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(57) Abstract: When the opposing housings (1, 8) of the apparatus are closed, they form between them a small main chamber (P)
delimited above by the film (H) for covering the tray and below by the tray (V) itself containing the product (M), and laterally by
any suitable mechanical interface structure which surrounds the perimeter of said film and connects it to the perimeter of the upper
edge (B) of the tray, this interface structure having holes (22) which are suitably distributed, are located outside the perimeter of
the tray, and communicate with said main chamber (P). One or more of these holes (22) open(s) on at least one side of the tray and
is/are connected to a first circuit (23, 24), while another one or more of said holes (22') open(s) on at least one opposing side of
the tray and is/are connected to a second circuit (17) which in turn is connected to the inner chambers of the two housings (1, 8).
Means (18, 19, 20) are provided to operate in such a way that, in the step of vacuum formation, both said first circuit (24) and said
second circuit (17) are connected to vacuum forming means (21) which are kept active for a sufficient time to eliminate some of
the air from the inside of the tray and to act in such a way that said first circuit (24) is connected in the next step or at the correct
time to means (25) for supplying the process gases, while said second circuit (17) is closed or remains in communication with the
vacuum means (21) to ensure that the process gas entering the tray from said first circuit (22, 24) causes the residual air in the tray
to flow out from and/or towards said second circuit (22', 17), thus flushing and saturating the inner volume of the tray, which is
subsequently sealed using known steps and means for welding and finally cutting the film (H).
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TITLE:

APPARATUS WITH OPPOSING HOUSINGS FOR MODIFIED ATMOSPHERE
PACKAGING OF PRODUCTS PLACED IN TRAYS

DESCRIPTION

The invention relates to a processing unit or apparatus which welds a sealing film in
a gas-tight way onto at least one tray containing a product to be packaged. The
apparatus in question is suitable for packaging machines known as “tray sealers”,
which weld a film on top of prefabricated trays filled with a product to be packaged,
such as a food product. The apparatus according to the invention can be classified in
IPC B65B31/04 since it is of the type with opposing housings and can produce
packages of the type known as MAP (Modified Atmosphere Packages), in which the
product is enclosed in a sealed packaging which contains a modified atmosphere, to
improve the preservation of the product without any substantial difference in pressure
between the inside and the outside. In order to modify the atmosphere, in a step in
which the product placed in the tray is covered by the barrier film for subsequent
sealing, which is kept suitably distant from the perimetric edge of the tray, air is
initially removed from inside the tray and is then replaced with a modified
atmosphere, such as an atmosphere based on nitrogen, carbon dioxide, oxygen
and/or other gases.

For the implementation of this process in the prior art, the trays containing the
products are housed in a lower housing which is open at the top, the edges of the
trays bearing on the edge of the seat containing the trays. Means are provided for
positioning the trays above the lower housing, for introducing them into this housing,
and for extracting them at the end of the cycle, to enable them to be removed and
replaced with new trays to be sealed. An upper housing is located above, and
aligned with, the lower housing, and the film from which portions are taken for sealing
the trays placed beneath it passes under the upper housing. When the trays have
been positioned above the lower housing, the two housings are made to close onto
each other and onto the film, which divides the inner spaces of the two housings from

each other, and which is suitably raised above the edges of the trays, in such a way
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that the inner space of the trays filled with products communicates with the inner
space of the lower housing. In the packaging cycle, the inner spaces of the two
housings are connected to a vacuum source, in order to remove air from inside the
trays through the lower housing and balance the counter-pressure on the film through
the upper housing, in such a way that the film remains raised and separated from the
trays. In the next step, the inner volume of the lower housing is separated from the
suction circuit and is connected to a source for the progressive feed of the modified
atmosphere, while the inner volume of the upper housing is connected to means for
progressive pressurization, in such a way that the pressures acting above and below
the film are kept, for example, at equal levels. The modified atmosphere is usually
introduced into the lower housing until the pressure reaches the level of atmospheric
pressure, and the upper housing is connected to a circuit which gradually connects it
to the atmosphere. When the process gases have been introduced into the lower
housing and then passed through this into the trays, at least the lower circuit for
supplying the treatment gases is closed, and means located in the upper housing
operate at the correct time by descending and interfering with the film in order to
heat-weld it in a sealed way onto the edges of the trays and subsequently cut and
separate the portion of film welded onto each tray from the remainder of the film
which is connected to a reel for collecting the waste film. In the next step, the two
housings open by moving away from each other, the packaged trays are extracted
from the lower housing and are removed and replaced with new trays, the film
advances by one step to remove the waste film and position new intact film over the
new trays, and the cycle which has been described is repeated.

In other cases, the inner spaces of the two housings are connected to separate
circuits, so that the film can be treated by the upper housing so as to give it an
upwardly convex shape, which is particularly suitable for application to trays where
there is an overflow of the product to be packaged. The vacuum is initially created by
the circuit of the lower housing and the process gas for preserving the product is then
injected. An example of this solution is described in US patent application
2005/0257501 published on 24-11-2005, entitled: "Method and packaging machine
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for packaging a product arranged in a tray".

A similar method is described in ltalian patent no. 1 244 845 of 22-11-1990, entitled:
“Packaging machine for sealing containers”.

The main problem encountered with prior art tray sealers is that a large quantity of
process gas, which is cyclically injected into the trays through the inner volume of the
lower housing, remains in this housing and is then dispersed into the surrounding air
at the end of the cycle when the housings are opened. This has a significant effect on
packaging costs, since the price of process gases is considerable, and it also
complicates the design of the machine because the dispersion of process gases into
the environment has to be prevented by the use of suction hoods. In the recent
application PCT/EP/2011/050731 dated 20.01.2011, an attempt was made to
overcome the aforesaid limitations of the prior art by constructing the means forming
said opposing housings, between which the trays filled with product and the film
above them are inserted, in such a way that, in a first step of closure of the housings,
portions of film having a greater extension than the plan view of the edges of each
tray are retained, and in such a way that the inner chambers of the upper and lower
housings communicate with each other and with the inner space of the ftrays,
enabling this whole circuit to be connected to the means for forming a vacuum in the
trays. In the next step, said portions of film are brought towards the trays, but without
sealing them, so as to form a main chamber of very small volume within each tray,
which is separated from the inner chambers of the two housings and which is partly
delimited by at least one component which has portions close to the edges of the tray
and in which suitably distributed internal passages are formed, each of these
passages having one end opening into said main chamber while its other end is
connected to a process gas supply circuit. The process gases can then be injected
directly through this circuit into said main chambers, and therefore directly into the
trays, while the inner chambers of the two housings are gradually pressurized by a
connection to the atmosphere, as is done in the prior art in the upper housing only.
When the treatment of the trays is complete, the operating cycle continues in the

conventional way, with the execution of the steps of heat-welding and cutting. When
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the two housings are opened with both of their inner chambers at atmospheric
pressure, the considerable dispersion of process gases which occurs in the prior art
does not happen here, since the small quantity of process gas supplied to the trays
has been trapped within the small internal spaces of the trays which are sealed by
their covers. The circuits connected to said main chambers can be used to carry out
selective and, if required, differentiated treatments of groups of trays which are
placed between the pairs of opposing housings from time to time.

When the last-mentioned solution was observed in operation, it was found that, when
the trays were large and only partially filled with product, and/or when the product
required the forced elimination of the oxygen contained in the ambient air, the time
taken for the whole packaging cycle was relatively long, since a considerable amount
of time is required for the forced evacuation of the air from inside the trays and for the
subsequent injection of gas into the inner volumes of the trays.

At this point, a new major technical problem arose. This was the problem of forming
acceptable packages of the MAP type, of any size and for any product, in limited
operating times and with the preliminary formation of lower vacuums in the housings
than those required by the prior art. A subsidiary problem arising from this major
problem was that of enabling the user of the packaging machine to select, from the
control panel of the machine, the type of cycle to be carried out, according to the type
and characteristics of the product to be packaged and of the packaging, so as to
prepare the machine for the execution of variable operating cycles which are
technically reliable in all cases, in limited time intervals. These problems have been
resolved by the solution claimed in the appended Claim 1 and in the subsequent
dependent claims, based on the following proposal for a solution.

During the packaging cycle, it is possible to form a main chamber which is delimited
by the film covering the tray, by the upper edge of the tray, and by a suitable
mechanical interface structure which surrounds the perimeter of said film and
connects it to the perimeter of said upper edge of the tray, while holes opening on the
perimeter of the tray can be formed in this interface structure. Of these holes, the

ones that open on at least one side of the tray are connected to a first circuit, while all
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the other said holes are connected to a second circuit which is connected to the inner
volume of the lower housing and to that of the upper housing. In the step of vacuum
formation, both said first and said second circuit are connected to the vacuum
forming means which are kept active for a limited time, for example a time sufficient
for the elimination of 30-50% of the air from the inside of the tray. When the vacuum
has been formed, said first circuit is connected to the process gas supply source,
while said second circuit is closed or remains connected to the vacuum pump, in
such a way that a gas-flush cycle follows or is superimposed on a vacuum-gas cycle.
The gas entering the tray from said first circuit forces the residual air in the tray to
flow out through said second circuit, and simultaneously flushes and saturates the
inner volume of the tray. Using this solution, it is possible to saturate the inside of the
tray with process gases in a short time, after which the tray is finally sealed in the
known steps of welding and final cutting of the film.

Further characteristics of the invention, and the advantages resulting therefrom, will
be made clearer by the following description of some preferred embodiments of the
invention, illustrated purely by way of non-limiting example in the figures on the two
attached sheets of drawings, in which:

- Fig. 1 is a cross-sectional view of the two opposing housings in the first step of
closure onto the film, the housings containing a tray filled with product to be treated
and sealed;

- Fig. 2 shows schematically, in a plan view from above, a seat of the lower
housing containing a tray to be treated and sealed,;

- Fig. 3 shows a variant of the solution of Figure 2;

- Fig. 4 shows a significant part of the housing of Figure 1 in the known step in
which the film is welded onto the edge of the tray;

- Figs. 5, 6, 7 and 8 show some possible timing diagrams which relate the steps
of vacuum, gas injection and welding of the tray to each other.

In Figure 1, the number 1 indicates the upper housing which is provided in its lower
part with inner annular edges 101, 101" and an outer edge 201 which surrounds said

inner edges and which, together with the latter, delimits an annular chamber 2 which
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communicates, through apertures 3 suitably distributed along the edge 101, with the
inner volume 102 of the housing 1, which is connected to suitable vertical guiding
and raising and lowering means which are indicated schematically by the double
arrow F1 but are not illustrated in detail since they are already known. Within the
housing 1 there is a plate 4 of a known type connected to special means 104 for
selective raising and lowering, which, by means of respective interposed guide and
spring means 105, support heat-welding units 5 beneath them and carry cutting units
6 which surround the outside of each welding unit 5 and are normally retracted from
the latter. The housings shown in Figure 1 are such that they can operate
simultaneously on two parallel lines of trays V and V’, but only the part intended to
operate on a line of trays V has been depicted in a substantially complete way,
although it is to be understood that the part of the housing intended for operation on
the other line of trays V' is a mirror image of that illustrated and is identical thereto in
all respects. However, it is to be understood that the protective scope of the invention
also includes housings which can operate on a single line of trays or on a single tray,
for which the edge 101’ will be placed adjacent to an outer edge 201. The number
100 indicates known means for damping the closure of the upper housing 1 onto the
aforesaid lower housing. The heat-welding film H passes under the housing 1 and is
used to seal the preformed trays V filled with the product M, the trays being placed by
any suitable means under the housing 1 and accurately centred with respect to said
means 5 and 6, while also bearing on extractors 7 of a known type associated with
the lower housing 8 with corresponding guide and movement means 107. The lower
housing 8 is connected to suitable known raising and lowering means indicated
schematically by the double arrow F2, and has a chamber 9 whose shape and size
are such that it can house the extractor 7 with the tray V when the housing is raised
(see below), this chamber being provided at its top with a seat having an annular
opening 10, usually with a non-stick gasket 110, on which the lower part of the edge
B of the tray V is intended to bear in a sealed way. At a level above that of the
annular seat 10, the lower housing 8 has flat surfaces 11, 11" with annularly

continuous gaskets 12 and 13, aligned with and facing the edges 101, 101’ and 201
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of the upper housing 1.

Between the annular seat 10 and the flat surface 11 there is an annular recess 14
having suitable characteristics, while the portion of the flat surface 11 lying between
said gaskets 12 and 13 has vertical apertures 15 in the form of holes or slots
communicating with the underlying gap 109 which is connected to the chamber 9
through lateral apertures 16 of the lower housing 8, and communicating with the
inner chamber 2 of the upper housing 1 which lies above when the two housings are
closed as shown in Figure 1 (see below). The chamber 9 has an opening with a
conduit 17 which can be connected to or disconnected from a vacuum pump 21 by
means of a shut-off unit with valve means 18, controlled by a processor 19. The
number 20 indicates a unit for programming, and if necessary for interrogating and
controlling, the processor 19 and the unit 18 connected thereto.

It can be seen in Figures 1 and 2 that the recess 14 surrounding the annular seat 10
has holes and/or slots on its four sides, arranged in at least two opposing rows 22,
22’ or preferably in four rows as also indicated by 227, these last rows of holes being
connected to the rows 22’ and being connected, together with these, to the inner
circuit 9, 109 of the housings 1, 8. The rows of holes 22 are connected to a manifold
23 of any suitable type, which is located inside the housing 8 and which is connected
by means of one or more conduit(s) 24 to the shut-off unit 18 to which the means 25
for supplying the process gases to be injected into the trays are also connected.

The apparatus operates in the following way. In an intermediate step of the operating
cycle, the apparatus is in the condition shown in Figure 1. The tray V with the product
bears with its edge B on the gasket 110 of the annular seat 10, the housings 1 and 8
are closed onto each other, with the edges 101, 101" and 201 interacting with the
annular gaskets 12 and 13 and with a portion of film H clamped between the gasket
12 and said edges 101, 101’ and suitably raised above the edge B of the tray. In a
first operating step of the apparatus, the conduits 17 and 24 are connected through
the unit 18 of Figure 1 to the pump 21 which thus draws air both from the inside of
the tray, through all the holes 22, 22’, 22", and from the chambers 9, 109 of the lower

housing, as well as from the chambers 2, 102 of the upper housing, in such a way
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that the pressures on the opposing faces of the film H are equal and the arrangement
of the film in space is not substantially changed. When a sufficient vacuum has been
formed in the tray, the conduit 17 is, for example, closed by the unit 18 in the
connection to the pump 21, which, for example, is switched off (see below), and, at
the correct time, the unit 18 connects the conduit 24 to the source 25 supplying the
process gases which, as indicated by the arrows Z in Figure 2, enter the tray V
through the row of holes 22 and create a saturation front which advances in a
uniform laminar way, without any development of turbulence, thus forcing the
residual air in the tray to flow out through the rows of holes 22" and 22’ and to enter
the chambers 9, 109, 2, 102 of the housings where there is a low vacuum. The
amount of gas entering the tray is equal to the amount of air leaving it and entering
the inner chambers of the housings, and therefore the pressure on the opposite faces
of the film H is substantially balanced. When the inner space between the tray and its
covering film has been saturated with the process gases, the welding means 5 are
lowered as shown in Figure 4 to fasten the film in a gas-tight way, and at the correct
time the unit 18 shuts off the connection of the conduit 24 to the process gas supply
source 25. Thus the treatment gases rapidly saturate the inner space of the tray
containing the product to be packaged, and remain trapped therein after said step of
welding the film H onto the edge of the tray. This step is immediately followed by the
step in which the film is cut, by the lowering of the means 6 which partially enter the
annular recess 14, after which the inner chambers of the housings are brought to
atmospheric pressure, the means 5 and 6 are raised, the housings are moved away
from each other, the extractor 7 raises the packaged tray from the seat 10, and
known means come into operation in order to remove the sealed trays, to replace
them with new trays to be sealed, to advance the film H, to remove the waste part of
the film and move it towards collection means, and to provide a new intact portion of
the same film above the new trays to be sealed.

The three diagrams in Figure 5 show the interaction of the vacuum or suction step A,
the gas injection step G and the welding step S in the prior art. The long amount of

time elapsing in the step in which the suction A is active (position 1) is additional to
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the subsequent time in which the gas injection step G is active, and therefore when
the welding step S is activated the total time taken for treating the inner volume of the
tray to be sealed is the sum of the two aforesaid time intervals, which is equal to T1.
However, Figure 6 shows that the time T2 for treating the inner volume of the tray to
be sealed can be reduced considerably with the apparatus according to the
invention, since the active time of the vacuum step A is reduced and partially
overlaps with the gas injection step G, as described above. The shorter vacuum
formation time is obviously associated with a lower vacuum in the tray and in the
housings, providing benefits in relation to the construction of the housings and of the
various sealing gaskets. It is to be understood that what is described and illustrated
in Figure 6 is a possible, but not unique, mode of operation of the apparatus
according to the invention. The diagrams in Figure 7 show, for example, that the
suction step A can also be maintained during the gas injection step G. On the other
hand, the diagrams in Figure 8 show that the gas injection step G can start at the
same time as the vacuum step A which may have a brief duration. Again, it is to be
understood that these are only some possible alternative modes of operation of the
apparatus and that others may be used, possibly in response to specific packaging
requirements.

As stated with reference to Figure 2, the holes 22" in the shorter sides of the tray can
be omitted or can be provided in a limited number and/or in an arrangement closer to
the row of holes 22’ than to the row 22, or can be provided with a different geometry
and/or shape. The variant illustrated in Figure 3 shows that the rows of holes 22” can
be connected to corresponding manifolds 23’ to which their conduits 24’ are
connected. In the vacuum formation step, all the holes 22, 22’ and 22" are in suction
mode. However, when the gas injection step commences, the holes 22 are
connected to the gas source, while the holes 22” can be closed or modified by, or in,
connection with the outlet holes 22’. Simple means located behind the corresponding
conduits 24’ can be used to close or constrict said rows of holes 22" automatically, in
such a way that the process gases flow from the holes 22 solely or predominantly

towards the opposing holes 22’ as indicated by the arrows Z in Figure 2, so as to
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occupy in a uniform way, without any formation of vortices or reflux, the whole
extension of the main chamber P containing the film, tray and product.

Using the means 20 of Figure 1, located on the control panel of the machine, the
operator can select and set the operating cycle which is most suitable for the
packaging of the products in the trays at any given time, given that, in addition to the
indicated cycles, the machine can execute packaging cycles with a vacuum only or

normal packaging cycles.
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CLAIMS

1. Apparatus with opposing housings for the modified atmosphere packaging of
products placed in trays, of the type comprising a downwardly open upper housing
(1) containing the welding means (5) and preferably also containing the means (6) for
cutting the barrier film (H) for sealing the trays, and an upwardly open lower housing
(8) with a chamber (9) having at least one seat (10) for housing a tray (V) which can
be moved into and out of this seat, and comprising means for positioning a stretched
portion of film (H) between the two housings (1, 8) and above the trays (V), as well as
means for bringing said housings towards each other to clamp between them the
edges of the tray and said fiim above these edges, and also comprising means
operating at the correct time to extract air from the tray and subsequently inject
process gases into it to preserve the product placed in the tray, before the
subsequent step of welding the film onto the edge of the tray and the subsequent
cutting along the perimeter of the portion of flm welded to the tray, characterized in
that means are provided to operate in such a way that said housings (1, 8) form
within them a main chamber (P) delimited above by the film (H) for covering the tray
and below by the tray (V) containing the product (M), and laterally by any suitable
mechanical interface structure which surrounds the perimeter of said film and
connects it to the perimeter of the upper edge (B) of the tray, this interface structure
being provided with holes and/or slots (22) which are suitably distributed and located
outside the perimeter of the tray and which communicate with said main chamber
(P), one or more of these holes (22) opening substantially in one portion or side of
the tray and being connected to a first circuit (23, 24), while another one or more
(22’) of said holes open(s) in at least one opposing portion or side of the tray and
is/are connected to a second circuit (17) which is connected to the inner chambers of
the two housings (1, 8), means (18, 19, 20) being provided to operate in such a way
that, in the vacuum formation step, both said first circuit (24) and said second circuit
(17) are connected to vacuum forming means (21) which are kept active for a
sufficient time to eliminate some of the air from the inside of the tray and to operate in

such a way that, in the next step or at the correct time, said first circuit (24) is
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connected to means (25) for supplying the process gases, while said second circuit
(17) is closed or remains connected to the vacuum means (21) in such a way that the
process gas flowing into one part of the tray through said first circuit (22, 24) forces
the residual air in the tray to flow out from and/or towards at least one opposing part
of the tray, through said second circuit (22°, 17), the whole arrangement being such
that the inner volume of the tray is simultaneously flushed and saturated, thus
uniformly occupying, without the formation of vortices or reflux and therefore very
rapidly and reliably, the whole extension of said main chamber (P) comprising the
film, the tray and the product, which is subsequently sealed using known steps and
means of welding and final cutting of the film (H).

2. Apparatus according to Claim 1, in which said mechanical interface structure forms
part of the lower housing (8) and comprises the annular seat (10, 110) adapted to
contain the tray (V, M) and to support it by its edge (B) and comprises an annular flat
surface (11, 11’) which surrounds said seat (10) and whose upper face is at a higher
level than this seat (10) and has annular gaskets (12, 13) on which the lower edges
(101, 101°, 201) of the upper housing (1) bear in a sealed way, when the upper
housing is closed onto the lower housing (8), with the interposition of the film (H)
which is thus suitably raised above the edge of the tray to form said main chamber
(P), an annular recess (14) being provided between said seat (10, 110) and said
annular flat surface (11, 11°) and having said holes and/or slots (22, 22') opening into
it, through which the main chamber (P) can be connected to said vacuum forming
means (21) and/or to said process gas supply means (25).

3. Apparatus according to Claim 1, in which said first circuit (24) is connected to a
manifold (23) which is located inside the lower housing (8) and which is connected to
said holes (22) opening on at least one side of the tray, while said second circuit (17)
communicates with the inner chambers (9, 109) of the lower housing (8) which are
directly connected to the holes (22’) opening on at least one opposing side of the
tray, said first and second circuits (24, 17) being connected to a shut-off unit with
valves (18), controlled by a processor (19) with a programming terminal (20) and

connected to said vacuum forming means (21) and to said process gas supply
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means (25).

4. Apparatus according to Claim 1, in which said annular recess (14) also has
supplementary holes and/or slots (22”) opening on the other two sides of the tray,
these supplementary holes communicating with the inner chamber (9, 109) of the
lower housing (8) directly or with the interposition of the controlled shut-off means,
the whole arrangement being such that, in the vacuum step (A), said auxiliary holes
(22”) are also active, while in the gas injection step (G) the auxiliary holes (227) are
closed or constricted, in such a way that the air flows out of the main chamber (P)
including the tray solely or predominantly through the holes (22’) opposite the holes
(22) for the inflow of the process gases.

5. Apparatus according to Claim1, characterized in that it comprises means for
setting the apparatus, using the programming unit (20) of the processor (19), for the
actuation of any one of a number of cycles specified for the production of packages
of the MAP type or for the production of packages of any other suitable type,

including conventional packages.
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