different embodiments of the tray according to the
present invention;

- Figures from 5 to 7 are further views of a tray ac-
cording to the present invention, wherein the same
tray is illustrated in a predetermined operative con-
dition;

- Figures 8 and 9 are perspective views of a further
embodiment of the tray according to the present in-
vention;

- Figures 10 and 11 are schematic views of a further
embodiment variant of a tray according to the
present invention, wherein the same tray is respec-
tively placed in two different operative conditions;

- Figure 12 is a perspective view of a package accord-
ing to the present invention;

- Figure 13 is a detailed view of the package in Figure
9A,

- Figures 14 and 18 are schematic views of an appa-
ratus for forming a tray according to the present in-
vention;

- Figure 19 is an embodiment variant of an apparatus
for forming a tray according to the present invention;

- Figure 20 is a plan view of a semifinished product
for forming a tray according to the present invention;

- Figures 20A and 20B are schematic views of a fold-
ing area of the tray according to the present inven-
tion;
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- Figures 21 and 22 are schematic lateral views of a
packaging apparatus according to the present inven-
tion wherein a film is unwound from a reel and precut
as a sheet outside a packaging station of the appa-
ratus itself wherein the film sheet is heat sealed on
the tray;

- Figure 23 is a schematic lateral view of a further
packaging apparatus according to the present inven-
tion wherein a film is supplied - from a reel - to a
packaging station of the apparatus itself wherein the
film is heat sealed on the tray and cut as discrete
sheets;

- Figures from 24 to 28 are respective schematic lat-
eral views of a packaging station of the packaging
apparatus according to the present invention;

- Figures 29 and 30 are schematic lateral views of a
packaging station of the packaging apparatus ac-
cording to the present invention.

DEFINITIONS AND CONVENTIONS

[0035] Corresponding parts shown in the different fig-
ures are indicated with the same numeral references in
the present detailed description. The figures could illus-
trate the object of the invention by not-to-scale views;
therefore, parts and components illustrated in the figures
regarding the object of the invention, could refer only to
schematic representations. The term "product" means
an article or a composite of articles of any kind. For ex-
ample, the product can be of a food-type and at the solid,
liquid or gel state, in other words it can be in two or more
of the said aggregation states. For example, the product
can comprise meat, fish, cheese, treated meats, ready
and frozen meals of different types. The term "tray"
means a container comprising at least a substantially flat
base and at least a lateral wall emerging from the external
perimeter of the base; the tray defines a volume inside
which a product can be housed. Moreover, the tray can
comprise an upper edge portion radially emerging from
a free edge of the lateral wall opposite to the base: the
upper edge portion emerges from the lateral wall accord-
ing to a direction exiting from the volume of the tray itself.
The tray can have a base of a rectangular, diamond, cir-
cular or elliptical shape. The tray can be formed by a
dedicated manufacturing process or can be made in-line
to a packaging process.

Tray

[0036] The tray can be made at least partially of a paper
sheet material. The term "paper material" means paper
or paperboard; particularly, the sheet material useable
for making the tray can comprise a grammage comprised
between 50 and 600 g/m2, particularly comprised be-
tween 100 and 500 g/m2, still more particularly between
150 and 400 g/m2. The paper material of interest extends
between a first and second prevalent development sur-
faces. The sheet paper material used for making the tray

can, in an embodiment variant, be covered for at least
part of the first and/or second prevalent development sur-
faces by a coating of plastic material, for example a food-
grade film. In case the coating is disposed so that it covers
at least part of the first prevalent development surface,
the coating itself will define an internal surface of the tray.
On the contrary, in case the coating is disposed on the
second prevalent development surface, the coating itself
will define an external surface of the tray. Moreover, the
coating can be thermally treated so that it can act as an
element for engaging and fixing portions of the tray as
will be better described in the following. Moreover, the
coating can be used for defining a kind of water and/or
moisture barrier useful to avoid to weaken the tray and
to prevent a loss of structurality thereof with a following
uncontrolled deformation of the paper material forming
this latter component. The coating can be applied to the
paper material (as hereinbefore specified on the internal
and/or external sides of the tray) as the known "coating"
or lacquer having a thickness generally comprised be-
tween 20 and 400 mm, particularly between 30 and 200
mm, still more particularly between 30 and 80 mm. Ad-
vantageously, but in a non-limiting way, the coating can
comprise an extrusion-coating on one or both (internal
and/or external sides) of the paper material defining the
tray with thicknesses which can vary from 20 to 400 mm
for example, particularly from 30 to 200 mm, still more
particularly from 30 to 80 mm, of the coating material (in
other words of polythene). The coating plastic material
can be for example selected among the following mate-
rials: LDPE, HDPE, PP, PE, polyesters, PVdC. As an
alternative, the tray can be made at least partially of mo-
no-layer and multi-layer thermoplastic materials. Prefer-
ably, the tray is provided with gas barrier properties. This
term, as herein used, refers to a film or sheet of a material
having an oxygen transmission rate less than 200
cm3/m2-day-bar, less than 150 cm3/m2-day-bar, less
than 100 cm3/m2-day-bar, when measured according to
the standard ASTM D-3985 at 23°C and with a relative
humidity of 0%. Gas barrier materials adapted for mono-
layer thermoplastic containers are polyesters, polya-
mides and similar, for example.
[0037] Preferably, the tray is made of a multi-layer ma-
terial comprising at least one gas barrier layer and at
least one heat sealable layer for enabling to weld the
coating film to the tray surface. The gas barrier polymers
which can be used as gas barrier layer are PVDC, EVOH,
polyamides, polyesters and mixtures thereof. PVDC is
any vinylidene chloride copolymer wherein a main
amount of the copolymer comprises vinylidene chloride
and a minor amount of the copolymer comprises one or
more unsaturated monomers copolymerizable with it,
typically vinyl chloride and alkyl acrylates or methacr-
ylates (for example methylacrylates or methacrylates)
and mixture thereof with different proportions. Generally,
a barrier layer of PVDC will contain plasticizers and/or
stabilizers as it is known in the art. The term "EVOH", as
herein used, includes saponified or hydrolyzed ethyle-
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nevinylacetate copolymers and refers to ethylene/vinyl
alcohol copolymers having a content of ethylene co-mon-
omer preferably consisting in a percentage between
about 28 and about 48 moles %, more preferably be-
tween about 32 and about 44 moles % of ethylene and
still more preferably, and a saponification degree of at
least 85%, preferably of at least 90%. The term "polya-
mides" refers to omo- and co- or ter-polymers. This term
specifically includes aliphatic polyamides or co-polya-
mides, for example 6-polyamide, 11-polyamide, 12-
polyamide, 66-polyamide, 69-polyamide, 610-polya-
mide, 612-polyamide, 6/9 co-polyamide, 6/10 co-polya-
mide, 6/12 co-polyamide, 6/66 co-polyamide, 6/69 co-
polyamide, aromatic polyamides or co-polyamides and
partially aromatic, as 61-polyamide, 6I/6T polyamide,
MXD6 polyamide, MXD6/MXDI polyamide, and mixtures
thereof. The term "polyesters" refers to polymers ob-
tained by a polycondensation reaction of dicarboxylic ac-
ids with dihydroxylic alcohols. Suitable dicarboxylic acids
are for example, terephthalic acid, isophtalic acid, dicar-
boxylic 2,6-naphtalene acid, and similar. Suitable dihy-
droxylic alcohols are, for example, ethylene glycol, dieth-
ylene glycol, 1,4-butanediol, 1,4-cyclohexanedimethanol
and similar. Examples of useful polyesters include
terephthalate polyethylene and copolyesters obtained by
a reaction of one or more carboxylic acids with one or
more dihydroxylic alcohols. The thickness of the gas bar-
rier layer preferably will be determined for providing the
material of which the tray is made, with an oxygen trans-
mission rate at 23°C and with a relative humidity of 0%,
less than 50, preferably less than 10 cm3/m2.d.atm, when
measured according to the standard ASTM D-3985. Gen-
erally, the heat sealable layer will be selected among
polyolefins, such as ethylene omo- or co-polymers, pro-
pylene omo- or copolymers, ethylene/vinyl acetate co-
polymers, ionomers and omo- or co-polyesters, for ex-
ample PETG, a glycol-modified terephthalate polyethyl-
ene. The term "co-polymers" as herein used, means a
polymer obtained by two or more types of monomers and
includes ter-polymers. The ethylene omo-polymers in-
clude high density polyethylene (HDPE) and low density
polyethylene (LDPE). Ethylene copolymers include eth-
ylene/alpha-olefin copolymers and unsaturated ethyl-
ene/ester copolymers. The ethylene/alpha-olefin copol-
ymers generally include ethylene copolymers and one or
more comonomers selected from alpha-olefins having
3-20 carbon atoms, such as 1-butene, 1-pentene, 1-hex-
ene, 1-octene, 4-methyl-1-pentene and similar. The eth-
ylene/alpha-olefin copolymers have generally a density
in the range from about 0.86 to about 0.94 g/cm3. Gen-
erally, the term linear low density polyethylene (LLDPE)
includes a group of ethylene/alpha-olefin copolymers fall-
ing in the density range from about 0.915 to about 0.924
g/cm3, and particularly from about 0.915 to about 0.925
g/cm3. Sometimes, the linear polyethylene in the density
range from about 0.926 to about 0.94 g/cm3 is known as
linear medium density polyethylene (LMDPE). The eth-
ylene/alpha-olefin copolymers having a lower density are

known as very low density polyethylene (VLDPE) and
ultra low density polyethylene (ULDPE). The ethylene/al-
pha-olefin copolymers can be obtained by heterogene-
ous or homogeneous polymerization processes. Another
useful ethylene copolymer is an unsaturated ethyl-
ene/ester copolymer which is the ethylene copolymer
and one or more unsaturated ester monomers. Useful
unsaturated esters include vinyl esters of aliphatic car-
boxylic acids, wherein the esters have from 4 to 12 carbon
atoms, such as vinylacetate and alkyl esters of acrylic or
methacrylic acid, wherein the esters have from 4 to 12
carbon atoms. The ionomers are copolymers of an eth-
ylene and an unsaturated monocarboxylic acid having
the carboxylic acid neutralized by a metal ion, such as
zinc or, preferably, sodium. Useful propylene copolymers
include propylene/ethylene copolymers which are pro-
pylene and ethylene copolymers containing mainly pro-
pylene and propylene/ethylene/butene ter-polymers by
percentage weight, which are propylene, ethylene and
1-butene copolymers. Additional layers, such as adhe-
sive layers, for example for better adhering the gas barrier
layer to the adjacent layers, can be preferably present in
the material forming the tray and are selected based on
specific resins used for the gas barrier layer. In case of
a multi-layer structure, portion thereof can be formed as
a foam. For example, the multi-layer material used for
forming the tray can comprise (from the most outer layer
to the most inner layer contacting the food) one or more
structural layers, typically made of a material such as
foamed polystyrene, foamed polyester or foamed poly-
propylene, or paperboard, or a cast sheet for example of
polypropylene, polystyrene, poly(vinyl chloride), polyes-
ter, a gas barrier layer and a heat sealable layer. An eas-
ily-openable frangible layer can be placed adjacent the
heat sealable layer for making easier to open the final
package. Mixtures of polymers having a low cohesive
strength which can be used as a frangible layer are de-
scribed in document WO99/54398, for example. The
overall thickness of the tray will typically amount, in a
non-limiting way, to 5.00 mm, preferably is comprised
between 0.04 and 3.00 mm, and more preferably be-
tween 0.05 and 1.50 mm, still more preferably between
0.15 and 1.00 mm. The tray can be integrally made of
paper material (optionally the coating is of a plastic ma-
terial film) or can be integrally made of plastic material.
In a further embodiment variant, the tray is at least par-
tially made of paper material and at least partially of plas-
tic material; particularly, the tray is internally made of
plastic material and externally coated at least partially by
a paper material.

Skin or film

[0038] A film or skin is applied to the tray in order to
obtain a fluid-tight package housing the product. Since
the object consists of obtaining a vacuum package, the
film applied to the tray is typically a flexible multi-layer
material comprising at least one first external heat seal-
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able layer capable of being welded to the internal surface
of the tray, optionally a gas barrier layer and a second
heat-resistant external layer. The polymers used in said
multi-layer material should be easily formable since the
film must be stretched and softened by the contact with
the heating plate before being laid on the product and
tray. The film must be laid on the product in order to con-
form to the shape thereof and possibly to the internal
shape of the tray. The heat sealable external layer can
comprise any polymer capable to be welded to the inter-
nal surface of the tray. Polymers adapted to the heat
sealable layer can be ethylene omo- and co-polymers,
such as LDPE, ethylene/alpha-olefin copolymers, ethyl-
ene/acrylic acid copolymers, ethylene/methacrylic acid
copolymers or ethylene/vinylacetate copolymers, iono-
mers, co-polyesters, for example PETG. The preferred
materials for the heat sealable layer are LDPE, ethyl-
ene/alpha-olefin copolymers, for example LLDPE, iono-
mers, ethylene/vinylacetate copolymers and mixtures
thereof. As a function of the product to be packaged, the
film can comprise a gas barrier layer. The gas barrier
layer typically comprises oxygen barrier resins, such as
PVDC, EVOH, polyamides and mixtures of EVOH and
polyamides. Typically, the thickness of the gas barrier
layer is set for providing the film with an oxygen trans-
mission rate at 23°C and a relative humidity of 0%, less
than 100 cm3/m2.d.atm, preferably less than 50
cm3/m2.d.atm, when measured according to the stand-
ard ASTM D-3985. Routine polymers for the heat resist-
ant external layer are, for example, ethylene omo- or co-
polymers, ethylene/cyclic olefin copolymers, such as eth-
ylene/norborene copolymers, propylene omo- or co-pol-
ymers, ionomers, polyesters, polyamides. The film can
further comprise other layers such as adhesive layers,
bulk layers and similar for providing the thickness nec-
essary to the film and for improving the mechanical prop-
erties thereof, such as the puncture resistance, the abuse
resistance, the formability and similar. The film is ob-
tained by any adapted co-extrusion process, by an ex-
trusion head with a flat or circular opening, preferably by
co-extrusion or by heat blowing. The film to be used in a
"skin-pack" or "VSP" packaging process, known also as
vacuum process, is substantially non-oriented. Typically,
the film, or one or more of the layers thereof, is cross-
linked for improving, for example, the film strength and/or
heat resistance when this film is brought in contact with
the heating plate during the skin-pack vacuum packaging
process. The cross-linking can be obtained by using
chemical additives or subjecting the film layers to an en-
ergy radiation treatment, such as a high energy electron
beam treatment, for promoting the cross-linking among
the molecules of the irradiated material. Films adapted
for this application have a thickness in the range from 50
to 200 micrometers, from 70 to 150 micrometers. Films
adapted to be used as a film in a vacuum skin-pack pack-
aging process are for example commercially available
from Cryovac® with the trademarks TS201®, TH300®,
VST™0250, VST™0280.

DETAILED DESCRIPTION

Tray

[0039] 1 generally indicates a tray containing a product
P, for example a food-type product. The attached figures
illustrate a condition wherein the tray 1 contains just one
product P (see Figure 12, for example); however, it is not
excluded the possibility of housing a plurality of products
P in the tray.
[0040] As it is visible in the attached figures, the tray 1
comprises a base 2 of sheet material developing in a
plane between a prevalent development internal surface
and external surface, the distance thereof delimits the
thickness of the base 2. The attached figures illustrate,
in a non-limiting way, a base 2 having a polygonal shape,
particularly a square one. However, it is not excluded the
possibility of making a base 2 having a rectangular, dia-
mond, triangular, elliptical, circular, semicircular shape.
As it is visible from the attached figures, from the base 2
emerges a lateral wall 3 also made of sheet material,
developing between a prevalent development internal
surface and external surface, the distance thereof delim-
its the thickness of the wall 3. The lateral wall 3 extends
from the base 2 starting from an external perimetral edge
of this latter: the base 2 with the lateral wall 3 defines a
containing seat adapted to receive the product P. Partic-
ularly, the containing seat of the tray 1 is defined by the
internal surfaces of the base 2 and of the lateral wall 3.
The lateral wall 3 emerges along a direction transversal
to the plane of the base 2 for defining a convex containing
seat. More particularly, the lateral wall 3 is sloped with
respect to the base 2 plane in order to define an angle,
subtended between the internal surface of the base 2
and the internal surface of the lateral wall 3, comprised
between 60° and 89°, particularly comprised between
70° and 85°. However, it is not excluded the possibility
of making a lateral wall developing normal to the base 2
plane (this arrangement is not illustrated in the attached
figures). As hereinbefore described, the lateral wall 3 ex-
tends away from the base 2 starting from a perimetral
edge of this latter. The lateral wall 3 extends from the
base 2, in a non-limiting way, following the shape of this
latter. The attached figures illustrate a configuration of
the tray 1 wherein the lateral wall 3 defines, along a cross-
section transversal to the extension direction of the wall
3 itself, also a square shape according to the shape of
the external perimeter of the base 2. As it is visible in the
attached figures, the lateral wall 3 is delimited by a free
edge 4 opposite to the base 2 and defining an opening
of the tray 1. The edge 4 is an upper edge of the tray 1
delimiting the opening of the tray itself, through which the
product P - for example the food product - is inserted for
being positioned in the containing seat of the tray 1 and
then is covered during the packaging step. Advanta-
geously, the edge 4 of the lateral wall 3 exhibits a shape
according to the shape of the external perimeter of the
base 2. Actually, the attached figures illustrate an em-
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bodiment of the tray 1, wherein the external perimeter of
the base 2 and edge 4 of the lateral wall 3 exhibit both a
square shape; generally, the edge 4 of the lateral wall
has the same shape (equal in shape and optionally in
size) as the external perimeter of the base 2. More par-
ticularly and as it is visible in Figure 1 for example, the
lateral wall 3 comprises a plurality of angular portion 5,
each of them defines a corner of the polygonal shape of
the lateral wall. Particularly and as it is visible in the at-
tached figures, the angular portion 5 is defined by a first
and second sides of the lateral wall 3 immediately adja-
cent to each other, which intersect to define a corner of
the lateral wall 3. In a further embodiment of the tray 1
illustrated in Figure 1A, the tray 1 comprises one or more
curved portions 6; in the configuration wherein the lateral
wall 3 exhibits a circular or elliptical shape, the curved
portion 6 represents the overall lateral wall 3 of the tray
1. Figure 1A illustrates an embodiment of the lateral wall
3 wherein the same exhibits, along a cross-section, a
square shape having radiused corners: in such configu-
ration, the lateral wall 3 comprises four curved portions
6 represented by fillets (radiused portions) of the lateral
wall 3. In a preferred but non-limiting embodiment of the
invention, the tray 1 further comprises a flange 15 emerg-
ing transversally from the lateral wall 3, starting from the
edge 4, away from the containing seat. The flange 15
represents a perimetral extension of the edge 4 placed
at the opening of the tray 1. The flange 15 extends along
a closed outline around the opening of the tray 1 along
a plane transversal to a development surface of the lat-
eral wall 3; particularly, the flange 15 extends along a
development plane substantially parallel to the develop-
ment plane of the base 2. In a preferred,, but non-limiting
embodiment of the invention, the base 2 and lateral wall
3 are integrally made; as it will be better described in the
following, the base 2 and lateral wall 3 are obtained by
deforming a same sheet. Advantageously, also the
flange 15 - if present - is integrally made with the lateral
wall 3 and therefore with the base 2 of the tray 1: the
base 2, lateral wall 3 and flange 15 form a single solid
body.
[0041] The tray 1 can be completely made of a plastic
material and, as it will be better described in the following,
can be obtained by thermoforming. In a further embodi-
ment, the tray 1 is completely made of paper material
and, as it will be better described in the following, can be
obtained by die-cutting and then deep-drawing a flat
sheet. If the tray 1 is made of paper material, the products,
for example food products, at least on the first surface of
the tray (internal surface) are protected by a coating of
plastic material, for example a film, which covers at least
part of the first surface itself. Particularly, the coating of
plastic material completely covers the internal surface of
the tray 1. The object of the coating consists of defining
a barrier particularly a water and/or moisture barrier pre-
venting the weakening and loss of structurality with the
following deformation of the paper material forming the
tray 1. The coating plastic material can be selected for

example among the following materials: LDPE, HDPE,
PP, PE, polyesters, PVdC and can be placed on one (the
internal side of the tray) or on both the sides of the paper
material (the internal and external sides of the tray) with
values which can for example vary from 20 to 400 gr/m2

of the coating material, particularly between 30 and 200
gr/m2, still more particularly between 30 and 80 gr/m2.
As it will be further described in the following, the coating,
besides defining a protecting layer of the paper tray, can
act as an element engaging the folded walls obtained
during the step of deep-drawing the paper sheet; indeed
the plastic coating can be heated during the step of deep-
drawing the paper sheet and used for heat sealing the
lateral wall portions defining a surplus of material, which
therefore, at the end of the deep-drawing step, are over-
lapped on each other. Such process will be better de-
scribed in the following. As it is visible in Figures from 1
to 3, the lateral wall 3 comprises - at at least one angular
portion 5 and/or curved portion 6 - at least one cut 11
passing through the thickness of the lateral wall 3 or a
weakening line 12 for example definable by a portion of
the lateral wall, pressed into the thickness or partially cut.
The cut 11 or weakening line 12 develops along a plane
transversal to the development surface of the lateral wall
3. The attached figures illustrate an embodiment of the
tray 1, wherein the cut 11 or weakening line 12 develops
along a plane substantially parallel to the development
plane of the base 2. Specifically, the cut 11 or weakening
line 12 of the lateral wall 3 is interposed between the
edge 4 of the lateral wall 3 and the base 2; optionally,
the cut 11 or weakening line 12 is disposed at the midline
of the lateral wall 3. As hereinbefore described, the cut
11 or weakening line 12 is defined at the angular portion
5 and/or curved portion 6 of the lateral wall 3. If the cut
11 or weakening line 12 is defined on the angular portion,
the cut itself 11 (or also the weakening line 12) extends
for a predetermined length along both the sides (the first
and second sides) defining the angular portion 5. More
particularly, part of the cut 11 (or also of the weakening
line 12) extends for a determined length along a first side
to the corner of the angular portion 5 and for a determined
length along the second side to the corner of the angular
portion 5 itself. De facto, the cut 11 or weakening line 12
of the angular portion 5 is defined by two lengths - par-
ticularly rectilinear - developing on the first and second
sides of the lateral wall 3 and joining at the corner of an
angular portion 5 itself. In a preferred but non-limiting
embodiment of the invention, the pair of lengths defining
the cut 11 (or also the weakening line 12) exhibit the
same extension (same length). Figure 1A on the contrary
illustrates a tray 1 exhibiting curved portions 6; in such
configuration, the cut 11 (or also the weakening line 12)
extends at least partially for the extension of the joining
portion defined by the portion 6. Figure 1A illustrates a
preferred but non-limiting embodiment of the invention
wherein the cut 11 (or also the weakening line 12) ex-
tends along all the development of the joining portion
defining the portion 6. The cut comprises an opening
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crossing the lateral wall 3 of the tray obtainable by cutting
this latter. The weakening line can comprise a reduction
in thickness of the lateral wall or a pre-cut segment of
the lateral wall defined by a plurality of cuts aligned along
a predetermined path and alternated by uncut portions
of the lateral wall (see the outline of a pre-cut for example
in Figure 3). Each cut 11 (or also each weakening line
12) is configured for promoting, on the portions 5 and 6
of the lateral wall 3, the formation of a movable portion
7, particularly of a foldable portion 7, movable with re-
spect to the base 2; Figure 1 illustrates a preferred but
non-limiting configuration of the invention wherein the
tray 1 exhibits two movable portions 7 disposed at two
angular portion 5 opposite to each other with respect to
the base 2 of the tray 1.
[0042] However, it is not excluded the possibility of
making just one movable portion or three or more mov-
able portions 7, for example a movable portion 7 for each
angular portion 5. The movable portion 7 is configurable
between the following operative positions of stability:

- at least one first stable position wherein the movable
portion 7 is disposed in continuity with respect to the
lateral wall 3, and

- at least one second stable position wherein said
movable portion 7 protrudes from the lateral wall 3,
particularly inside the containing seat of the tray 1,
and defines an access 8 passing through the lateral
wall 3 itself.

[0043] The movable portion 7 is defined at at least one
non-flat surface of the lateral wall 3 of the tray 1: the lack
of planarity of the surface on which the portion 7 (defined
on the angular surface 5 and/or curved surface 6) is de-
fined, enables the portion 7 to fold with respect to the
lateral wall 3, and particularly to determine the stability
of the first and second positions of the portion 7 itself. De
facto, only after exerting a specific action on the movable
portion 7 - a stress directed transversal to the prevalent
development surface of the lateral wall 3 - it is possible
to determine the movement of the portion 7 from the first
to the second stable positions, and viceversa. Figures
from 5 to 9 illustrate a tray 1 wherein the movable portion
7 is disposed in the second stable position. As hereinbe-
fore described, in such position, the portion 7 emerges
from the angular portion 5 or curved portion 6 inside the
containing seat of the tray 1. The movable portion 7, in
the second stable position and together with the lateral
wall 3, defines an access 8 (see Figures from 5 to 9)
passing through the lateral wall 3 itself. The access 8 is
interposed between the base 2 and free edge 4 of the
lateral wall 3. More specifically, the access 8 is delimited
by at least one free edge 13 of the movable portion 7 and
by at least one intermediate edge 14 of the lateral wall
3: the intermediate edge 14 and edge 13 of the foldable
portion 13 are both defined by the cut 11 or weakening
line 12. The attached figures illustrate, in a non-limiting
way, a configuration of the movable portion 7 obtained

by making only one cut 11 or weakening line 12 on the
portion 5 or 6. In such condition, the portion 7 is obtainable
both above said cut 11 (in the same way above the weak-
ening line 12) so that the portion 7 is interposed between
said cut 11 and edge 4 of the lateral wall 3 (see Figures
8 and 9 for example) and below the cut 11 (in the same
way below the weakening line 12), so that the portion 7
is interposed between said cut 11 and base 2 of the tray
1 (see Figures from 5 to 7, for example). In a further
embodiment illustrated in Figure 10 and 11, the same
angular portion 5 or the same curved portion 6 is provided
with at least two cuts 11 (as an alternative, two weakening
lines 12 or a cut 11 and a weakening line 12) distanced
from each other along the development of the portion 5
or 6. In such configuration, the movable portion 7 is de-
fined between said pair of cuts 11 (see Figures 10 and
11). Figures 10 and 11 illustrate a tray 1 wherein the pair
of cuts 11 is defined on an angular portion 5; obviously,
it is not excluded the possibility of making a pair of cuts
11 or weakening lines 12 on one or more curved portions
6 (this condition is not illustrated in the attached figures).
In such configuration, in the second stable position, the
movable portion 7 (Figure 11) defines - cooperatively with
the lateral wall 3 - two accesses 8 passing through the
lateral wall 3 of the tray 1. Figure 11 specifically illustrates
the portion 7 disposed in the second stable position
wherein the portion itself emerges from the angular por-
tion 5 along a sense entering the containing seat of the
tray 1; in such position, the movable portion 7 defines -
cooperatively with the lateral wall 3 - an upper access
and lower access passing through the wall 3 itself. On
the contrary, Figure 10 illustrates the movable portion 7
placed in the first stable position wherein the portion 7
substantially does not protrude from the lateral wall 3; in
such configuration, the portion 7 extends in continuity
with the angular portion 5: in the first stable position of
the portion 7 itself the same does not define any type of
access (the lateral wall is substantially closed). Still in
other words, in the first position of the movable portion
7, the access 8 or accesses 8 are closed by the movable
portion 7 itself. More particularly, the movable portion 7
comprises at least one tab 9 engaged with the lateral wall
3 by a hinge-type constrain. Still more particularly, the
movable portion 7 is engaged with the lateral wall by at
least one folding line 10 extending transversally to the
development of the cut 11 or weakening line 12. Partic-
ularly, the folding line 10 extends along the lateral wall 3
transversally to the development plane of the base 2.
The tab 9 is configured for rotatively moving with respect
to the lateral wall 3 about the folding line 10. Advanta-
geously, the movable portion 7 is integrally made with
the lateral wall 3 of the tray 1; the folding line 10 can, for
example, comprise a creasing line or pressed portion of
the lateral wall 3, adapted to guide the rotation of the tab
9 about the line 10 itself and therefore to move the mov-
able portion 7 from the first to the second stable position,
and viceversa. In the configuration wherein the movable
portion 7 is defined at an angular portion 5, the portion 7
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itself defines a foldable portion 7 comprising a first tab
9a connected to the first side of the angular portion 5 by
a first folding line 10a; in such configuration, the foldable
portion 7 further comprises a second tab 9b connected
to the second side of the angular portion 5 itself by a
second folding line 10b. The first and second tabs 9a, 9b
are connected to each other by an intermediate folding
line 10c (see Figures from 5 to 11, for example). Still
more particularly, the foldable portion 7, in the second
stable position, exhibits, along a cross-section, a sub-
stantially "L" or "V" shape, the concavity thereof faces
away from the containing seat of the tray 1 (see Figure
6, for example). The foldable portion 7, in the first stable
position, has, along a cross-section, a substantially "L"
or "V" shape, the concavity thereof faces the containing
seat of the tray 1 (see Figure 1, for example). As here-
inbefore described, the foldable portion 7 is obtainable
by a single cut 11 or weakening line 12. In such config-
uration, the foldable portion 7 extends from said cut 11
or weakening line 12 to an intersection point of the folding
lines of the portion itself. In fact, by observing the em-
bodiment in Figure 6, we can note that the foldable portion
7 is movable about the folding lines 10a and 10b, which
intersect at a point 10d of the corner of the angular portion
5: the foldable portion 7 has a cross-section increasing
from such point 10d to its free edge 13. Viceversa, when
the portion 7 is defined between two cuts 11 or weakening
lines 12, the portion 7 itself exhibits a cross-section sub-
stantially constant along the development of the angular
portion 5 or 6 (see Figures 10 and 11, for example). On
the contrary, Figure 1A illustrates a configuration of the
movable portion 7 defined at the curved portion 6; in such
configuration, the portion 7 comprises a single tab 9 mov-
able about a single folding line 10 having a substantially
"U" shape.

Process of making a tray

[0044] Moreover, it is an object of the present invention
a process of making a tray 1 according to what has been
hereinbefore described or according to one or more of
the attached claims.
[0045] The process comprises a step of providing a
sheet 303 having a flat shape. The step of providing the
sheet 303 comprises a step of unwinding a film from a
supplying station 302, for example a reel 302a, and mov-
ing the same along an advancement direction A. In a first
embodiment, the process is configured for making a tray
1 of plastic material from a film of plastic material. With
respect to the first embodiment of the process, the same
comprises providing a plastic sheet with a flat configura-
tion. The sheet is advanced along the advancement di-
rection to a following forming station 304 in which the
sheet is deformed by thermoforming, so that the sheet
itself defines at least a tray-shaped element comprising
the base 2 and lateral wall 3 of the tray 1. The attached
figures illustrate, in a non-limiting way, a preferred but
non-limiting embodiment of the invention, wherein the

deforming (thermoforming) step acts on a continuous
sheet 303: the sheet 303 therefore defines a precursor
body 400 on which the tray-shaped elements having the
base 2 and lateral wall 3 of the tray 1 are defined. How-
ever, it is not excluded the possibility of precutting the
film for defining single portions deformable one by one
and respectively configured for defining single trays. After
the deforming step, the process provides making - at the
angular portion 5 and/or curved portion 6 of the tray 1 -
a cut 11 or weakening line 12 developing along a plane
transversal to the development surface of the lateral wall
3. In a preferred embodiment of the invention, the cut 11
or weakening line 12 made on the tray - particularly on
the lateral wall 3 of the tray-shaped elements - develops
along a plane substantially parallel to a development
plane of the base 2 of the tray 1: the cut 11 or weakening
line are configured for defining the movable portion 7,
particularly the foldable portion 7, of the tray 1. Figures
from 15 to 18 schematically show a step of making said
cut or weakening line by engraving the lateral wall 3 by
one or more knives 310. As the precursor body advances,
one or more knives move transversally to the direction A
for contacting and engraving one or more angular 5 or
curved portions 6 of the tray-shaped elements. As here-
inbefore described, the cut 11 or weakening line 12 is
adapted to promote the formation of the movable portion
7 on the tray 1. Figures from 15 to 18 illustrate an em-
bodiment of the process wherein the step of making the
cut or weakening line is performed, in a non-limiting way,
immediately after the thermoforming step. After the step
of engraving the cut or weakening line, the process pro-
vides, in a non-limiting way, to house one or more prod-
ucts inside the containing seat of the tray-shaped ele-
ments 1. Obviously, it is not excluded the possibility of
inserting the products P before making the cut 11 or
weakening line. If the thermoforming step is performed
on a continuous plastic material film, the process, after
positioning the products in the tray-shaped elements,
provides to cut transversally to the precursor body 400
in order to obtain the single trays 1. In a second embod-
iment, the process is configured for making a tray 1 of,
or comprising, a paper material from a sheet 303 of paper
material. The same process can comprise a step of pro-
viding a plastic film on at least one development surface
of the flat sheet 303; the process can comprise providing
said film both on the first development surface and on
the second surface opposite to the first one so that the
sheet 303 of paper material is coated by a plastic material
on both sides. For example, the plastic material can be
engaged with the sheet 303 of paper material by a lam-
inating (calandering) process. Moreover, the process
provides to unwind the paper material, for example, from
a reel 302a, for arranging the sheet 303 itself in a flat
configuration. The step of laminating (calandering) the
plastic film on the paper material sheet can be performed
before a step of providing 302a so that the sheet 303
going out from said reel is already coated. In an embod-
iment variant, the step of calandering the plastic film on
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the paper material sheet can be performed in line with
the process for making the tray downstream (particularly
immediately after) the step of unwinding the sheet 303.
[0046] The sheet is advanced along an advancement
direction A and then is cut for defining a flat semifinished
product 101. The cutting step can be executed by means
of a die-cutter 311. As it is visible in Figure 20, for exam-
ple, the semifinished product obtained by the cutting (die-
cutting) step comprises at least one central element 102
and at least one perimetral element 103 disposed around
the central element 102. More particularly and as it is
visible in Figure 20 for example, the central element 102
has a polygonal shape; the perimetral element 103 in-
stead has:

- a lateral portion 103a emerging from each perimetral
side of the central element 102; each lateral portion
103a emerges away from the central element 102
and is distanced by the further lateral portions 103a,

- a plurality of connecting portions 103b emerging
away from the central element 102 and connecting
two lateral portions 103a disposed consecutively
around said central element 102.

[0047] Each connecting portion 103b exhibits a sub-
stantially triangular shape. One side of the connecting
portion is integrally joined, advantageously by a folding
line, to a lateral portion 103a having a rectangular shape
for example. Another side of the connecting portion 103b
itself is integrally joined to a respective lateral portion
103a having for example a rectangular shape (see Figure
20, for example).
[0048] Simultaneously with the cutting step adapted to
define the external perimeter of the semifinished product
101, the process provides a step of working the semifin-
ished product 101 in which at least one cut 107 and/or
at least one weakening line 108 on the perimetral element
103 are performed: the cut 107 and/or weakening line
108 of the semifinished product 101 are respectively con-
figured for defining the cut 11 and/or weakening line 12
of the tray 1. More particularly, and as it is visible in Figure
20 for example, the cut 107 or weakening line 108 of the
semifinished product 101 is formed on at least one con-
necting portion 103b of the perimetral element 103; each
cut 107 or weakening line 108 is formed on at least one
connecting portion 103b and in continuity with the lateral
portion 103a immediately after said connecting portion
103b.
[0049] In a preferred and non-limiting embodiment of
the invention, during the step of working the semifinished
product 101, a cut 107 or weakening line 108 extending
along a rectilinear direction is formed; two creasing lines
109 obtainable by pressing the semifinished product 101
extend from terminal points of the cut 107 or weakening
line 108, which define cooperatively with the respective
cut or weakening line a closed outline having a triangular
shape; the pair of creasing lines 109 are configured for
defining at least part of the folding line 10 of the tray 1

about which the portion 7 is movable - for example by
rotation. Advantageously, each cut 107 or weakening line
108 comprises two respective creasing lines 109 defining
with said cut 107 or line 108 a closed outline having a
triangular shape. After making the semifinished product
101, the same is deformed in a deforming station 304;
the step of deforming the paper semifinished product 101
advantageously comprises a step of deep-drawing. The
deforming step comprises deforming the semifinished
product 101 for folding the perimetral element 103 with
respect to the central element 102 for defining a plurality
of folding areas 104. Each folding area 104 comprises a
first and second overlapping zones 105, 106. The first
overlapping zone 105 comprises at least one first and
one second portions 105a, 105b of a first surface of the
semifinished product 101, facing and in contact with each
other; the second overlapping zone 106 comprises at
least one first and one second portions 106a, 106b of a
second surface of the semifinished product, facing and
in contact with each other (see Figures 20A and 20B, for
example). The deforming step defines the lateral wall 3
of the tray 1, in which each folding area 104 defines the
angular portion 5 or curved portion 6 of the lateral wall
3. More particularly, the connecting portion 103b of the
semifinished product after the deforming step, defines at
least part of the folding line 104 (see Figures 20A and
20B, for example). As hereinbefore described, the first
surface of the paper sheet can be coated by a film or skin
of plastic material. In such configuration, after the step
of deforming the semifinished product 101, the film or
skin coats completely the containing seat of the tray. In
a further embodiment variant of the invention, the proc-
ess comprising engaging the film or skin of plastic mate-
rial (for example by a process of laminating the paper
sheet with the plastic film) on the first and second sur-
faces of the paper sheet so that the opposite surfaces of
the semifinished product 101 are completely coated by
said film. In such configuration, during the step of de-
forming (deep-drawing) the semifinished product 101,
the process can comprise heating the deforming semi-
finished product 101 so that said film or skin can stably
constrain to each other: the first and second portions
105a, 105b of the first surface of the semifinished prod-
uct, and the first and second portions 106a, 106b of the
second surface of the semifinished product. The film or
skin of plastic material is substantially configured for sta-
bly holding the tray in the deformed three-dimensional
configuration thereof. Moreover, it is not excluded the
possibility of providing a semifinished product 101 of pa-
per material without the plastic coating; in such configu-
ration, the process can comprise - after the step of form-
ing the semifinished product 101 - a step of applying a
predetermined amount of glue on at least one part of the
lateral portion 103a and/or on a part of the connecting
portion 103b. After applying the predetermined amount
of glue, the semifinished product is deformed (deep-
drawn) so that the glue can stably constrain to each other
the surfaces of the folding area 104 (see Figures 20A
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and 20B). It is possible to prepare the sheet 303 of paper
material coated on one or both the sides with a film of
plastic material using also processes alternative to the
above described calandering process. For example, the
plastic material film or films can be heat applied by a
vacuum technique by introducing the paper material
sheet and films into a suitable environment configured
so that between each plastic film and paper material a
vacuum state is generated for enabling to adhere the
plastic film or films to the paper material and therefore to
form a multi-layer comprising the paper material and the
coating or coatings of plastic material. Moreover, it is not
excluded the possibility of making a tray of paper material
without a coating: with such configuration, the tray is only
made of paper material.

Apparatuses for making the tray

[0050] In addition, it is an object of the present invention
an apparatus 300 for making the tray 1 according to one
or more of the attached claims. As it is visible in Figures
14 and 19 for example, the apparatus 300 comprises a
fixed frame 301 configured for enabling to abut the ap-
paratus 300 on the ground and for engaging the different
components of the same which will be fully described in
the following. De facto, the fixed tray 301 stably support
all the components of the apparatus 300 and enables to
define a predetermined advancement path A of the tray
1 and of the associated products P contained in it. The
apparatus 300 comprises at least one station 302 sup-
plying at least one base film or sheet 303; the sheet or
film 303 exhibits one first and one second prevalent de-
velopment surfaces defining the length and width of the
film and delimiting the thickness of the same. The at-
tached figures illustrate a non-limiting embodiment of the
invention wherein the supplying station 302 comprises a
reel 302a of said sheet 303; the reel 302a is configured
for unwinding in length the base sheet 303 along the ad-
vancement direction A (see Figures 14 and 19). The ap-
paratus 300 comprises a forming station 304 supported
by the fixed frame 301 and placed downstream the sup-
plying station 302 with respect to the advancement di-
rection A: the sheet 303 from the station 302 enters the
forming station 304. The forming station 304 is configured
for receiving the base film or sheet 303 from the supplying
station 302, and for forming by it the tray or precursor
body 400 with tray-shaped elements (elements compris-
ing at least the base 2 and lateral wall 3 of the tray 1).
Figure 14 illustrates in a non-limiting way a shape em-
bodying the station 304 configured for defining, at each
forming cycle, a plurality of tray-shaped elements (a
number of elements comprised between 2 and 8, for ex-
ample). However, it is not excluded the possibility of using
the forming station 304 configured for defining, at each
forming cycle, a single tray-shaped element 1. The form-
ing station 304 is substantially formed by at least one
upper portion 305 and at least one lower portion 306 cou-
pled and movable with respect to each other between an

open position (Figure 19) and a closed position (Figure
14). In the open position, the upper portion 305 and lower
portion 306 are spaced from each other and enable a
longitudinal segment of the base film 303 to enter the
forming station 304; in the closed position of the forming
station 304, the upper portion 305 and lower portion 306
are adjacent to each other in order to stop the longitudinal
segment of the base film 303 with respect to the forming
station and for forming in such longitudinal segment the
tray-shaped element 1 (at least the base 2 and lateral
wall 3 of the element defining then the single tray 1 are
defined in such station). As it is visible in Figures 14 and
19, the forming station 304 comprises an activation sys-
tem 307 configured for placing the lower and upper por-
tions in the open and closed position. In a non-limiting
way, the activation system 307 can comprise an actuator,
for example a hydraulic or pneumatic actuator, config-
ured for engaging both portions 305, 306 and moving
them towards and away from each other for respectively
defining the closed and open positions. The attached fig-
ures illustrate, in a non-limiting way, a configuration
wherein the activation system 307 comprises two inde-
pendent actuators respectively acting on the lower por-
tions 306 and upper portion 305; in such configuration,
the independent actuators are engaged, on one side, with
the frame 301, while, on the other side, with the respec-
tive portion 305, 306. Each portion 305, 306 is therefore
movable with respect to a fixed frame 301 in order to
promote the access of the longitudinal segment of the
base film or sheet 301 into the forming station 304. As it
is still visible in Figures 14 and 19, the apparatus 303
further comprises a station 308 supplying the products
P, preferably engaged (supported) with the fixed frame
301, placed downstream the forming station 304 with re-
spect to the advancement direction A of the base film or
sheet 303. De facto, the supplying station 308 is config-
ured for inserting one or more products P in the tray-
shaped precursor body 400 or directly in the tray 1. As
an alternative, loading the products P can be manual
without any supplying station. As it is visible in Figures
14 and 19, the apparatus 300 can further comprise at
least one cutting unit 309 supported by the frame 301
and disposed downstream the station 308 supplying the
products, with respect to the advancement direction A;
the cutting unit 309 is configured for transversally and/or
longitudinally separating (cutting) the precursor body 400
for defining single trays 1 or distinct units of the tray-
shaped elements. As hereinbefore described, the tray 1
can be made of plastic material and/or paper material.
Figure 14 schematically illustrates a first embodiment of
the apparatus 300 for thermoforming trays of plastic ma-
terial. In such first embodiment, the sheet 303 from the
reel 302 is a film completely made of plastic material. In
such configuration, the forming station 304 can comprise,
for example, a vacuum forming mould wherein the lower
portion 306 comprises one or more cavities 306a repro-
ducing the shape of the tray 1. The upper portion 305 of
the forming station 304 is configured for cooperating with
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the lower portion 306 for defining a tightly closed mould;
in this case, the tray shape is defined only on the lower
portion 306. Still referring to the first embodiment of the
apparatus 300, the forming station 304 can operate with
a vacuum-moulding system wherein the lower portion
306 comprises one or more channels configured for es-
tablishing a fluid communication with the forming cavities
306a by one or more vacuum pumps; operating the pump
enables to adhere the base film 303 to the cavities 306
and then forming said precursor body with one or more
tray-shaped elements. Using the same mould configura-
tion (the lower portion 306 exhibits one or more cavities
while the upper portion 305 defines only a closure ele-
ment), makes possible providing the upper portion 305
with a thrust pump enabling to adhere the base film 303
to the shape of the lower portion 306 (this configuration
is not illustrated in the attached figures). In a further em-
bodiment variant of the forming station 304, the same
can comprise a die-punch mould; in this case, the die is
provided with one or more cavities 306 adapted to receive
an external surface of the precursor body while the punch
exhibits one or more projections countershaped to the
cavities 306 of the die, adapted to thrust and deform the
base film 303 inside the die in order to shape the precur-
sor body 400 with one or more tray-shaped elements (the
number of shaped elements depends on the number of
cavities and projections of the mould). As a further alter-
native, the forming station 304 can combine types of
mould as hereinbefore described; particularly, the form-
ing station 304 can comprise a die-punch mould com-
prising also a pump for vacuum-forming and/or a thrust
pump.
[0051] Still referring to the first embodiment of the ap-
paratus 300, the same can comprise an engraving station
310 configured for defining on a portion of the lateral wall
3 of the one or more tray-shaped elements, a cut 11
and/or a weakening line 12 for defining said trays. De
facto, the engraving station 310 can be placed upstream
the cutting station 309 as illustrated in Figures 14-16 so
that the station 310 acts on the precursor body; Figures
14-16 illustrate a non-limiting embodiment of the appa-
ratus 300 wherein the engraving station 310 is placed
downstream the forming station 304 with reference to the
advancement direction A of the precursor body 400. As
it is visible in Figures 15-18 for example, the engraving
station 310 comprises one or more knives configured for
moving transversally to the advancement direction of the
precursor body 400, and for engraving (cutting) the lateral
wall 3 of the tray-shaped elements in order to define the
cut 11 or weakening line 12 of the tray 1. Figures 15 and
16 illustrate a non-limiting embodiment of the engraving
station 310, comprising a pair of knives configured for
acting on one side of the precursor body 400 and partic-
ularly simultaneously, on two immediately consecutive
tray-shaped elements. Figures 17 and 18 illustrate an
embodiment variant wherein the engraving station com-
prises two pairs of knives placed on respective opposite
sides of the precursor body. Each pair of knives is con-

figured for acting on one side of the precursor body 400,
and particularly simultaneously on two immediately con-
secutive tray-shaped elements. However, it is not exclud-
ed the possibility of providing an engraving station placed
downstream the cutting station and configured for form-
ing the cut 11 or weakening line 12 on the single tray-
shaped elements. On the contrary, Figure 19 schemati-
cally illustrates a second embodiment of the apparatus
300 for making trays 1 of paper material. In such second
embodiment, the sheet 303 from the reel 302a is a sheet
completely made of paper material. The apparatus, in
the second embodiment thereof, comprises immediately
downstream the supplying station 302, a die-cutter con-
figured for cutting the sheet for defining the semifinished
product 101 (see Figure 20, for example). The die-cutter
311, besides enabling to perimetrally cut the sheet 303,
is further configured for forming on the perimetral element
103 of the semifinished product 101, at least one cut 107
and/or at least one weakening line 108 adapted to re-
spectively define the cut 11 and weakening line 12 of the
tray 1. Immediately downstream the die-cutter 311, the
apparatus 300 - in the second embodiment thereof - com-
prises the forming station 304. In such configuration, the
forming station 304 advantageously comprises a die-
punch mould; in this case, the die is provided with one
or more cavities 306 adapted to receive an external sur-
face of the semifinished product 101, while the punch
exhibits one or more projections countershaped to the
cavities 306 of the die, adapted to thrust and deform the
semifinished product 101 inside the die in order to define
the tray (the number of obtainable trays depends on the
number of cavities and projections of the mould). Down-
stream the forming station 304, the apparatus 300 - in
the second embodiment thereof - can comprise the prod-
uct supplying station 308 (for example placed in-line),
which is configured for housing one or more products
inside the tray 1.

Package

[0052] Moreover, it is an object of the present invention
a package 200 comprising a tray 1 according to anyone
of the attached claims. The package 200 comprises at
least one product P housed in the containing seat of the
tray 1 and particularly abutting on the base 2. Figure 12
illustrates a package 200 comprising a single product P
housed in the tray 1; obviously, the possibility of making
a package comprising a plurality of products, for example
of a food-type, is not excluded. In addition, the package
200 comprises a film or skin 201 of plastic material en-
gaged to the tray 1 for defining, cooperatively with this
latter, a closed volume inside which the product P is re-
ceived. More particularly, the film 201 comprises at least
one first portion contacting the product P, and at least
one second portion fluid-tightly engaged to an internal
surface of the lateral wall 3 of the tray 1 not contacting
the product: the film 201, cooperatively with the tray 1,
defines a fluid-tight closed volume inside which the prod-
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uct P is housed. In practice, the film intimately adheres
substantially to the most part of the exposed surface of
the product and is heat sealed at least to a part of the
surface of the tray not contacting the product, in order to
form a vacuum package of the "vacuum skin" type. Still
more particularly, the film 201 of the package 200 coats
the internal surface of the lateral wall 3 of the tray 1 from
the free edge 4 to a predetermined distance of said edge
4 greater than the maximum distance between the mov-
able portion 7 and free edge 4. The film 201 defines,
cooperatively with the tray wall, a closed outline portion
extending all around the product P: such closed outline
portion is disposed between the movable portion 7 and
base 2 of tray 1. In a preferred embodiment, the film 201
is configured for defining around the movable portion 7,
particularly around the movable portion 7, a fluid-tight
closure: in other words, the film 201 fluid-tightly closes
the product on the tray by fluid-tightly sealing the area of
the movable portion 7. Figures 12 and 13 illustrate the
tray 1 with a movable portion 7 disposed in the first stable
position wherein the portion itself does not define any
access 8 passing through the lateral wall 3; the film 201
is stably welded to the lateral wall 3 of the tray and to the
movable portion 7 placed in the first stable position.

Packaging apparatus

[0053] In addition, it is an object of the present invention
an apparatus 500 for packaging products P housed in-
side a tray 1 according to one or more of the attached
claims. The apparatus 500 comprises a packaging sta-
tion 8 configured for receiving the tray 1 or, as an alter-
native, the precursor body 400. The attached figures il-
lustrate an embodiment wherein the packaging appara-
tus 500 is separated and distinct from the apparatus 300
dedicated to make the tray 1. In such configuration, it is
provided a moving system 210 for one of the two appa-
ratuses, adapted to withdraw the trays 1 (alternately the
single tray-shaped elements) and place them on a con-
veying member 209, for example a conveyor belt 209, of
the packaging apparatus 500 (see Figure 21). However,
it is not excluded the possibility to integrate an apparatus
300 for making the tray with the packaging apparatus
500 in order to obtain a single apparatus configured for
making trays and directly packaging the products: in this
way, the trays and associated products would be contin-
uously or step-by-step moved along a same manufactur-
ing line. The packaging station 203 is configured for re-
ceiving, besides the tray 1 with the associated product,
at least one portion 204a of a closing film 204, for example
from a source, such as a reel 205, of said closing film.
The packaging station 203 is configured for fixing the
portion 204a of the closing film to the tray 1 for obtaining
the package 200. The packaging station 203 is substan-
tially dedicated to stably fix the portion 204a of the film
204 - both as a continuous film and discrete sheets sep-
arated from each other - to the tray 1. Actually Figures
21 and 22 illustrate an embodiment of the apparatus 500

comprising a cutting station 211 placed outside the pack-
aging station 203 and which is adapted to cut the film
204 for defining said discrete portions 204a. In such con-
figuration, the apparatus 500 is provided with at least one
system 212 transporting the film portion 204a: the trans-
porting system 212 is configured for receiving and stably
constraining the portion 201 and then for taking said por-
tion inside the packaging station 203, above a respective
tray. On the contrary, Figure 23 illustrates an apparatus
500 configured for enabling to insert a continuous film
inside the packaging station 203: under such condition,
the packaging station 203 is provided - in a known way
- with a cutting tool configured for cutting, inside the sta-
tion 203, the film for defining the portion 204a to be con-
strained to the tray 1 (this configuration is not illustrated
in the attached figures). The packaging station 203 com-
prises a lower tool 208 defining a predetermined number
of seats, each destined to receive at least one tray 1 (as
an alternative, a tray-shaped element). The packaging
station 203 comprises also an upper tool 207 facing the
lower tool 208 and configured for cooperating with this
latter in order to define a fluid-tight chamber. The upper
tool 207 preferably comprises a welding structure 215
adapted to act on the portion 204a of film 204, overlapped
on the flange 15 of the tray 1. According to the embodi-
ments, the welding structure 215 can comprise a single
heating body suitably temperature controlled or a heating
element comprising one or more welding bars, operating
perimetrally to an insert. In any case, the single heating
body, in other words the welding bars and the associated
insert, are activated and moved with respect to the lower
tool 208 so that, when the packaging station 203 is in a
closed condition, the heating surface of the welding struc-
ture 215 acts on the portion 204a of film 204, overlapped
on the flange 15 of the tray 1, for heat sealing the portion
204a to the flange 15, and on the central part of the film
for imparting to this latter the desired deformability re-
quired to conform the film to the product and adhere it to
the internal surface of the tray lateral wall without a flange
and therefore the tight closure could only rely on heat
sealing the film portion 214 to the internal surface of the
lateral wall not contacting the product. Once the film is
tightly heat sealed to the tray, and possibly to the flange
of this latter, such film implements a fluid-tight closure
tightly insulating the product from the outside, by tightly
closing the product on the tray and by fluid-tightly sealing
the area of interest of the movable portion 7, defining in
this way said film 201 of the package 200. More partic-
ularly, the insert of the heating structure, in other words
the single heating body, suitably temperature controlled,
exhibits a respective central surface operatively config-
ured for being placed above the portion 204a of film 204
and for imparting to this latter a determined thermal level
(heating of the portion 204a of film 204). Advantageously,
the welding structure is configured for acting as a body
holding the portion 204a (for example when the portions
204a are supplied to the packaging station 203 as pre-
cut discrete films) and in this case, is provided with grip-
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ping means comprising for example a plurality of holes
facing the lower surface of the insert or of the single heat-
ing body (see Figures from 24 to 30, for example), and
connected to a suctioning system 216 for example man-
aged by a control unit 600 which will be fully described
in the following. The suctioning system is configured for
holding the portion 204a by suctioning air from the holes
of the insert or of the single heating body.
[0054] By the cooperation between the lower tool 208
and upper tool 207, the portion 204a of film 204 is held
exactly above the respective tray for therefore enabling
to heat couple each portion 204a to the associated tray
1. As illustrated in Figures from 24 to 30, the packaging
station 203 is connected to a suctioning group 213 ca-
pable of providing a partial vacuum condition in the fluid-
tight chamber. Still more particularly, the upper tool 207
and lower tool 208 are movable with respect to each other
between an open condition and closed condition. In the
open condition of the packaging station 203, the upper
tool 207 and lower tool 208 are spaced from each other
and enable to position one or more trays 1 in the seats
of the lower tool and to position said portion 204a of the
closing film above one or more associated trays 1 (this
condition is illustrated in Figure 24). In the closed condi-
tion of the packaging station 203, the upper tool 207 and
lower tool 208 are juxtaposed to each other in order to
stop or stably position the one or more trays 1 with respect
to the packaging station 203 and to fix the film closing
portion 204a to the one or more associated trays 1 for
defining the film 201 of the package 200. As it is visible
in Figures 24-30, for example, the packaging station 203
comprises an activation system 214 configured for dis-
posing the upper and lower tools in the open and closed
conditions. In a non-limiting way, the activation system
can comprise an actuator, for example a hydraulic or
pneumatic actuator, configured for engaging both the
tools and moving them towards and away from each other
for defining respectively the closed and open conditions.
The attached figures illustrate, in a non-limiting way, a
configuration wherein the activation system comprises
two actuators acting on the lower tool 208 and a pair of
elastic elements active on the upper tool 207. As here-
inbefore briefly described, the apparatus 500 can com-
prise a control unit 600; such unit is advantageously con-
nected to the member 209 transporting the trays, to the
reel 205 for unwinding the closing film 204, to the cutting
station 211 of the film 204 and to the packaging station
203. Particularly, the control unit 600 is configured for
synchronizing the movement of the trays 1 on the con-
veying element 209 with the unwinding operating of the
reel 205 and with the possible cutting station, so that the
cutting station can correctly supply a film portion 204a
for each tray 1. Particularly, the control unit 600 is con-
nected to the activation system of the packaging station
203, for managing the open/closed positions. Advanta-
geously, the control unit 600 is configured for synchro-
nizing the activation system 214 so that the open position
of the packaging station corresponds to a step of moving,

inside the station 203 itself, at least one film portion 204a
and at least one tray 1. Moreover, the control unit 600 is
advantageously connected to the welding structure 215
of the packaging station and is configured for managing
the thermal trend in order to be able to controllably heat
the film portion. Moreover, the control unit is connected
to the suctioning system 216 and is configured for com-
manding the activation of said system 216 for holding the
portion 204a.
[0055] As it is visible in the attached figures, the appa-
ratus 500 can further comprise a pusher 206 configured
for thrustingly acting on the lateral wall 3 of the trays 1
(or on the lateral wall of the tray-shaped elements) in
order to move the movable portion 7 of the trays from the
first to the second stable positions. As illustrated in Figure
21, the pusher 206 can comprise a type of handling ele-
ment configured for withdrawing the trays and placing
them on the conveying element 209 of the apparatus
500; in such configuration, the pusher 206 is configured
for acting on the movable portion 7 during the step of
raising and moving the tray 1 on the conveying element
209. Figure 22 illustrates an embodiment variant of the
apparatus, wherein the pusher 206 is associated to the
conveying element 209; in such configuration, the pusher
206 is configured for acting on the trays 1 abutting - par-
ticularly by moving - on the element 209 along the ad-
vancement direction A. Figures 39 and 30 illustrate a
further embodiment variant of the apparatus 500 wherein
the pusher 206 is associated to the packaging station
203 and particularly is disposed inside the fluid-tight
chamber. In such configuration, the pusher 206 is con-
figured for acting on the trays abutting on the lower tool
208 of the packaging station 203. Advantageously, the
control unit 600 is connected to the pusher 206 and is
configured for commanding the movement and therefore
the activation on the trays 1; de facto, the control unit 600
is configured for synchronizing the activation of the push-
er 206 with the movement of the conveying element and
with the operative steps of the packaging station 203.
The pusher 206 can comprise a solid body only config-
ured for moving the movable portion from the first to the
second stable positions. Figures 29 and 30 illustrate an
embodiment variant of the pusher 206 useable inside the
packaging station 203; indeed, such pusher 206 can
comprise at least one tubular body configured for moving
the movable portion 7 from the first to the second stable
positions and for connecting it to the suctioning group
213 of the packaging station, for forming a vacuum inside
the tight chamber. The tubular pusher 206 is configured
for being placed at the access 8 of the tray and for ena-
bling - by the suctioning group - to remove, at least par-
tially, the air present inside the tray. The attached figures
illustrate, in a non-limiting way, a configuration of the ap-
paratus comprising a pusher 206 configured for acting
on two opposite movable portions of a same tray 1. It is
not excluded the possibility of providing a pusher 206
configured for acting on only one movable portion 7 of
the tray 1 or on a number of portions 7 greater than two.
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More particularly, the apparatus 500, according to the
invention, uses at least one control unit 600 comprising
a respective digital processor (CPU) with a memory (or
memories), an analog-type circuit, or a combination of
one or more digital processing units with one or more
analog-type circuits. The control unit can be "configured"
or "programmed" for executing some steps: this can be
made substantially with any means enabling to configure
or program the control unit 600. For example, in case of
a control unit 600 comprising one or more CPUs and one
or more memories, one or more programs can be stored
in suitable memory banks connected to the CPU or
CPUs; the program or programs contain instructions that,
when executed by the CPU or CPUs, program or config-
ure the control unit for executing the operations described
with reference to the control unit. As an alternative, if the
control unit comprises an analog-type circuitry, then the
circuit of the control unit can be designed to include a
circuitry configured, in use, for processing electric signals
in order to execute the steps regarding the control unit.

Packaging process

[0056] Moreover, it is an object of the present invention
a process of packaging products P disposed in a tray 1
according to anyone of the attached claims. The pack-
aging process comprises a first step of withdrawing a tray
1 and moving the same for example by the conveying
element 209 along an advancement direction A. The tray
1, containing the product P, is disposed inside the pack-
aging station 203. The process can comprise a step of
handling the tray 1 before the same is inserted into the
packaging station 203; the handling step enables to move
the movable portion 7 from the first to the second stable
positions. As an alternative, the step of handling the tray
can be performed following or during the positioning of
the same inside the packaging station 203. When the
tray is positioned inside the packaging station 203, the
process comprises a step of providing the portion 204a
of the film 204, which - following the formation thereof -
is introduced into the packaging station, particularly by
engaging the upper tool 207. Particularly, the portion
204a is held, by suctioning air through the plurality of
holes of the welding structure 215, with the system 216.
Then, the process comprises a step of tightly closing the
packaging station 203 for defining inside it, the fluid-tight
chamber wherein the tray 1 is housed. After tightly closing
the chamber of the packaging station 203, the process
comprises a step of removing at least partially the air
contained in the fluid-tight chamber in order to define
inside the station 203 itself a pressure less than the at-
mospheric pressure. Simultaneously or immediately af-
ter the step of removing air, the process comprises a step
of heating the portion 204a of film 204 by the insert of
the upper tool 207; the heating step can start also as the
film portion 204a contacts the heating surface of the weld-
ing structure; the heating step enables to take the film
portion 204a to a condition wherein the same is capable

of deforming and to be welded to the tray 1. After heating
the film portion 204a, the process comprises at least one
step of heat coupling, in the packaging station 203, the
film portion 204a to the tray 1 in order to close the product
inside the tray 1. In a first part of such step, the product
is not already tightly closed inside the tray because the
movable portion 7 of tray is disposed in the second po-
sition: the containing seat of the tray is in fluid commu-
nication with the fluid-tight chamber of the packaging sta-
tion 203. Simultaneously and/or after the step of heat
coupling the film portion to the tray, the process continues
to extract air from the fluid-tight chamber: under such
condition, any air present inside the tray is removed
through the access 8 defined by the movable portion 7
of the tray. Then, the process comprises a step of releas-
ing the film portion from the insert or from the single heat-
ing body, so that such portion can intimately contact the
product and at least part of the internal surface of the tray
1. During such step, the film portion 204a defines a film
of the package wherein the same tightly recloses the
product into the package itself and tightly closed the ac-
cess 8 of the tray 1. The step of releasing the film portion
204a can be for example started by supplying a prede-
termined amount of air to the plurality of holes of the
welding structure of the packaging station, so that be-
tween the heating surface and film portion 204a a pres-
sure greater than the one present inside the fluid-tight
chamber is generated: such pressure differential causes
the portion 204a to be released and to be pushed on the
product. After completing the engagement of the film 201
on the tray, the access 8 is closed so that the product P
is tightly housed between the tray 1 and the film portion
201 (see Figure 28, for example). After such step, it is
therefore possible commanding to open the packaging
station 203 and move the package 200 outside said sta-
tion 203.

Claims

1. Tray (1) for containing a product (P), for example a
food-type product (P), said tray (1) comprising:

- a base (2),
- a lateral wall (3) transversally emerging from
the base (2) to define a containing seat adapted
to receive the product (P), the lateral wall (3)
being delimited by a free edge (4) opposite with
respect to the base (2) and defining an opening
of the tray (1), the lateral wall (3) comprising at
least one movable portion (7) configurable be-
tween:
- at least one first stable position wherein the
movable portion (7) is placed in continuity with
respect the lateral wall (3), and
- at least one second stable position wherein
said movable portion (7) protrudes from the lat-
eral wall (3) and defines an access (8) passing

37 38 



EP 3 778 422 A1

21

5

10

15

20

25

30

35

40

45

50

55

through the lateral wall (3) itself;

wherein the lateral wall (3) comprises one or more of:

- an angular portion (5) exhibiting a concavity
facing the containing seat of the tray (1),
- a curved portion (6) exhibiting a concavity fac-
ing the containing seat of the tray (1), said mov-
able portion (7) being defined at the angular por-
tion (5) and/or the curved portion (6);

wherein the access (8) is delimited by at least one
free edge (13) of the movable portion (7) and by at
least one intermediate edge (14) of the lateral wall
(3),
characterized in that the lateral wall (3) comprises,
at said angular portion (5) and/or curved portion (6),
one cut (11) or one weakening line (12) configured
for promoting the formation, in the second stable po-
sition of the movable portion (7, of the free edge (13)
of the movable portion (7) and of the intermediate
edge (14) of the lateral wall (3).

2. Tray according to claim 1, wherein the movable por-
tion (7) is defined at one non-flat surface of the lateral
wall (3) of the tray (1).

3. Tray according to any one of the preceding claims,
wherein the movable portion (7), in the second stable
position and cooperatively with the lateral wall (3)
defines one access (8) passing through the lateral
wall (3) itself, the access (8) being interposed be-
tween the base (2) and free edge (4) of the lateral
wall (3).

4. Tray according to the preceding claim, wherein the
movable portion (7) is a foldable portion configurable
between:

- the first stable position wherein the foldable
portion is placed in continuity with the angular
portion (5) and/or curved portion (6) of the lateral
wall (3), particularly wherein the foldable portion
in the first stable position does not protrude from
the angular portion (5) and/or curved portion (6)
of the lateral wall (3);
- the second stable position wherein said folda-
ble portion protrudes from said angular portion
(5) and/or curved portion (6) of the lateral wall
(3) inside the containing seat of the tray (1).

5. Tray according to anyone of the preceding claims,
wherein the movable portion (7) is integrally joined
to the lateral wall (3) of the tray (1).

6. Tray according to anyone of the preceding claims,
wherein the movable portion (7) comprises at least
one tab (9) hinged to the lateral wall (3) by at least

one folding line (10), said tab (9) being rotatively
movable with respect to the lateral wall (3) about said
folding line (10).

7. Tray according to anyone of the preceding claims,
wherein the lateral wall (3) exhibits, along a cross-
section of the wall itself, a polygonal shape, the lat-
eral wall (3) comprising a plurality of angular portions
(5), the lateral wall (3) comprising at least one mov-
able portion (7) defined at at least one angular portion
(5).

8. Tray according to anyone of the preceding claims,
wherein the movable portion (7) comprises a first tab
(9a) connected to one side of the angular portion (5)
by means of a first folding line (10a), the movable
portion (7) further comprising a second tab (9b) con-
nected to another side of the angular portion (5) itself
by a second folding line (10b), said first and second
tabs (9a, 9b) being connected to each other by an
intermediate folding line (10c),
optionally wherein the movable portion (7) in the first
stable position, defines, along a cross-section, a sub-
stantially "L" or "V" shape, the concavity thereof fac-
es the containing seat of the tray (1), the movable
portion (7), in the second stable position, defining,
along a cross-section, a substantially "L" or "V"
shape, the concavity thereof faces away from the
containing seat of the tray (1).

9. Tray according to anyone of the preceding claims,
wherein the base (2) and lateral wall (3) are integrally
made in order to form a single solid body, in particular
wherein the tray (1) is made by deforming a single
flat sheet of paper material, said sheet, after a de-
forming step, being disposed in a three-dimensional
configuration for defining said tray (1).

10. Tray according to anyone of the preceding claims,
wherein the tray comprises:

- at least one main layer made of at least one
material selected in the group of the following
materials: paper, paperboard, plastics, and
- at least one auxiliary layer coupled to the main
layer facing the containing seat of the tray, and
made of a plastic material.

11. Process of making a tray (1) according to anyone of
the preceding claims, said process comprising the
following steps:

- providing a sheet according to a plane config-
uration,
- deforming said sheet in order to define at least
the base (2) and the lateral wall (3) of the tray
(1), and
- making at least said movable portion (7).
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12. Process according to the preceding claim, wherein
the step of making the movable portion (7) comprises
making, at the angular portion (5) and/or the curved
portion (6) of the tray (1), one cut (11) or one weak-
ening line (12) developing along a plane transversal
to the development surface of the lateral wall (3),
optionally the cut (11) or weakening line (12) devel-
oping along a plane substantially parallel to a devel-
opment plane of the base (2) of the tray (1).

13. Package (200) comprising:

- at least one tray (1) according to anyone of
claims from 1 to 10, or made according to the
process according to anyone of claims from 11
to 12,
- at least one product (P), optionally of a food-
type, received in the containing seat of the tray
(1),
- at least one plastic film (201) having a first por-
tion preferably in contact with the product (P),
and a second portion fluid-tightly engaged with
an internal surface of the lateral wall (3) of the
tray (1) not in contact with said product, said film
(201) cooperatively with said tray (1) defining a
fluid-tight closed volume, inside which said prod-
uct (P) is housed.

14. Package according to the preceding claim, wherein
the plastic film (201) completely covers the movable
portion (7) of the tray (1), the plastic film (201) defin-
ing around the movable portion (7) a fluid-tight clo-
sure, and wherein the second portion of the plastic
film is fluid-tightly engaged with an internal surface
of the lateral wall (3) of the tray (1) not in contact with
said product (P) and forms a sealing band completely
surrounding the product and tightly insulating the
product from the movable portion, and particularly
from the access defined by the movable portion;
in particular wherein the movable portion (7) of the
tray (1) is placed in the first stable position.

15. Process of packaging comprising the following
steps:

- providing a predetermined number of trays (1),
each of said trays being of a type according to
anyone of the claims from 1 to 10, or being made
according to the process according to anyone
of the claims from 11 to 12,
- positioning one or more products (P) to be
packaged in each of said trays (1),
- moving at least one tray (1) with the associated
product (P) inside a packaging station (203),
- tightly closing the packaging station (203) in
order to define a fluid-tight chamber wherein
said tray (1) is housed, said tray (1) exhibiting
at least one foldable portion (7) placed in the

second stable position,
- removing at least partially the air inside the
fluid-tight chamber in order to define inside the
same a pressure less than the atmospheric
pressure, the air present in the tray (1) being
removed through the access (8) defined by the
movable portion (7) in the second stable posi-
tion,
- heat coupling, in the packaging station (203),
at least one portion (204a) of a film (204) to said
tray (1),
- following the heat-coupling step, continuously
removing the air present between the tray (1)
and the film portion (204a) through the access
(8).
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