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(54) TRAY SEALING METHOD FOR A HEAT SEALING MACHINE AND HEAT SEALING MACHINE

(57) The invention relates to a tray sealing method
and to a heat sealing machine with a lower sealing
assembly (1.1) and an upper sealing assembly (1.2)
facing each other and separated by a variable separation
distance (Ds) between amaximum value and aminimum
value. The method comprises arranging, between the
sealing assemblies (1.1, 1.2), a film (300) at a distance
(D1) from the lower sealing assembly (1.1) which is less

than 65% of the difference between said maximum and
minimum values of the separation distance (Ds), and a
tray (200); and starting to inject and/or extract a gas
between the foil (300) and the tray (200) during a relative
displacement between the sealing assemblies (1.1, 1.2)
and before said separation distance (Ds) is reduced by
65% of said difference starting from its maximum value.
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Description

TECHNICAL FIELD

[0001] The present invention relates to tray sealing
methods for heat sealing machines, and to heat sealing
machines.

PRIOR ART

[0002] A heat sealing machine comprises a sealing
station that receives at least one tray with a product,
and a lid film above the tray, and where the lid film is
sealed to the tray and the product is packaged. The heat
sealing machine may further comprise a cutting tool for
cutting the lid film, to obtain a separate package with a
packaged product inside.
[0003] The sealing station comprises a lower sealing
assembly and an upper sealing assembly facing each
other, between which the tray and lid film are arranged
with the sealing station in an opening position.
[0004] For sealing, the tray and lid film are usually
placed between the sealing assemblies and a relative
displacement is caused between the two sealing assem-
blies so that the lid film is clamped between them. With
the lid film thus clamped, a sealing tool of the upper
sealing assembly presses the lid film towards the tray,
the lid film being sealed to the tray. The upper sealing
assembly comprises a box with a recess within it, which
co-operates with the lower sealing assembly to seal the
lid film, and the sealing tool is normally freely movably
attached to the box and within the box.
[0005] In some cases, the relative displacement be-
tween the two sealing assemblies of the sealing station is
caused by displacement of only one of the sealing as-
semblies, although it could be causedby displacement of
both sealing assemblies. Normally, the lower sealing
assembly is the only sealing assembly to be displaced.
[0006] For the packaging of products in some cases
additional operations are required. For example, vacuum
packaging may be required, in which it is necessary to
create a vacuum (anextraction of air) in a cavity delimited
between the lid filmand thecontainer inwhich theproduct
to be packaged is housed. For example, modified atmo-
sphere packaging may also be required, in which the
introduction of a specific gas into this cavity is necessary
for abetter preservationof theproduct (in somecases, an
extraction of the air present in this cavity is required prior
to the injection of the gas, although in other cases it is the
gas itself that pushes and evacuates the air).
[0007] EP4001136A1 discloses a packaging machine
with a sealing station comprising an upper sealing as-
sembly and a lower sealing assembly facing each other.
In some embodiments, a lid film is clamped between the
two sealing assemblies, and with the lid film thus
clamped, the lid film is sealed to the tray. With the lid film
clamped between the two sealing assemblies, and prior
to the sealing operation between the lid film and the tray,

gas is injected into the cavity delimited between the lid
film and the tray.

DISCLOSURE OF THE INVENTION

[0008] The object of the invention is to provide a tray
sealing method for heat sealing machines, and a heat
sealing machine, as defined in the claims.
[0009] Themachine comprises a sealing station with a
lower sealing assembly and an upper sealing assembly
facing each other and separated by a variable separation
distance, and the method comprises arranging at least a
tray and a lid film between the sealing assemblies of the
sealing station, with said sealing station in an opening
positionwhere the separation distance comprises amax-
imumvalue, the lid filmbeingarrangedabove the trayand
at a first determined distance from said lower sealing
assembly; causing anapproachbetween the tray and the
lid film by a relative displacement between the sealing
assemblies of the sealing station in which the separation
distance between the lower sealing assembly and the
upper sealing assembly is reduced; delimiting a cavity
between the tray, the lid film and said lower sealing
assembly during said relative displacement, when the
lower sealing assembly and said lid film contact; and
sealing the lid film to the tray in a closing position of
the sealing station in which the separation distance com-
prises a minimum value.
[0010] Preferably, before a tray is arranged in the
sealing station a product is arranged on the tray, such
that the tray is arranged in the sealing station containing
or supporting a product, although the product could be
arranged on the tray once the tray has been arranged in
the sealing station with the sealing station being in the
opening position. This allows the product to be packaged
once the lid film is sealed to the tray.
[0011] The lid film is arranged in the sealing station at a
first determined distance from the lower sealing assem-
bly, thefirst distancebeing less than65%of thedifference
between the maximum value and the minimum value of
the separation distance. In this way, the lid film is ar-
ranged at an intermediate point between the lower seal-
ing assembly and the upper sealing assembly, when the
sealing station is in the opening position.
[0012] The method further comprises starting to inject
and/or extract a gas between the lid film and the tray
during the relative displacement between the sealing
assemblies in which the separation distance is reduced
and before the separation distance is reduced by 65% of
the difference between the maximum value and the
minimum value, starting from its maximum value. De-
pending on the requirements, the resulting packaging
can be of different types, such as vacuum packaging,
which requires air extraction, or modified atmosphere
packaging, which requires the injection of a gas that
provides the modified atmosphere for the packaged pro-
duct (and prior or simultaneously air extraction can also
be carried out to free the space for the gas, for example).
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[0013] The proposed solution speeds up packaging,
since during the relative displacement between the seal-
ing assemblies it is possible to perform the required
injection and/or extraction, which reduces the cycle time
and results in higher productivity in the machine incor-
porating the proposed method, by reducing or avoiding
keeping the sealing station in the closing position while
waiting for the gas injection and/or extraction to be com-
pleted in order to seal the lid film to the tray. This is further
ensured by the arrangement of the lid film in the indicated
position, since it allows to generate the cavity including
the space where the product is packaged in advance of
the sealing station reaching the closing position, and by
the indicated starting point of injection and/or extraction,
since the possibility to complete at least partly such
injection and/or extraction before such sealing station
reaches such closing position is obtained regardless of
the height of the tray that has been arranged in such
sealing station.
[0014] A second aspect of the invention relates to a
heat sealing machine comprising a sealing station, a film
feeder configured to feed a lid film to the sealing station,
and actuatingmeans configured to inject and/or extract a
gas. The sealing station comprises a lower sealing as-
sembly and an upper sealing assembly facing each other
and separated by a variable separation distance, and
said sealing station is configured to move from an open-
ing position where the separation distance comprises a
maximum value to a closing position where the separa-
tion distance comprises aminimum value, bymeans of a
relative displacement between the sealing assemblies.
[0015] Themachine further comprises a filmpositioner
with a positioning support arranged in the sealing station
between the upper sealing assembly and the lower seal-
ing assembly of said sealing station, at a first determined
distance from the lower sealing assembly which is less
than 65% of the difference between the maximum value
and the minimum value of the separation distance. The
machine is also configured to arrange the lid film against
said positioning support, below said positioning support.
The advantages described for the proposed method are
equally valid for the proposed machine.
[0016] Theseandotheradvantagesand featuresof the
invention will become apparent in view of the figures and
the detailed description of the invention.

DESCRIPTION OF THE DRAWINGS

[0017]

Figure 1 shows an embodiment of the heat sealing
machine of the invention.

Figure 2 schematically shows a sealing station of the
machine of figure 1, the sealing station being in an
opening position.

Figure 3 schematically shows a sealing station of the

machine of figure 1, the sealing station being in a
closing position.

Figure 4 schematically shows a sealing station of the
machine of figure 1, the sealing station being in an
intermediate position between the opening position
and the closing position, in which a cavity is gener-
ated between the tray, the lid film and the lower
sealing assembly.

Figure 5 shows a bottom view of a film positioner of
an embodiment of the machine of the invention.

Figure 6 shows a plan view of a lower sealing as-
sembly of one embodiment of the machine of the
invention.

DETAILED DISCLOSURE OF THE INVENTION

[0018] A first aspect of the invention relates to a tray
sealingmethod for a heat sealingmachine100as theone
depicted in figure 1 byway of example. Themachine 100
comprises a sealing station 1 with a lower sealing as-
sembly 1.1 and an upper sealing assembly 1.2 facing
each other and separated by a variable separation dis-
tance Ds between a maximum value, when the sealing
station 1 is in an opening position Pa (see figure 2), and a
minimum value, when the sealing station 1 is in a closing
position Pc (see figure 3). The separation distance Ds
varieswith the relative displacement between the sealing
assemblies 1.1 and 1.2, preferably by displacement of
the lower sealing assembly 1.1.
[0019] The method comprises arranging at least one
tray 200 (preferably a plurality of trays 200) and a lid film
300between the sealing assemblies 1.1 and1.2,with the
sealing station 1 in the opening position Pa; causing an
approach between the tray 200 and the lid film 300 by
relative displacement between said sealing assemblies
1.1and1.2; delimitingacavity 5between the tray200, the
lid film 300 and the lower sealing assembly 1.1 during
said relative displacement, when the lower sealing as-
sembly1.1andsaid lid film300contact (seefigure4); and
sealing the lid film 300 to the tray 200 with the sealing
station 1 in the closing position Pc. Once the cavity 5 is
generated, said cavity 5 is maintained during the relative
displacement between the sealing assemblies 1.1 and
1.2 in which the separation distance Ds is reduced until
the closing position Pc of the sealing station 1.
[0020] The upper sealing assembly 1.2 preferably
comprises a hollow box 1.20 and at least one sealing
tool 1.21 which is freely movable in the box 1.20. In order
to seal the lid film300 to the tray 200, the sealing tool 1.21
ismoved towards the tray 200with the sealing station 1 in
the closing position Pc. The sealing tool 1.21 is heated,
such that the actuation causes the lid film 300 between
the sealing tool 1.21 and the tray 200 to be heat sealed to
the tray 200. Preferably the box 1.20 is taken as a
reference of the upper sealing assembly 1.2 to determine
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the separation distance Ds between the upper sealing
assembly1.2and the lower sealingassembly1.1, butany
other element of the upper sealing assembly 1.2 could be
used as a reference if required.
[0021] Preferably, before arranging a tray 200 in the
sealing station 1 a product is arranged on said tray 200,
such that the tray 200 is arranged in said sealing station 1
containing or supporting a product, although the product
could be arranged on the tray 200 once said tray 200 has
been arranged in the sealing station 1 with said sealing
station 1 being in the opening position Pa. This allows the
product to be packaged once the lid film 300 is sealed to
the tray 200.
[0022] When the lid film 300 is arranged in the sealing
station 1, the lid film 300 is arranged at a first distance D1
determined from the lower sealing assembly 1.1, the first
distance D1 being less than 65% of the difference be-
tween the maximum value and the minimum value of the
separation distance Ds. This ensures that the lower
assembly 1.1 and the lid film 300 contact before the
sealing station 1 reaches the closing position Pc during
the relative displacement between their sealing assem-
blies 1.1 and 1.2.
[0023] The method further comprises starting to inject
and/or extract a gas between the lid film 300 and the tray
200during the relative displacement between the sealing
assemblies 1.1 and 1.2 with which the separation dis-
tance Ds is reduced, and before the separation distance
Ds is reduced by 65% of the difference between the
maximum value and the minimum value, from its max-
imum value. The injection and/or extraction of gas allows
the packaging of products in modified atmosphere or
vacuum, for example, as previously described, and said
start point together with the arrangement of the lid film
300 allows at least partly completing the injection and/or
extraction of gasbefore the sealing station 1 is positioned
in the closing position Pc, taking advantage of part of the
time of the relative displacement between said sealing
assemblies 1.1 and 1.2 to perform said function. Thus,
there is no need to add more cycle time during the
packagingof products for this typeof packaging, apacka-
ging of these characteristics being possible to be carried
out with the same time long as a packaging without the
need to inject and/or extract gas. In order to reduce
excessive and inefficient gas consumption, in the case
of injection, the injection is stopped before sealing.
[0024] The machine 100 comprises a film positioner
1.3 in the sealing station 1, and the film positioner 1.3
comprises a positioning support 1.30 arranged between
the sealing assemblies 1.1 and 1.2 of the sealing station
1. The positioning support 1.30 is arranged at the first
determined distanceD1 from the lower sealing assembly
1.1 with the sealing station 1 in the opening position Pa,
which is less than 65% of the difference between the
maximumvalue and theminimumvalue of the separation
distance Ds. The machine 100 is configured to arrange
the lid film 300 against said positioning support 1.30,
below said positioning support 1.30, when said lid film

300 is arranged in the sealing station 1. In the method,
during the relative displacement between the sealing
assemblies 1.1 and1.2 a relative displacement is caused
between said positioning support 1.30 and the upper
sealing assembly 1.2 when the lower sealing assembly
1.1 reaches the height of said positioning support 1.30,
once the separation distance Ds between the sealing
assemblies 1.1 and 1.2 has reduced the value of the first
determineddistanceD1, said lower sealing assembly 1.1
cooperating with said positioning support 1.30 by push-
ing it towards the upper sealing assembly 1.2 from that
point.
[0025] In the context of the invention, the duration
required for the sealing station 1 to pass from theopening
position Pa to the closing position Pc is called the lifting
time; the time required for the lower sealing assembly 1.1
to contact the positioning support 1.30 of the film posi-
tioner 1.2 is called the approach time (with the lid film 300
arranged under said film positioner 1.3) during the
change of position of the sealing station 1 from the open-
ing position Pa to the closing position Pc, from the start of
said change; and the duration of gas injection and/or
extraction to reach the required gas or vacuum levels
in the cavity 5 is referred to as the actuation time.
[0026] In the proposed method the approach time is
preferably less than 65% of the lifting time, and the
injection and/or extraction preferably starts before said
65%of the lifting time has elapsed. Preferably, the actua-
tion time is less than the subtraction between the lifting
timeand theapproach time, such that the injection and/or
extraction ends before the sealing station 1 is positioned
in the closing position Pc.
[0027] As a general rule the actuation time depends
mainlyon thevolumeofgasand/or vacuum level required
in the cavity 5, and therefore on thedimensionsof the tray
200, the characteristics of the product to be packaged,
the flow rate of gas injected and/or extracted, etc., the
actuation time being generally in the range of between
0.3 seconds and 1 second, while the lifting time being
generally between 0.4 seconds and 1.1 seconds. There-
fore, the present invention is particularly advantageous
for those approach times which are short enough to
perform the entire gas injection and/or extraction before
the sealing station 1 passes from the opening position Pa
to the closing position Pc, thus eliminating the need to
wait to finish the gas injection and/or extraction with the
sealing station 1 in the closing position Pc, and thereby
increasing the packaging speed of the machine 100.
[0028] In case the upper sealing assembly 1.2 moves
during the relative displacement between the sealing
assemblies 1.1 and 1.2, the positioning support 1.30
moves together with the upper sealing assembly 1.2 until
it cooperateswith the lower sealing assembly 1.1, where-
upon the positioning support 1.30 moves relative to the
upper sealing assembly 1.2 as described above.
[0029] If theupper sealingassembly1.2doesnotmove
during the relative displacement between the sealing
assemblies 1.1 and 1.2, the positioning support 1.30
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remains static until it cooperates with the lower sealing
assembly 1.1, whereupon the positioning support 1.30
moves relative to the upper sealing assembly 1.2 as
described above.
[0030] Preferably, during the relative displacement be-
tween the sealing assemblies 1.1 and 1.2 of the sealing
station1,only the lower sealingassembly1.1 isdisplaced
towards the upper sealing assembly 1.2, the lid film 300
being clamped between said lower sealing assembly 1.1
and the positioning support 1.30 when the separation
distance Ds is reduced below a value equal to the first
distanceD1 during said displacement, said lower sealing
assembly 1.1 pushing said positioning support 1.30 from
said point until the sealing station 1 reaches the closing
position Pc as described above.
[0031] Preferably the tray 200 is arranged on a tray
support 1.11 of the lower sealing assembly 1.1, which is
arranged in an elevated positionwith respect to a support
surface1.14of said lower sealingassembly1.1,when the
sealing station 1 is in the opening position Pa (see figure
2), and as said lower sealing assembly 1.1 moves to-
wards the upper sealing assembly 1.2, the position of
said tray support 1.11 varies with respect to said support
surface 1.14 until it is below said support surface 1.14
(see figure 4), the tray 200 thus resting on said support
surface 1.14 with the sealing station 1 in the closing
position Pc of the sealing station 1 (see figure 3).
[0032] The relative displacement between the sealing
assemblies 1.1 and 1.2 of the sealing station 1 is pre-
ferably continuous, i.e. without stops between the open-
ing position Pa and the closing position Pc of the sealing
station 1.
[0033] A second aspect of the invention relates to a
heat sealingmachine 100 comprising a sealing station 1,
a film feeder 103 configured to feed a lid film 300 to the
sealing station 1, and actuationmeans 102 configured to
inject and/or extract a gas into the sealing station 1.
[0034] The sealing station 1 comprises a lower sealing
assembly 1.1 and an upper sealing assembly 1.2 facing
each other and separated by a variable separation dis-
tance Ds between a maximum and a minimum value, as
described above. The machine 100 further comprises a
film positioner 1.3 with a positioning support 1.30 ar-
ranged between the upper sealing assembly 1.2 and
the lower sealing assembly 1.1 of said sealing station
1, at a first distance D1 from the lower sealing assembly
1.1, said first distance D1 being measured with the seal-
ing station 1 in the opening position Pa, and said first
distance D1 being less than 65% of the difference be-
tween the maximum value and the minimum value of the
separationdistanceDs,whensaid lid film300 is arranged
in the sealing station 1, as previously described. The
machine 100 is configured to arrange the lid film 300
against said positioning support 1.30, below said posi-
tioning support 1.30. The film feeder 103 may comprise
for this purpose the required foil tensioning means and
foil deflectors (not shown in the figures), or clamping
means not shown in the figures which clamp the foil

against said positioning support 1.30.
[0035] The machine 100 also comprises a control unit
104 communicated at least with the actuationmeans 102
andconfigured tocontrol the injectionand/orextractionof
gas caused by said actuation means 102. Said control
unit 104 may be further configured to control the relative
displacement between the sealing assemblies 1.1 and
1.2.
[0036] The control unit 104 may comprise a micropro-
cessor, microcontroller, FPGA or any other computation-
ally capable device.
[0037] The lower sealing assembly 1.1 is configuredso
that the actuation means 102 injects and/or extracts gas
through said lower sealing assembly 1.1, said lower
sealing assembly 1.1 comprising for this purpose at least
one conduit 1.10. The control unit 104 is configured so
that the actuation means 102 starts injecting and/or
extracting gas during the relative displacement between
the sealingassemblies1.1and1.2of thesealing station1
with which the separation distance Ds is reduced, and
before said separation distance Ds is reduced by 65% of
the difference between the maximum value and the
minimum value, from its maximum value, as previously
described.
[0038] The positioning support 1.30 is attached to an
element of the machine 100 in a vertically movable
manner with respect to the upper sealing assembly
1.2, preferably by means of at least one extensible guide
or by means of at least one elastic element 1.32. This
makes possible the relative displacement between the
positioning support 1.30 and the upper sealing assembly
1.2when the lower sealing assembly 1.1 cooperateswith
said positioning support 1.30 by pushing it towards the
upper sealing assembly 1.2, and furthermore, facilitates
the return of the positioning support 1.30 to its original
positionwhen required or when the lower sealing assem-
bly 1.1 is separated from the upper sealing assembly 1.2.
Depending on how the positioning support 1.30 is at-
tached, such return may be passive (by the effect of its
own weight or an elastic element 1.32 for example, as
shown in Figures 2 and 4) or active (a controllable cylin-
der not shown in figures, for example).
[0039] In some embodiments the element to which the
positioning support 1.30 is attached is the upper sealing
assembly 1.2 of the sealing station 1 (see figures 2 to 4),
although it could be attached to a frame 101 of said
machine 100.
[0040] Preferably, the value of the first distance D1
between the positioning support 1.30 and the lower seal-
ing assembly 1.1 with the sealing station 1 in the opening
position Pa is adjustable, whereby said first distance D1
can be adjusted according to the height of the tray 200 to
be arranged in the sealing station 1. The higher the tray
200 the greater said first distance D1 will have to be. The
adjustment of the first distance D1 between the position-
ing support 1.30 and the lower sealing assembly 1.1, is
adjusted by varying the distance at which the positioning
support 1.30 is arrangedwith respect to the lower sealing
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assembly 1.1 with the sealing station 1 in the opening
position Pa. Preferably the positioning support 1.30 is
adjusted at the smallest possible distance from the tray
200 with the sealing station 1 in the opening position Pa,
in order to generate the cavity 5 in the shortest possible
travel distance between the lower sealing assembly 1.1
and the upper sealing assembly 1.2 with which the se-
paration distance Ds is reduced, and thus the greatest
possible use of the injection and/or extraction of gas
being achieved from the time said cavity 5 is generated
until the sealing station 1 reaches the closing position Pc.
[0041] The lower sealing assembly 1.1 comprises at
least one tray housing 1.12, the positioning support 1.30
comprisingahollowwindow1.31 facing said trayhousing
1.12, and preferably a sealing gasket 1.33 surrounding
the window 1.31 (see figure 5) or the lower sealing
assembly 1.1 comprises a sealing gasket 1.13 surround-
ing the tray housing 1.12 (see figure 6). The window 1.31
allows passage of the sealing tool 1.21 towards the tray
200whereapplicable, and thesealinggasket 1.33or1.13
presses against the lid film 300 preventing injected gas
fromescaping from thecavity 5 (whenagas is injected) or
air from outside the sealing station 1 from entering the
cavity 5 between the lid film 300 and the lower sealing
assembly 1.1.
[0042] Preferably the film positioner 1.3 comprises a
roller 1.34 at each longitudinal side of the positioning
support 1.30, and said rollers 1.34 are configured to be in
contact with the lid film 300, such that they assist in the
displacement of said lid film 300 in a feeding direction A
and, furthermore, protect the lid film 300 against break-
age. The lower sealing assembly 1.1 may comprise a
respective housing (not shown in the figures) for each of
said rollers 1.34.
[0043] Themachine 100may comprise a configuration
adapted to support the method of the invention, in any of
its embodiments and/or configurations, said configura-
tion of themachine 100 being adapted to the correspond-
ingembodimentand/or configurationof themethod.Like-
wise, the method may be adapted to be implemented in
the machine 100, in any of its embodiments and/or con-
figurations, said method being adapted to the corre-
sponding embodiment and/or configuration of the ma-
chine 100.

Claims

1. Tray sealing method for a heat sealing machine
comprising a sealing station (1) with a lower sealing
assembly (1.1) and an upper sealing assembly (1.2)
facing each other and separated by a variable se-
paration distance (Ds), the method comprising ar-
ranging a tray (200) and a lid film (300) between the
sealing assemblies (1.1, 1.2) of the sealing station
(1), with said sealing station (1) in an opening posi-
tion (Pa) in which the separation distance (Ds) com-
prises a maximum value; causing an approach be-

tween the tray (200) and the lid film (300) bya relative
displacement between the sealing assemblies (1.1,
1.2) of the sealing station (1) with which the separa-
tion distance (Ds) between the lower sealing assem-
bly (1.1) and the upper sealing assembly (1.2) is
reduced; delimiting a cavity (5) between the tray
(200), the lid film (300) and said lower sealing as-
sembly (1.1) during said relativedisplacement,when
the lower sealing assembly (1.1) and said lid film
(300) contact; and sealing the lid film (300) to the tray
(200) with the sealing station (1) in a closing position
(Pc) inwhich the separation distance (Ds) comprises
a minimum value; characterised in that the lid film
(300) is arranged in the sealing station (1) at a first
determined distance (D1) from the lower sealing
assembly (1.1), said first distance (D1) being less
than 65% of the difference between the maximum
value and the minimum value of the separation dis-
tance (Ds), the method further comprising to start
injecting and/or extracting a gas between the lid film
(300) and the tray (200) during the relative displace-
ment between the sealing assemblies (1.1, 1.2) with
which the separation distance (Ds) is reduced and
before the separation distance (Ds) is reduced by
65% of the difference between the maximum value
and the minimum value, from its maximum value.

2. Tray sealing method according to claim 1, wherein
the lid film (300) is arranged in the sealing station (1)
against a positioning support (1.30) of a film posi-
tioner (1.3) of the machine (100), below said posi-
tioning support (1.30), a relative displacement be-
tween said positioning support (1.30) and the upper
sealing assembly (1.2) being caused by cooperation
between the lower sealing assembly (1.1) and said
positioning support (1.30), during part of the relative
displacement between the sealing assemblies (1.1,
1.2) of the sealing station (1).

3. Tray sealing method according to claim 1 or 2,
wherein during the relative displacement between
the sealing assemblies (1.1, 1.2) of the sealing sta-
tion (1) the lower sealing assembly (1.1) is displaced
towards the upper sealing assembly (1.2), the lid film
(300) being clamped between said lower sealing
assembly (1.1) and the positioning support (1.30)
when the separation distance (Ds) is reduced below
a value equal to the first determined distance (D1)
during said displacement, said lower sealing assem-
bly (1.1) pushing said positioning support (1.30) from
said point until the sealing station (1) reaches the
closing position (Pc).

4. Tray sealingmethodaccording to anyoneof claims1
to 3, wherein the relative displacement between the
sealing assemblies (1.1, 1.2) of the sealing station
(1) is continuous.
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5. Tray sealingmethodaccording to anyoneof claims1
to 4, wherein a plurality of trays (200) are arranged in
the sealing station (1).

6. Heat sealing machine comprising a sealing station
(1), a film feeder (103) configured to feed a lid film
(300) to the sealing station (1), and actuating means
(102) configured to inject and/or extract a gas, the
sealing station (1) comprising a lower sealing as-
sembly (1.1) and an upper sealing assembly (1.2)
facing each other and separated by a variable se-
paration distance (Ds), the sealing station (1) being
configured to move from an opening position (Pa) in
which the separation distance (Ds) comprises a
maximum value to a closing position (Pc) in which
the separation distance (Ds) comprises a minimum
value, by means of a relative displacement between
the sealing assemblies (1.1, 1.2), characterised in
that the machine (100) further comprises a film
positioner (1.3) with a positioning support (1.30) ar-
ranged between the upper sealing assembly (1.2)
and the lower sealing assembly (1.1) of said sealing
station (1), at a first determined distance (D1) from
the lower sealing assembly (1.1) with the sealing
station (1) in the opening position (Pa), said first
distance (D1) being less than 65% of the difference
between themaximumvalue and theminimumvalue
of the separation distance (Ds), the machine (100)
being configured to arrange the lid film (300) against
said positioning support (1.30), below said position-
ing support (1.30).

7. Heat sealingmachine according to claim 6, compris-
ing a control unit (104) communicated with the ac-
tuation means (102) and configured to control the
injection and/or extraction of gas caused by said
actuation means (102), the lower sealing assembly
(1.1) being configured so that the actuation means
(102) injects and/or extracts gas through said lower
sealing assembly (1.1) and the control unit (104)
being configured so that the actuating means
(102) start injecting and/or extracting gas during
the relative displacement between the sealing as-
semblies (1.1, 1.2) of the sealing station (1) with
which the separation distance (Ds) is reduced and
before said separation distance (Ds) is reduced by
65% of the difference between the maximum value
and the minimum value, from its maximum value.

8. Heat sealing machine according to claim 6 or 7,
wherein the positioning support (1.30) is attached
to an element of the machine (100) in a vertically
movable manner with respect to the upper sealing
assembly (1.2).

9. Heat sealing machine according to claim 8, wherein
the positioning support (1.30) is attached to the ele-
ment of themachine (100) byat least oneextendable

guide or by at least one elastic element (1.32).

10. Heat sealing machine according to claim 8 or 9,
wherein the element of the machine (100) to which
thepositioningsupport (1.30) is attached is theupper
sealing assembly (1.2) of the sealing station (1) or a
frame (101) of said machine (100).

11. Heat sealingmachine according to any of claims 6 to
10, wherein the value of the first distance (D1) be-
tween the positioning support (1.30) and the lower
sealing assembly (1.1) with the sealing station (1) in
the opening position (Pa) is adjustable by varying the
distance at which the positioning support (1.30) is
arranged with respect to the lower sealing assembly
(1.1), with the sealing station (1) in the opening
position (Pa).

12. Heat sealingmachine according to any of claims 6 to
11, wherein the lower sealing assembly (1.1) com-
prises at least one tray housing (1.12), the position-
ing support (1.30) comprising awindow (1.31) facing
said tray housing (1.12).

13. Heat sealingmachineaccording to claim12,wherein
the positioning support (1.30) comprises a sealing
gasket (1.33) surrounding the window (1.31), or the
lower sealing assembly (1.1) comprises a sealing
gasket (1.13) surrounding the tray housing (1.12).

14. Heat sealingmachine according to any of claims 6 to
13, wherein the film positioner (1.3) comprises a
roller (1.34) at each longitudinal side of the position-
ing support (1.30), said rollers (1.34) being config-
ured to be in contact with the supplied lid film (300)
whensaid lid film (300) is placed in thesealingstation
(1).

15. Heat sealingmachine according to any of claims 6 to
14, which is configured to carry out a tray sealing
method according to any one of claims 1 to 5.

Amended claims in accordance with Rule 137(2)
EPC.

1. Tray sealing method for a heat sealing machine
comprising a sealing station (1) with a lower sealing
assembly (1.1) and an upper sealing assembly (1.2)
facing each other and separated by a variable se-
paration distance (Ds), the method comprising ar-
ranging a tray (200) and a lid film (300) between the
sealing assemblies (1.1, 1.2) of the sealing station
(1), with said sealing station (1) in an opening posi-
tion (Pa) in which the separation distance (Ds) com-
prises a maximum value; causing an approach be-
tween the tray (200) and the lid film (300) bya relative
displacement between the sealing assemblies (1.1,
1.2) of the sealing station (1) with which the separa-
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tion distance (Ds) between the lower sealing assem-
bly (1.1) and the upper sealing assembly (1.2) is
reduced; delimiting a cavity (5) between the tray
(200), the lid film (300) and said lower sealing as-
sembly (1.1) during said relativedisplacement,when
the lower sealing assembly (1.1) and said lid film
(300) contact; and sealing the lid film (300) to the tray
(200) with the sealing station (1) in a closing position
(Pc) inwhich the separation distance (Ds) comprises
a minimum value, by moving a heated sealing tool
(1.21) of the upper sealing assembly (1.2) towards
the tray (200),characterised in that the lid film (300)
is arranged in the sealing station (1) at a first deter-
mined distance (D1) from the lower sealing assem-
bly (1.1), said first distance (D1) being less than 65%
of the difference between the maximum value and
the minimum value of the separation distance (Ds),
the method further comprising to start injecting an-
d/or extracting a gas between the lid film (300) and
the tray (200) during the relative displacement be-
tween the sealing assemblies (1.1, 1.2) with which
the separation distance (Ds) is reduced and before
the separation distance (Ds) is reduced by 65% of
the difference between the maximum value and the
minimum value, from its maximum value.

2. Tray sealing method according to claim 1, wherein
the lid film (300) is arranged in the sealing station (1)
against a positioning support (1.30) of a film posi-
tioner (1.3) of the machine (100), below said posi-
tioning support (1.30), a relative displacement be-
tween said positioning support (1.30) and the upper
sealing assembly (1.2) being caused by cooperation
between the lower sealing assembly (1.1) and said
positioning support (1.30) with which the lower seal-
ing assembly (1.1) pushes the positioning support
(1.30) towards the upper sealing assembly (1.2),
during part of the relative displacement between
the sealing assemblies (1.1, 1.2) of the sealing sta-
tion (1).

3. Tray sealing method according to claim 1 or 2,
wherein during the relative displacement between
the sealing assemblies (1.1, 1.2) of the sealing sta-
tion (1) the lower sealing assembly (1.1) is displaced
towards the upper sealing assembly (1.2), the lid film
(300) being clamped between said lower sealing
assembly (1.1) and the positioning support (1.30)
when the separation distance (Ds) is reduced below
a value equal to the first determined distance (D1)
during said displacement, said lower sealing assem-
bly (1.1) pushing said positioning support (1.30) from
said point until the sealing station (1) reaches the
closing position (Pc).

4. Tray sealingmethodaccording to anyoneof claims1
to 3, wherein the relative displacement between the
sealing assemblies (1.1, 1.2) of the sealing station

(1) is continuous.

5. Tray sealingmethodaccording to anyoneof claims1
to 4, wherein a plurality of trays (200) are arranged in
the sealing station (1).

6. Heat sealing machine comprising a sealing station
(1), a film feeder (103) configured to feed a lid film
(300) to the sealing station (1), and actuating means
(102) configured to inject and/or extract a gas, the
sealing station (1) comprising a lower sealing as-
sembly (1.1) and an upper sealing assembly (1.2)
facing each other and separated by a variable se-
paration distance (Ds), the sealing station (1) being
configured to move from an opening position (Pa) in
which the separation distance (Ds) comprises a
maximum value to a closing position (Pc) in which
the separation distance (Ds) comprises a minimum
value, by means of a relative displacement between
the sealing assemblies (1.1, 1.2), the upper sealing
assembly (1.2) comprising at least one sealing tool
(1.21) movable towards a tray (200) arranged be-
tween the sealing assemblies (1.1, 1.2) to seal the lid
film (300) to the tray (200), characterised in that the
machine (100) further comprises a film positioner
(1.3) with a positioning support (1.30) arranged be-
tween the upper sealing assembly (1.2) and the
lower sealing assembly (1.1) of said sealing station
(1), at a first determined distance (D1) from the lower
sealing assembly (1.1) with the sealing station (1) in
the opening position (Pa), said first distance (D1)
being less than 65% of the difference between the
maximum value and the minimum value of the se-
paration distance (Ds), the machine (100) being
configured to arrange the lid film (300) against said
positioning support (1.30), below said positioning
support (1.30), the machine (100) comprising a con-
trol unit (104) communicated with the actuation
means (102) and configured to control the injection
and/or extraction of gas caused by said actuation
means (102), the lower sealing assembly (1.1) being
configured so that the actuation means (102) injects
and/or extracts gas through said lower sealing as-
sembly (1.1) and the control unit (104) being config-
ured so that the actuatingmeans (102) start injecting
and/or extracting gas during the relative displace-
ment between the sealing assemblies (1.1, 1.2) of
the sealing station (1) with which the separation
distance (Ds) is reduced and before said separation
distance (Ds) is reduced by 65% of the difference
between the maximum value and the minimum va-
lue, from its maximum value.

7. Heat sealing machine according to claim 6, wherein
the positioning support (1.30) is attached to an ele-
ment of the machine (100) in a vertically movable
manner with respect to the upper sealing assembly
(1.2).
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8. Heat sealing machine according to claim 7, wherein
the positioning support (1.30) is attached to the ele-
ment of themachine (100) byat least oneextendable
guide or by at least one elastic element (1.32).

9. Heat sealing machine according to claim 7 or 8,
wherein the element of the machine (100) to which
thepositioningsupport (1.30) is attached is theupper
sealing assembly (1.2) of the sealing station (1) or a
frame (101) of said machine (100).

10. Heat sealingmachine according to any of claims 6 to
9, wherein the value of the first distance (D1) be-
tween the positioning support (1.30) and the lower
sealing assembly (1.1) with the sealing station (1) in
the opening position (Pa) is adjustable by varying the
distance at which the positioning support (1.30) is
arranged with respect to the lower sealing assembly
(1.1), with the sealing station (1) in the opening
position (Pa).

11. Heat sealingmachine according to any of claims 6 to
10, wherein the lower sealing assembly (1.1) com-
prises at least one tray housing (1.12), the position-
ing support (1.30) comprising awindow (1.31) facing
said tray housing (1.12).

12. Heat sealingmachine according to claim11,wherein
the positioning support (1.30) comprises a sealing
gasket (1.33) surrounding the window (1.31), or the
lower sealing assembly (1.1) comprises a sealing
gasket (1.13) surrounding the tray housing (1.12).

13. Heat sealingmachine according to any of claims 6 to
12, wherein the film positioner (1.3) comprises a
roller (1.34) at each longitudinal side of the position-
ing support (1.30), said rollers (1.34) being config-
ured to be in contact with the supplied lid film (300)
whensaid lid film (300) is placed in thesealingstation
(1).

14. Heat sealingmachine according to any of claims 6 to
13, which is configured to carry out a tray sealing
method according to any one of claims 1 to 5.
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