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(54) Heat sealing and cutting device

(57)  The present invention relates to a package (4)
and a method and a heat-sealing device for forming said
package (4). Particularly, the invention relates to a meth-
od and sealing device for providing a package (4) with
at least one partially open seal, i.e. a vent (42), to permit
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venting of steam during a thermal treatment. The pack-
age (4) comprises at least one hole (43) on each side of
the at least one vent (42) to allow precise positioning of
the pouch (4) during the thermal treatment and the sub-
sequent sealing of the vent (42).
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Description
Technical field

[0001] The presentinvention relates to a package and
a method and a heat-sealing device for forming said
package. In particular, the invention relates to a method
and heat-sealing device for providing a package with at
least one partially open seal, i.e. a vent, to permit venting
of steam during a thermal treatment and wherein said
package comprises a plurality of holes in the vicinity of
the vent(s) to facilitate precise positioning of the package
during the thermal treatment and the subsequent closing
of the vent.

Background art

[0002] Many food products are sterilised or pasteur-
ised by heat or other treatment before being offered for
sale to eliminate bacterial contamination and increase
shelf-life. In one method, the food product is passed
through a microwave heating tunnel or chamber where
the food product is heated to the desired temperature
and retained at that temperature for a required period.
To protect the food product against fresh contamination
after the heat treatment it must be placed in a container
for transport, storage and sale. If the food product is
packed in the container after the heat treatment, there is
a risk that the food product may pick up new contamina-
tion during the packing operation. On the other hand, if
the food product is heat treated when sealed into its con-
tainer, problems arise in that the heat treatment will cause
the release of steam from the food product and expansion
of air in the airspace around the food product within the
container. This may cause the container to burst destroy-
ing the integrity of the container itself.

EP-A-395,317 and WO 2004/085254 both describe a
method by which the problem of expansion can be re-
duced and the integrity of the container maintained
wherein the food product is introduced in a packaging
which is only partially closed so that steam can escape
during the heat treatment step. After the heat treatment
is completed the packaging is then fully closed by heat
sealing. In particular WO 2004/085254 describes a meth-
od wherein the food product is introduced in a pouch
made of a flexible material which is left partially unsealed
in correspondence of one of the heat-seals to create a
vent. The pouch is transported through the microwave
heating tunnel by means of a conveyor and finally the
vent is closed by heat-sealing before the contents are
completely cooled down. During the transportation of the
pouches through the heating tunnel to the heat-sealing
station the pouches are free to move on the conveyor,
for instance under the force of the steam being vented.
As a consequence when the pouches arrive at the heat-
sealing station the vent can be mispositioned with respect
to the sealing bars. The pouches are then incorrectly
sealed causing loss of efficiency in the process. Thus
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there is a need to provide a mechanism to hold the pouch-
es in place while in transit through the heating tunnel to
the heat-sealing station without hindering the release of
the steam from the vent.

[0003] One solution to this problem comprises the use
of a conveyor belt provided with pins which engage with
corresponding holes present in each pouch during the
transit through the heating tunnel to the heat-sealing sta-
tion in the system. The pins can be either fixedly mounted
in the conveyor belt or they can move in and out of its
plane. Further means can be present to avoid disengage-
ment of the pouches from the pins. With this mechanism
it is possible to correctly hold the pouches aligned with
the sealing bars, the vent being correctly positioned with
respect to the sealing bar. The holes are conveniently
positioned in the sealing area of the pouch on both sides
of the vent so that, once inserted into the pins, they also
help reducing the risk of the contents of the pouch being
spilled on the conveyor belt.

[0004] Itis therefore a first objective of the present in-
vention to provide a heat-sealing device capable of form-
ing a partial seal between two superimposed sheets of
thermoplastic material, thus creating at least one vent in
the seal, and also capable of cutting at least one hole in
the area of the seal on each side of the vent(s).

[0005] A second objective of the present invention is
amethod of forming a partially opened package compris-
ing at least one vent and at least one hole in the seal
area on both sides of the vent(s).

[0006] A further objective of the present invention is a
package comprising at least one vent and at least one
hole in the seal area on both sides of the vent(s).

Disclosure of the invention

[0007] In afirst aspect, the present invention compris-
es a heat-sealing device for making partial seals com-
prising a first bar and a second opposing bar, said first
bar comprising spaced sealing portions and at least one
non-sealing portion therebetween and means for cutting
at least one hole on each side of the at least one non-
sealing portion.

[0008] In asecond aspect, the present invention com-
prises a method for making a filled package formed from
superimposed sheets of thermoplastic material, said
package comprising a central portion containing a prod-
uct and at least one partial seal, said method comprising
providing afirst bar on a first side of superimposed sheets
of thermoplastic material, said first bar comprising
spaced sealing portions and at least one non-sealing por-
tion therebetween and means for cutting atleast one hole
on each side of the at least one non-sealing portion; pro-
viding a second opposing bar on a second side of the
superimposed sheets of thermoplastic material; closing
the superimposed sheets of thermoplastic material be-
tween the first and second bar; forming a partial seal
comprising spaced sealed portions and at least one vent
in correspondence of said at least one non-sealing por-
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tion in said first bar; cutting through the superimposed
sheets of thermoplastic material with said means for cut-
ting thereby creating at least one hole on each side of
the at least one vent.

[0009] Inathird aspect, the present invention compris-
es a filled package formed from superimposed sheets of
thermoplastic material, said package comprising a cen-
tral portion containing a product and at least one partial
seal comprising spaced sealed portions and at least one
vent therebetween characterised in that at least one hole
is provided on each side of the at least one vent.

Brief description of the drawings

[0010] Fig. 1is a schematic drawing of the sealing sur-
face of first seal bar according to a first embodiment of
the sealing device of the invention

[0011] Fig. 2is a schematic drawing of the sealing sur-
face of first seal bar according to a second embodiment
of the sealing device of the invention

[0012] Fig. 3is a schematic drawing of the sealing sur-
face of first seal bar according to a third embodiment of
the sealing device of the invention

[0013] Fig. 4 is a schematic drawing of a package of
the invention

Best mode for carrying out the invention

[0014] Fig.1 shows a schematic view of the sealing
surface of the first bar of the heat-sealing device of the
present invention. First bar 1 shown in Fig. 1 comprises
two spaced sealing portions 10 and one non-sealing por-
tion 11 positioned between sealing portions 10. Sealing
portions 10 may have a smooth sealing surface or a
ribbed one.

[0015] Non-sealing portion 11 can be obtained by re-
moving a surface portion from a conventional heat-seal-
ing bar, creating a gap, so that sealing does not take
place at the cut away portion. Other methods for creating
the non-sealing portion 11 are possible, like for instance
applying a thermally insulating material in corresonding
of the non-sealing portion of the sealing bar.

[0016] Typically, the non-sealing portion 11 will be from
1 to 50 mm, 2 to 40 mm, 2 to 30 mm long to provide an
adequate ventthrough which expansion can occur during
the heat treatment stage. If desired, there may be more
than one non-sealing portion 11, although one such non-
sealing portion is generally sufficient to allow correct
venting of the steam during the heat treatment of the
product.

[0017] The optimum size of the non-sealing portion (or
optionally of the non-sealing portions), and consequently
of the vent 42 in package 4 (Fig. 4), will depend upon the
nature of the food product within the package and also
upon the rate and level of the temperature rise during the
heat treatment.

[0018] First bar 1 is also provided with means 12 for
cutting at least one hole on each side of the at least non-
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sealing portion 11. Cutting means 12 may be partially
housed in first seal bar 1, partially protruding from its
surface in a fixed relation with said surface. In operation
cutting means 12 would cut through the superimposed
sheets of plastic material when first seal bar and second
opposing bar are moved towards each other for effecting
the seal.

[0019] Alternatively, cutting means 12 may be com-
pletely housed inside first seal bar 1 on both sides of non-
sealing portion 11. In operation, cutting means 12 would
then need to be driven by a pneumatic cylinder or other
suitable means for advancing, upon signal or by other
synchronization means, in order to cut holes 43.

[0020] Inthe embodiment of the sealing device shown
in Fig. 1 two cutting means 12 are shown, one on each
side of non-sealing portion 11. However the number of
cutting means 12, and consequently of holes 43 in pack-
age 4, can vary depending on the size and type of pack-
age, although at least one hole on each side of vent 42
is required to correctly maintain the position through the
heating tunnel.

[0021] The distance of cutting means 12 from non-
sealing portion 11 and consequently the distance of holes
43 from vent 42 may vary and is typically about 5 to 70
mm, 5 to 50 mm.

[0022] In order to provide sufficient mechanical resist-
ance when the pins present on the conveyor belt of the
heating tunnel are inserted into holes 43 of package 4,
cutting means 12 are positioned within first seal bar 1 in
such a way that holes 43 will be at a distance of not less
than 1 mm, , generally not less than 4 mm, from the edge
of the package.

[0023] Cutting means 12 can be made from any suit-
able material, preferably metallic; and can be of any suit-
able shape. Generally cutting means 12 are flat blades-
The length of cutting means 12 typically ranges from 1
to 20 mm, 1.5to 15 mm.

[0024] Holes 43 consequently have different shapes,
like elliptical, round, triangular, square or can also be in
the form of a cross or of an elongated slot.

[0025] The sealingdevice of the invention is not limited
to the linear sealing device which has been described in
detail. For instance the sealing device of the invention
could be inthe form of a sealing frame suitable for sealing
a web of flexible thermoplastic material around the pe-
riphery of a rigid thermoplastic container such as a tray.
In this case the sealing device would comprise a first
sealing frame comprising spaced sealing portions and at
least one non-sealing portion therebetween; means for
cutting at least one hole on each side of the at least one
non-sealing portion; and a second opposing frame or
support. Inthe case of a sealing frame the spaced sealing
portions can be in the form of a continuous sealing line
following the periphery of the rigid thermoplastic contain-
er, interrupted only by the non-sealing portion.

[0026] Alternatively, the sealing device of the invention
could be designed to comprise an irregular non-sealing
portion to provide a tortuous path for the venting steam,
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like non-sealing portion 21 shown in Fig. 2.

[0027] Inits second aspect the present invention com-
prises a method for making a filled package formed from
superimposed sheets of thermoplastic material, said
package comprising a central portion containing a prod-
uct and at least one partial seal, said method comprising
providing afirstbar on afirst side of superimposed sheets
of thermoplastic material, said first bar comprising
spaced sealing portions and at least one non-sealing por-
tion therebetween and means for cutting at least one hole
on each side of the at least one non-sealing portion; pro-
viding a second opposing bar on a second side of the
superimposed sheets of thermoplastic material, i.e. the
side opposite said first bar; closing the superimposed
sheets of thermoplastic material between the first and
second bar; forming a partial seal comprising spaced
sealed portions and at least one vent in correspondence
of said at least one non-sealing portion in said first bar;
cutting through the superimposed sheets of thermoplas-
tic material with said means for cutting, thereby creating
at least one hole on each side of the at least one vent.
[0028] Inthe method of the presentinventionthe partial
seal can be formed at the same time as other seals de-
fining the package. An example of such a method is a
so-called tray lidding process wherein a generally flexible
cover is sealed around the perimeter of a tray (or similar
container) by means of a heat-sealing frame.

[0029] Alternatively, the partial seal can be formed ei-
ther before or after the formation of the the other seals
defining the package.

[0030] The superimposed sheets of thermoplastic ma-
terial used in the method of the invention can be either
the same or different. When the superimposed sheets of
thermoplastic material are the same they can be in the
form of a seamless tube or they may have been joined
at the edges by one or two seals. When two different
sheets of thermoplastic material are used they can be
both flexible or one flexible and one rigid or both rigid.
[0031] Although not limited to one packaging process
the method of the present invention will be described in
detail with respect to a method for forming a pouch in a
form-fill-seal process.

[0032] In aform-fill-seal process a tube is formed from
a thermoplastic film and the bottom end seal is made by
transversely sealing across the tube with heated seal
bars to form a wide heat seal and, consequently, produc-
ing a pouch ready to receive a product. After the heat
seal is made, the pouch is filled and then another trans-
verse heat seal is made across the width of the tube in
a relatively wide band. This seal is transversely severed
by means of a cutting blade to separate the filled pouch
from the next pouch to be filled. Thus, one wide band
seal serves as the top seal for one pouch and the bottom
seal for the next one.

[0033] The tube of thermoplastic material can be either
a seamless tube or, preferably, a tube formed from a
sheet of flattened film by a longitudinal seal. The film
material is preferably a relatively strong, heat sealable
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film having good seal strength and, if extended shelf life
of the contents is desired, the film may have gas barrier
properties.

[0034] In the method of the present invention the top
seal is a partial seal and a plurality of holes are cut on
both sides of the non-sealed area, i.e. the ventin the seal.
[0035] Thus a sealing device according to the first as-
pect of the present invention is used to make the trans-
versal seal that corresponds to the top seal of the pouch.
[0036] Inoneembodimentofthe method of the present
invention this is accomplished by using two separate,
parallel, sealing devices to make the transversal seal,
the top one being a conventional sealing device produc-
ing a continuous seal, the bottom one being a sealing
device capable of making a partial seal and which is pro-
vided with at least one cutting mean on each side of the
vent in the seal. A cutting blade, to separate the filled
pouch from the next pouch being filled, is housed in the
space between the top and the bottom sealing devices.
[0037] In operation, the tube is clamped by squeeze
rollers and filled with a charge of product. Below the
squeeze rollers, first seal bar 1 and second opposing bar
of the sealing device of the invention and at the same
time first and second bar of the bottom sealing device
are moved toward each other, to contact and flatten a
portion of the pouch material. The thus flattened portion
of the pouch material is then sealed: the partial seal for
a lower or filled pouch is made by first seal bar 1 and
second opposing bar of the sealing device of the inven-
tion whereas the continuous bottom seal for the next to
be formed pouch is made by the top sealing device. Both
sealing devices are heated to the heat welding temper-
ature of the particular thermoplastic film from which the
tube is formed. When the sealing device comprises fixed
cutting means 12 protruding from the surface of first seal
bar 1 the plurality of holes 43 is cut through the pouch
material as soon as first seal bar and second opposing
bar are moved towards each other. Then the cutting blade
that separates one filled pouch from the next is advanced
from its resting position by appropriate means for ad-
vancing, and through the pouch material, thus severing
the pouch material. After the cutting of the pouch material
is completed, the cutting blade is retracted back and the
filled package 4 discharged from the machine.

[0038] When cutting means 12 are completely housed
within first seal bar 1, then cutting means 12 and the
cutting blade that separates one filled pouch from the
next are advanced from their resting positions by appro-
priate means for advancing after the partial seal has been
made, and through the pouch material, thus severing the
pouch material and cutting a plurality of holes 43 on both
sides of the vent in the top seal thus created. After the
cutting of the pouch material is completed, cutting means
12 and the cutting blade are then retracted back and the
filled package 4 discharged from the machine.

[0039] In an alternative embodiment schematically
shown in Fig. 3, top and bottom sealing devices form one
single sealing device 3 which comprises distinct sealing
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areas 33 and 34. Sealing area 33 which forms the top
seal of the filled pouch comprises two spaced sealing
portions 30, one non-sealing portion 31 positioned be-
tween sealing portions 30 and cutting means 32 posi-
tioned on both sides of non-sealing portion 31. Sealing
area 34, which forms the bottom seal in the next to be
formed pouch, comprises a continuous sealing surface
35.

[0040] As outlined above, in operation, a tube of ther-
moplastic material is clamped by squeeze rollers and
filled with a charge of product. Below the squeeze rollers,
seal bar 3 and its opposing bar (not shown) are moved
toward each other, to contact and flatten a portion of the
pouch material. The thus flattened portion of the pouch
material is then sealed: the partial seal for a lower or filled
pouch is made by sealing area 33 whereas the continu-
ous bottom seal for the next to be formed pouch is made
by sealing area 34. Both sealing areas are heated to the
heat welding temperature of the particular thermoplastic
film from which the tube is formed. Cutting means 32 may
be either fixedly protruding from the surface of sealing
area 33 or in alternative completely housed within sealing
area 33 as described above. Once cutting of the plurality
of holes 43 on both sides of the vent is completed, filled
package 4 is separated from the next pouch being filled
by means of a cutting blade.

[0041] In its third aspect, the present invention com-
prises a filled package 4, shown in Fig. 4 in the form of
a pouch, said package comprising a central portion 40
containing a product 44 and at least one partial seal com-
prising spaced sealed portions 41 and one vent42. Holes
43 are provided on each side of vent 42.

[0042] The package shown in Fig. 4 further comprises
continuous seal 45 opposite the partial seal. Depending
from the source of material, in tubular form or a folded
web, pouch 4 may also comprise a longitudinal seal (not
shown) at the back of the pouch.

[0043] Package 4 could also be in the form of a tray
with a cover lid sealed around the periphery of the tray,
provided at least one vent and a plurality of holes on both
sides of said vent(s) are provided in the seal.

[0044] Any type of thermoplastic material can be used
for the packages of the invention depending on the type
of food product and the required shelf-life, as it is well
known in the art.

[0045] Once made the packages are fed to a heating
tunnel in such a way that the at least one hole on each
side of the vent of each package engages a correspond-
ing number of pins protruding from the conveyor belt
which carries the packages through the heating tunnel.
Even though during such heat treatment steam is given
off from the product within the package and the air in the
head space above product expands leaving the package
through the vent the packages will remain correctly po-
sitioned on the conveyor belt due to their engagement
with the protruding pins. Once the heat treatment is com-
pleted the package is correctly positioned for the vent to
be closed, for instance by sealing or welding, without any
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risk of mispositioning and possibly incorrect closure of
the package.

Claims

1. A heat-sealing device for making partial seals be-
tween superimposed sheets of plastic material com-
prising a first bar (1) and a second opposing bar,
said first bar (1) comprising spaced sealing portions
(10) and at least one non-sealing portion (11) ther-
ebetween characterised in that means (12) for cut-
ting at least one hole on each side of the at least one
non-sealing portion (11) are provided in said first bar

(1).

2. The heat-sealing device according to claim 1 where-
in the means for cutting (12) are fixedly protruding
from the surface of the first bar (1).

3. Amethod for making afilled package (4) formed from
superimposed sheets of thermoplastic material, said
package comprising a central portion containing a
product and at least one partial seal, said method
comprising providing a first bar (1) on a first side of
superimposed sheets of thermoplastic material, said
first bar comprising spaced sealing portions (10) and
at least one non-sealing portion (11) therebetween
and means (12) for cutting at least one hole on each
side of the at least one non-sealing portion (11); pro-
viding a second opposing bar on a second side of
said superimposed sheets of thermoplastic material;
closing said superimposed sheets of thermoplastic
material between said first and second bar; forming
a partial seal comprising spaced sealed portions (41)
and at least one vent (42) in correspondence of said
at least one non-sealing portion (11) in said first bar;
cutting through the superimposed sheets of thermo-
plastic material with said means (12) for cutting,
thereby creating at least one hole (43) on each side
of the at least one vent (42).

4. A filled package (4) formed from superimposed
sheets of thermoplastic material, said package com-
prising a central portion (40) containing a product
(44) and at least one partial seal comprising spaced
sealed portions (41) and at least one vent (42) ther-
ebetween characterised in that at least one hole
(43) is provided on each side of the at least one vent
(42).

5. The package according to claim 4 which is in the
form of a pouch.

6. The package according to any one of claims 4 or 5
wherein one hole (43) is provided on each side of
one vent (42).
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