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(54) Apparatus for packaging trays containing products in a modified atmosphere

(57) The apparatus comprises a horizontal drawer
(3) with an opening (103) through which the body of the
tray to be packaged can pass, said tray with its edge (B)
resting on the upper, horizontal and flat side of an annular
rim (1) which surrounds the said opening and, around
this rim, the drawer has a continuous annular channel
(4), the outer shoulder (104) of which has a height greater
than that of the inner shoulder and opens out on the upper
side (203) of the said drawer which is thus at a height
greater than that of the said rim (1) and the upper edge
(B) of the tray positioned on the latter. Means are envis-
aged for extending over the upper side of the said drawer
with the tray inside it a length of barrier film (112) and
foil-�pressing means (17) are envisaged for pressing,
when operated, the film onto the upper side of the drawer
(3), at a due distance from the outer shoulder of the said
annular channel (4), all of which so as to form a packaging
chamber (C) which is substantially closed with respect

to the exterior and is defined at the bottom by the tray
(V), at the top by the said barrier film and along the sides
by the said annular channel (4) which has along at least
one side one or more openings (7) through which, upon
operation, the modified atmosphere may be blown into
the said chamber (C), while on the opposite side of the
said annular channel (4) one or more discharge openings
(10) are provided, through which openings firstly the air
contained inside the tray, pushed by the front edge of the
incoming modified atmosphere, is able to pass out and
also part of the said modified atmosphere can pass out.
Once packaging of the said chamber has been complet-
ed, a heat-�welding plate (21) is lowered and pushed onto
the edge (B) of the tray so as to heat-�weld onto the latter
the said closing film (112) and trap in the packaging thus
formed the quantity of modified atmosphere useful for
conserving the product, following which, after the heat-
welding, cutting means (27) are activated and separate
from the film the closed tray.
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Description

�[0001] The invention relates to the machine and to the
method described in the document WO 2006/084807
(A1), which concerns a machine and a method for pack-
aging food products inside tubs or trays which are closed
sealingly at the top with a thermoplastic film, in particular
for packaging trays containing the product in a modified
atmosphere. With this method and with this machine it
has been possible to produce packages containing prod-
ucts in a modified atmosphere, with surprising results
when tubs or trays made of expanded polystyrene suit-
ably provided for such a type of gas-�tight packaging are
used, since the said trays have their upper edge which
is sufficiently elastically yielding to be suitable for under-
going a process involving continuous welding with the
covering film by means of a welding roller which applies
onto the tray itself and onto the film the appropriate pres-
sure and heating values. When, instead, the trays are
transparent and made, for example, of PE or PET, the
aforementioned continuous heat-�welding process per-
formed by means of a roller has posed production diffi-
culties owing to the relative rigidity of the edge of these
trays, even though sufficiently elastically yielding mate-
rial was placed under this edge. In order to be able to
perform operations also on this type of tub or tray it was
necessary to devise a new solution which would allow
the flushing with modified atmosphere of the internal vol-
ume of the product-�containing tray to be performed, so
as to expel the air from this volume and replace it grad-
ually with the mixture of conservation gases, in a same
static station where heat-�welding of the film onto the edge
of the tray is subsequently performed, using a welding
plate which reproduces the form and the dimensions of
the edge of the said tray, for example in the same station
where previously the shearing operation was performed
in order to separate the closed tray from the film used to
obtain the closing cover for the said tray. This research
resulted in an operating station or an apparatus which
could function with a manual cycle for insertion and ex-
traction of the trays to be packaged or which could be
integrated in the context of a machine which automati-
cally performs the movement of the product-�containing
trays, for example as described in the aforementioned
patent application. Also in the station or in the apparatus
according to the invention, the modified atmosphere is
created inside the tray without the use of vacuum pumps
in order to eliminate firstly the air present in the said prod-
uct- �containing tray, but by means of a so-�called flushing
operation which consists in introducing into the tray the
modified atmosphere using blowing means and providing
means which allow removal of the air for its replacement
with the new conservation atmosphere such that, when
the tray is sealingly closed with the film, the latter traps
this new atmosphere inside the said tray. At present var-
ious systems for being able to implement this method are
known, for example using the window which is created
in the film closing the trays after the shearing operation,

it being temporarily retained in the welding station so that
a new product-�containing tray may be positioned under-
neath it. The modified atmosphere is blown in through
this window in the film via a special nozzle and then the
film is made to advance so as to close the tray with the
new atmosphere inside it, following which the new closed
portion of film is heat-�welded onto the upper edge of the
tray and the shearing operation is then performed in order
to separate from the continuous film the closed tray with
inside it the product in a modified atmosphere and allow
the repetition of a new working cycle. This method is de-
scribed in the US patent 6,202,388 dated 6/9/1998. This
method of operation involves relatively long cycle times
and poses difficulties as regards performing an effective
flushing operation since this terminates the instant the
film is displaced in order to close the tray and because
the film itself is not in a condition where it makes sealing
contact with the edge of the tray to be closed.
�[0002] The invention intends to overcome this problem
and other problems of the prior art, by means of an ap-
paratus as claimed in Claim 1 and the subsequent de-
pendent claims, based on the following proposed solu-
tion. The upper edge of the tray rests on an annular rim
which is solid and horizontal and which reproduces the
form thereof and is preferably lined with a suitable ma-
terial which is sufficiently elastic and non- �adhesive, so
as to meet the moulding requirements of a welding die
and ensure a good sealed joint with the said edge. This
rim delimits internally the opening of a horizontal drawer
inside which the body of the tray with the product inside
it may be seated and, around this rim, the drawer has a
continuous annular channel, the outer shoulder of which
has a height greater than that of the inner shoulder and
opens out on an upper side of the said drawer, which for
this reason is at a greater height than that of the said rim
and the upper edge of the tray positioned thereon. In the
apparatus in question, an intact length of film unwound
from a supply reel and connected at the other end to a
storage spool is positioned on the upper side of the draw-
er and then foil- �pressing means are envisaged for press-
ing, when operated, the film onto the upper side of the
said drawer, at a due distance from the outer shoulder
of the said annular channel, so as to form a packaging
chamber which is substantially closed with respect to the
outside and is defined at the bottom by the tray, along
the sides by the said annular channel and at the top by
the covering film which is at a due distance from the edge
of the tray and which allows communication between the
latter and the annular channel. This annular channel has,
on at least one side and preferably on three consecutive
sides, openings through which the modified atmosphere
is blown in, upon operation, while on the fourth side the
said annular channel has suitable discharge openings,
through which the air contained inside the tray firstly
passes out, pushed by the front edge of the incoming
modified atmosphere, and then this modified atmosphere
also partly passes out. It is obvious, therefore, that, when
a heat-�welding plate is lowered onto the tray and pushes
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and heats the film on the upper edge of the tray, in order
to weld it sealingly on this edge, inside the said tray,
closed by the film, modified atmosphere with qualitative
and quantitative characteristics which are rigorously re-
peatable over time remains securely trapped since flush-
ing is maintained until the heat-�welding step. The heat-
welding plate also has, mounted thereon, shearing or
cutting means which, after heat-�welding, separate the
closed tray with inside the product packaged in a modified
atmosphere from the continuous film, following which the
said drawer is extracted from such an apparatus, the
closed tray is extracted from the said drawer and replaced
with a new tray to be packaged and then the entire as-
sembly is inserted again into the said flushing, welding
and cutting station, underneath which a new length of
intact film has been positioned in synchronism, while the
length of film with the window resulting from the previous
cycle has been moved away and stored on a suitable
spool.
�[0003] Further characteristic features of the invention
and the advantages arising therefrom will emerge more
clearly from the following description of a preferred em-
bodiment of the invention, illustrated purely by way of a
non-�limiting example, in the figures of the accompanying
plates of drawings in which: �

- Fig. 1 is a plan view, from above, of a possible em-
bodiment of a drawer which supports the tray with
the product during packaging;

- Fig. 2 illustrates other constructional and functional
details of the drawer according to Figure 1, sectioned
along the line II- �II and shown along with the other
parts of the apparatus which comprise the foil-�press-
ing gripper, the welding plate, the cutting blades and
the means for driving and actuating the film for clos-
ing the trays;

- Figs. 3, 4 and 5 show the apparatus according to
Figure 2 during subsequent working steps;

- Figs. 6 and 7 are schematic side views of a possible
automatic machine which incorporates the appara-
tus according to the preceding figures.

�[0004] With reference to Figures 1 and 2 it can be seen
that the tray V with inside it the product P to be packaged
in a modified atmosphere, which usually does not project
from the upper edge of the said tray, is positioned with
its edge B on an annular, horizontal and flat rim 1 which
is lined by a continuous and flat seal 2 made of any suit-
able elastomer material which has good properties in
terms of elasticity, sufficient yield, strength at the welding
temperature (see below) and non-�adherence with re-
spect to the material which forms the said tray V. The rim
1, 2 surrounds the opening 103 of a horizontal drawer 3,
which opening has a form and dimensions such that it
may be passed through, with play, by the body of the tray

V so that the latter rests and is suspended with its edge
B on the said rim 1, 2 which in turn has dimensions and
a form such as to cooperate in a uniformly distributed
manner with the bottom flat surface of the said edge B.
It is obvious that, upon variation in the plan-�view form
and dimensions of the tray V, the drawer 3 with the as-
sociated parts is replaced.
�[0005] The rim 1, 2 is surrounded by a continuous an-
nular channel 4, the outer wall 104 of which has a height
greater than that of the inner wall which defines the said
rim 1 and this outer wall opens out on the upper side 203
of the drawer 3, such that this side 203 is at a level suitably
higher than that of the edge B of the tray resting on the
said rim 1, 2. The upper side 203 of the drawer 3 has,
formed in it, for example by means of a milling operation,
at a due distance from the channel 4, a straight duct 5
which is parallel to one side of the same channel 4, for
example the short side, and which continues with branch-
es 105, 105’ parallel to the consecutive sides, for example
those of greater length of the said channel 4, into the
middle part of which the said branches 105, 105’ lead
with inclined and mutually converging sections 205, 205’.
The middle part of the channel 5 has, joined to it, in a
symmetrical position, the ends of the ducts 305, 305’
which also communicate with the short side of the chan-
nel 4, all of which so that, by fixing in a sealed manner
onto the upper side 203 of the drawer a covering plate 6
with, in the centre, an opening 106 which leaves the chan-
nel 4 free, the end parts of the said branches 305, 305’
and 205, 205’ of the duct 5 open out inside the channel
4 with - for example rectangular - apertures 7 and 107
which have the same width as each other (see below).
The top end of a vertical hole with a suitable cross-�section
8 opens out in the middle part of the duct 5 and has,
connected at its bottom end, the circuit for supplying the
modified atmosphere at appropriate pressure values,
schematically indicated by the arrow IN. As can be seen
from Figure 1, the duct 5 is connected to the ducts 105,
105’ via connected branches and the same ducts 105,
105’ as well as the end ducts 205, 205’ may be formed
with a depth slightly increasing towards the associated
discharge mouths 107, in order to compensate for the
losses in head, so that gas is emitted from these mouths
107 substantially with the same flowrate and/or pressure
as that which emerges from the first mouths 7.
�[0006] Still with reference to Figures 1 and 2 it can be
seen that a duct 9 is formed, parallel to the duct 5, along
the other short side of the channel 4, at a due distance
from the latter, again by means of milling in the upper
side of the drawer 3, said channel 9 continuing towards
the said channel 4 with symmetrically arranged branches
109, 109’, 109", all of which so that, owing to the presence
of the overlying covering plate 6, these ducts communi-
cate with the same channel 4 with flat mouths 10 having
a suitable cross- �section and, as shown in Figure 2, the
middle part of the duct 9 is connected to the end of a
vertical hole 11 which is formed in the drawer 3 and which
at its top end is connected freely to the atmosphere, as
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indicated by the arrow OUT or is connected to suction
means, not shown, or to other means referred to further
below. The cross-�section of the mouths 7 and 10 will be
commented upon in the remainder of the description.
�[0007] The drawer 3 is mounted on any suitable at least
horizontal movement means such that the said drawer
is able to pass from a position which allows loading of
the tray on the rim 1, 2 into a position for flushing and
closing the said tray and such that the said drawer may
then be retracted for unloading the packaged tray and
for replacing the latter with a new tray to be packaged.
Operation of the tray 3 and the tray loading and unloading
operations may be performed manually or may be auto-
mated as per the example indicated further below. While
in the loading position, the drawer 3 is free at the top, in
the other operating position the same drawer is posi-
tioned underneath a length of film 112 unwound from a
reel 12, driven on suitable rollers 13, 113, 213, 313 and
connected at the other end to a storage spool 14, this
latter component and preferably also the reel 12 being
operated by motor- �driven means so that the said length
of film which is situated above the drawer 3 is suitably
extended. When the drawer 3 reaches the tray packaging
station, the said drawer is centred vertically in a precision
manner relative to the overlying operating head 15 which
is located at a suitable distance from the film 112 and
which is connected to vertical raising and lowering means
16, the thrust of which during the downward stroke may
be programmed (see below). The head 15 has an upper
table 115 which is directly connected to the vertical move-
ment means 16 and which has, mounted on its perimeter
underneath, linear pressers 17 with a bottom lining 117
of suitable elastically yielding material, formed integrally
with vertical rods 18 which pass in a guided manner
through corresponding vertical holes 19 provided in the
table 115 and are provided at the top with an anti-�extrac-
tion head 118 and for example are fitted along the section
underneath the said table 115 with cylindrical-�helix
springs 20 which have suitable properties. The pressers
17 have their bottom side which lies in a common hori-
zontal ideal plane and are arranged so that, when the
head 15 is lowered during the active working stroke, the
said pressers touch with their bottom rubber-�lined side a
portion of the film 112 which is situated outside and all
the way around the annular channel 4 of the drawer 3,
as shown in Figure 3, so as to fix the said film on the said
drawer 3. In synchronism with operation of the pressers
17, conditioning of the atmosphere inside the tray V is
activated, the latter being closed inside a chamber C
which is defined partly by the said tray, by the support
rim 1, 2, by the annular channel 4 and by the covering
film 112 which is retained by the pressers 17 and this
chamber C is connected on one side to the pipe 8 and
to the means IN which in synchronism introduce the mod-
ified atmosphere for conservation of the product and on
the other side is connected to the discharge pipe 11. The
pipe 8 may be connected permanently to the source sup-
plying the modified atmosphere, for example by means

of a flexible tube, or the connection to this station may
be performed in an impromptu manner, only when the
drawer 3 is situated underneath the operating head 15,
by means of a coupling mounted on special raising and
lowering means, all of which in a manner which can be
readily and easily realized by persons skilled in the art.
The modified atmosphere gradually occupies the said
chamber C, expelling the air through the duct 11, until
this chamber is completely saturated. The modified at-
mosphere may be supplied continuously, with a constant
pressure or with a variable pressure, or may be supplied
at a constant pressure, but intermittently, depending on
the requirements which may be conditioned by the shape
and/or the quantity of product placed inside the tray V.
Usually, the modified atmosphere which will be trapped
inside the tray V must not be under pressure, so that,
also so as to favour initial evacuation of the air from the
said tray, the sum of the cross-�sections of the discharge
mouths 10 is equal to or greater than the sum of the
cross- �sections of the supply mouths 7, 107 (Fig. 1). If,
on the other hand, packaging must be performed at the
correct pressure, the discharge duct 11 may, for exam-
ple, be connected to a variable throttling device which is
driven by means which will allow it to intervene during
the final stage of the cycle for internal conditioning of the
tray, so as to slow down discharging and achieve the
desired pressure condition inside the said tray.
�[0008] The same upper table 115 of the head unit 15
has, suspended from it, a welding plate 21 which is pro-
vided at the bottom with a horizontal edge 121 projecting
downwards and lined with a suitable material which is
non-�adhesive with respect to the film and heated by suit-
able electric resistances 22 which are housed in the said
plate 21 and connected to the power supply bush 122
and operation of which is controlled by at least one tem-
perature probe 23. The bottom edge 121 of the heating
plate 21 is such as to reproduce the plan-�view form of
the upper edge B of the tray V and is initially raised from
the ideal plane in which the bottom edge of the pressers
17 lies so that, during the aforementioned step for con-
ditioning the internal atmosphere of the tray, the said
edge 121 is suitably raised from the film 112. The welding
plate 21 is suspended from the table 115 by means of
vertical rods 24 which slide inside vertical guide seats 25
which are thermally insulated and situated in the same
table 115 and on which the said rods 24 normally rest
with their heads 124 both by means of gravity and as a
result of the action of cylindrical-�helix springs 26 which,
for example, are fitted on the section of the rods 24 pro-
jecting underneath the guide seats 25. A shearing or cut-
ting frame 27 is provided around the welding plate 21
and is fixed at the top at 127 to the perimetral edge of a
recess of the table 115 and has a bottom edge 227 with
a cutting action, for example having sawteeth and con-
verging towards the plate 21. When the welding plate 21
is in the rest position, the edge 227 of the cutting frame
27 is suitably raised relative to the bottom edge 121 of
the said plate 21, all of which so that when, during the
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lowering movement of the operating head 15, after op-
eration of the foil- �pressing pressers 17 and once condi-
tioning of the internal atmosphere of the tray V has been
performed, the bottom edge 121 of the welding plate
touches the film 112 which is retained externally by the
said pressers 17, stretches it suitably and pushes it onto
the edge B of the tray, so as to heat-�weld it onto this edge
(see Figure 4), trapping the modified atmosphere for con-
serving the product inside the said tray. In sequence,
while the head 15 continues its downwards movement,
the springs 26 of the welding plate 21 are also com-
pressed and the bottom edge 227 of the cutting frame
27 is lowered with respect to the welding edge 121, as
illustrated in Figure 5, in order to perform the cutting op-
eration which separates the length of film 112 which clos-
es the tray, from the outer waste material of the said film.
At the end of this step, an end- �of-�travel device 28, which
is integral, for example, with the plate 115, comes into
contact with the welding plate 21 so as to ensure that the
actuator 16 for lowering the head 15 is able to push the
said plate 21 during the welding action, with a pro-
grammed pressure. Once welding has been performed,
the head 15 is raised, as can be seen from Figure 2, and
the drawer 3 with the packaged tray is moved away so
as to allow the unloading of the said closed tray and its
replacement with a new tray to be packaged. In synchro-
nism the means 112 for moving the film 112 are activated
so that the waste material 112’ of the film, produced dur-
ing the previous cycle, is conveyed away towards the
storage spool 14 and a new length of intact film is posi-
tioned underneath the closing and shearing head 15.
�[0009] It is obvious that, with a variation in the plan-
view format of the trays V to be packaged, it is required
to replace, in addition to the drawer 3, also the entire
operating head 15. The apparatus, as described, may be
easily designed so as to handle simultaneously several
trays, in particular if of medium-�to- �small format, arranged
in succession with each other and/or alongside each oth-
er.
�[0010] The apparatus, as described, may be mounted
effectively in a part of the machine which performs the
automatic movement of the drawer 3 and the trays V
during loading and unloading into and from the drawer,
as described in the patent application cited in the intro-
duction and as illustrated schematically in Figures 6 and
7. From Figure 6 it can be seen that the roller 213 for
driving the film, which is situated downstream of the op-
erating head 15, is mounted on an arm 29 mounted with
the possibility of pivoting about a fulcrum 129 supported
by the table 115 of the head 15 and that it is pushed
downwards by spring means, not shown, all of which in
such a way that, when the said head 15 is raised at the
end of each working cycle, the length of film 112’ in which
a window was formed during the previous cycle, is ar-
ranged obliquely so as to allow unloading of the packaged
tray underneath the raised roller 213. The trays V are fed
forwards by means of a belt or band conveyor 30 driven
over rollers 31, 131, 231, 331, 431 which are supported

rotatably by the fixed chassis of the machine and the
downstream roller 31 of which is connected to a drive
unit 32 which is controlled by the processor for controlling
the machine itself. The upper section of the conveyor 30
has an intermediate depression which has a length suit-
ably greater than that of the trays to be treated during
each cycle and in which the belts of this section of the
conveyor follow a U- �shaped path as a result of being
driven over at least four rollers 33, 133, 233, 333 which
are rotatably supported by a carriage 34 which may be
displaced horizontally by suitable means from the posi-
tion shown in Figure 6, where it is upstream of the head
15, for the tray loading and unloading operations (see
below), into the position according to Figure 7 where it
is situated underneath the head 15 for the operation of
packaging the said trays. The front section 130 of the
conveyor 30 travels over a flat structure 35 which is fixed
to the chassis of the machine and has a length such as
to support at least one tray V to be packaged, while the
end part 230 of the upper section of the said conveyor is
free of obstacles so as not hinder the travel of the carriage
34 on which the drawer 3 described above is mounted,
in such a way that the upper side of the plate 6 of this
drawer is coplanar with the upper section of the conveyor
30 in question. The same carriage 34 has, mounted ther-
eon, the vertical guides 136 and the actuator for the ver-
tical movement of a horizontal lifting table 36 which may
be raised inside the opening 103 of the drawer 3, so as
to be arranged with its upper side coplanar with that of
the said drawer, as illustrated in broken lines in Figure
6, or which may be lowered as illustrated in continuous
lines. The machine is completed by a fixed stop cross-
bar 37 which is situated above the upstream roller 113
for driving the film, a further fixed stop cross- �bar 38 sit-
uated upstream of the cross-�bar 37 and a further cross-
bar 39 situated upstream of the cross-�bar 38, at a dis-
tance from the latter which is slightly greater than the
length of the product to be fed into the drawer 3 and
connected to raising and lowering means which are sche-
matically indicated by the arrow 139. At the start of each
working cycle, the carriage 34 is in the retracted position
shown in Figure 6, with the lifting table 36 in the high
position, with a tray V1 resting against the middle cross-
bar 38 (see below) and detected by a sensor 40, with the
cross-�bar 39 lowered and with the conveyor 30 activated
so that the next tray V2 is stopped against the said cross-
bar 39 and detected by a sensor 41. When these condi-
tions arise, the conveyor 30 stops, the lifting table 36
moves downwards so as to position the tray V1 on the
rim 1, 2 of the drawer 3 and, when this condition is de-
tected by the sensor 40, the forward movement of the
carriage 34 is effected so as to bring the tray V1 under-
neath the head 15 in order to perform the operating steps
described with reference to Figures 1 to 5. With the de-
scending movement of the head 15, the film 112 passes
from the inclined position into the horizontal position for
covering the tray. During the step for packaging the tray
V1, the conveyor 30 can be activated with simultaneous
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raising of the upstream cross-�bar 39 so as to bring the
tray V2 against the fixed middle cross-�bar 38 and, when
this condition is detected by the sensor 40, the said up-
stream cross-�bar 39 is lowered and the conveyor 30 is
stopped immediately or when the sensor 41 detects a
further tray against the said lowered cross-�bar 39.
�[0011] Once packaging of the tray V1 has been per-
formed, in correct sequence with raising of the head 15
which arranges the waste material 112’ of the film in an
inclined position as can be seen from Figure 6, the lifting
table 36 is raised and brings the closed tray V1 above
the drawer 3 such that, when the carriage 34 is subse-
quently retracted towards the left, as can be seen from
Figure 6, the same tray is retained by the fixed cross-�bar
37 and is arranged on the upper right- �hand section 230
of the conveyor 30 which is gradually lengthened and,
when the carriage reaches the start- �of- �cycle position, it
finds the tray V2 which is arranged on its lifting table 36
in the high position, ready to be inserted inside the drawer
3 for repetition of a new working cycle. While the carriage
34 moves to the left or when it then moves to the right,
the conveyor 30 is reactivated so as to move the closed
tray V1 away from the head 15 and transfer it onto a
motor-�driven downstream conveyor 42, while the transfer
of the packaging is detected by a sensor 43 which signals
to the processor of the machine the correct execution of
the working steps. In sequence with the steps described,
the means for unwinding the film 112 from the reel 12
and the means for storing the waste material 112’ on the
spool 14 are activated so as to position a new intact and
extended length of the said film 112 underneath the head
15.

Claims

1. Apparatus for packaging products in a modified at-
mosphere, consisting of trays (V) which are made of
plastic with a barrier effect and contain a product (P)
and on the upper edge (B) of which a thermoplastic
film with a barrier effect must be sealingly heat- �weld-
ed, after the ambient air inside the said tray has been
replaced with a modified atmosphere useful for con-
servation of the product (P), characterized in that
it comprises a horizontal drawer (3) with an opening
(103) through which the body of the tray to be pack-
aged can pass, said tray with its edge (B) resting on
the upper, horizontal and flat side of an annular rim
(1) which surrounds the said opening and, around
this rim, the drawer has a continuous annular chan-
nel (4), the outer shoulder (104) of which has a height
greater than that of the inner shoulder and opens out
on the upper side (203) of the said drawer which is
thus at a height greater than that of the said rim (1)
and the upper edge (B) of the tray positioned on the
latter, there being envisaged means for arranging,
extended, on the upper side of the said drawer with
the tray inside it a length of barrier film (112) and foil-

pressing means (17) being envisaged for, when op-
erated, pressing the film onto the upper side of the
drawer (3), at a due distance from the outer shoulder
of the said annular channel (4), all of which so as to
form a packaging chamber (C) which is substantially
closed with respect to the exterior and is defined at
the bottom by the tray (V), at the top by the said
barrier film and along the sides by the said annular
channel (4) which has along at least one side one or
more openings (7) through which, upon operation,
the modified atmosphere may be blown into the said
chamber (C), while on the opposite side of the said
annular channel (4) one or more discharge openings
(10) are provided, through which openings firstly the
air contained inside the tray, pushed by the front
edge of the incoming modified atmosphere, is able
to pass out and also part of the said modified atmos-
phere can pass out, there being envisaged a heat-
welding plate (21) which in sequence is lowered and
pushed onto the edge (B) of the tray so as to heat-
weld onto the latter the said closing film (112) and
trap in the packaging thus formed the quantity of
modified atmosphere useful for conserving the prod-
uct, there also being envisaged cutting means (27)
which, following the aforementioned heat-�welding,
separate from the film the closed tray containing in-
side it the product packaged in a modified atmos-
phere.

2. Apparatus according to Claim 1, in which the upper
side of the rim (1), on which the edge (B) of the tray
to be packaged rests, is lined with a suitable material
(2) which is sufficiently elastic and non-�adhesive, so
as to satisfy the operating requirements of a welding
die and such as to ensure a good sealed joint with
the bottom surface of the said edge (B) of the tray.

3. Apparatus according to Claim 1, in which the said
openings (7) for introducing the modified atmos-
phere into the said packaging chamber (C) and the
said discharge openings (10) are provided with ducts
(5, 105, 105’, 205, 205’ and 9, 109, 109’, 109")
formed by means of milling or some other technique
on the upper side (203) of the drawer (3) and then
covered with at least one flat plate (6) which is fixed
sealingly with respect to the exterior onto the said
drawer, the said ducts being connected to the end
of respective delivery and discharge holes or pipes
(8, 11).

4. Apparatus according to Claim 3, in which the said
supply and discharge openings (7, 10) of the pack-
aging chamber (C) are situated in a symmetrical
manner with respect to the middle axes of the said
chamber (C).

5. Apparatus according to Claim 4, in which the open-
ings (7) for supplying the modified atmosphere into
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the packaging chamber (C) are such as to discharge
in a distributed manner on one side of this chamber
and also in the middle part of the two consecutive
sides, with compensation of the head losses, while
the discharge openings (10) are situated on the re-
maining side of the said chamber (C).

6. Apparatus according to Claim 4, in which the sum of
the cross- �sections of the discharge openings (10) is
equal to or greater than the sum of the cross-�sections
of the openings (7) supplying the modified atmos-
phere, so as to allow rapid evacuation of the ambient
air from the packaging chamber (C), pushed by the
front edge of the modified atmosphere introduced
into this chamber through the said supply openings
(7).

7. Apparatus according to one or more of the preceding
claims, in which means are envisaged for introducing
the modified atmosphere into the packaging cham-
ber (C) with constant, continuous or intermittent
pressure characteristics, or at a variable pressure,
depending on the packaging requirements.

8. Apparatus according to Claim 6, in which a variable
throttle device may be mounted on the discharge
duct (11) connected to the corresponding openings
(10) and means are envisaged for ensuring that this
throttle device is activated at the end of the cycle in
order to reduce the discharge and ensure the accu-
mulation, inside the packaging chamber (C), of mod-
ified atmosphere at correct pressure values which
remain inside the packaged tray, the closing film of
which will appear slightly swollen and curved to-
wards the outside.

9. Apparatus according to Claim 1, in which the said
foil-�pressing means (17), the welding plate (21) and
the said cutting or shearing means (27) are mounted
on a same head (15) which operates in a static po-
sition and is operated by suitable raising and lower-
ing means (16) with control of the force during the
active lowering phase, and manually or automatical-
ly operated means are envisaged for displacing hor-
izontally the drawer (3) so as to bring it from a position
where it is accessible for the tray loading and un-
loading operations into a position situated under-
neath the said operating head (15) and underneath
a length of film (112) unwound from a reel (12) and
stored on a spool (14) using associated drive means,
for implementing the steps for packaging the tray
under a modified atmosphere.

10. Apparatus according to Claim 9, in which the said
operating head (15) has an upper table (115) which
is connected to the said vertical movement means
(16) and has, mounted on its perimeter underneath,
linear pressers (17), with a bottom lining (117) made

of suitable elastic and yielding material, supported
by vertical rods (18) which pass through in a guided
manner corresponding vertical holes (19) formed in
the said table (115) and are provided at the top with
an anti-�extraction head (118) and for example are
fitted along the section underneath the said table
(115) with cylindrical-�helix springs (20) with suitable
properties, it being envisaged that the bottom side
of the said pressers (17) lies in an ideal plane which
is substantially horizontal so that, when the head (15)
is lowered during the active working stroke, the said
pressers touch with their rubber- �lined bottom side a
portion of the underlying film (112) which is situated
outside and all the way around the annular channel
(4) of the drawer (3), so as to fix the said film on the
said drawer (3) so that it is then possible to perform
the step of introducing the modified atmosphere into
the said packaging chamber (C).

11. Apparatus according to Claim 10, in which the said
upper table (115) of the head (15) has, suspended
from it, a welding plate (21) which is provided at the
bottom with a horizontal edge (121) projecting down-
wards and lined with suitable material which is non-
adhesive with respect to the film and heated by suit-
able electric resistances (22) which are seated in the
said welding plate (21) and operation of which is con-
trolled by at least one temperature probe (23) and
by the processor of the machine, the said bottom
edge (121) being such as to reproduce the plan- �view
form of the upper edge (B) of the tray (V) and being
initially raised from the ideal plane in which the base
of the said foil-�pressing pressers (17) lies in such a
way that, during internal atmospheric conditioning of
the tray, the said welding edge (121) is suitably
raised from the film (112), the welding plate (21) also
being suspended from the said table (115) by means
of vertical rods (24) which slide inside vertical ther-
mally insulated guide seats (25) which are situated
on the said table (115) and on which the said rods
(24) normally rest with their heads (124) both by
means of gravity and as a result of the action of cy-
lindrical-�helix springs (26) which for example are fit-
ted on the section of the rods (24) projecting under-
neath the said guide seats (25).

12. Apparatus according to Claim 10, in which a cutting
frame (27) is provided around the welding plate (21)
and is fixed at the top inside a recess of the said
table (115) and has a bottom edge (227) with a cut-
ting action, i.e. preferably having sawteeth and con-
verging towards the said plate (21), it being envis-
aged that, when this plate (21) is in the rest position,
the bottom edge (227) of the cutting frame (27) is
suitably raised relative to the bottom edge (121) of
the said welding plate (21), all of which so that when,
during the lowering movement of the operating head
(15), after operation of the foil-�pressing pressers (17)
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and once conditioning of the internal atmosphere of
the tray (V) has been performed, the bottom edge
(121) of the welding plate touches the film (112)
which is retained externally by the said pressers (17),
stretches it suitably and pushes it onto the edge (B)
of the tray, so as to heat-�weld it onto this tray, trapping
the modified atmosphere for conserving the product
inside the said tray, it being envisaged that, while
the head (15) continues its downwards movement,
the springs (26) of the welding plate (21) are also
compressed and the bottom edge (227) of the cutting
frame (27) is lowered with respect to the welding
edge (121), in order to perform the cutting operation
which separates the length of film (112) which closes
the tray, from the external waste material (112’) of
the said film.

13. Apparatus according to Claim 12, characterized in
that, after the step for cutting and separating from
the continuous film the length of the said film welded
onto the top edge of the tray (V), at least one end-
of-�travel device (28) integral for example with the
movable table (115) of the operating head (15)
comes into contact with the welding plate (21) so that
the actuator (16) for lowering the said head (15) is
able to push the welding plate (21) during the welding
action, with a programmed and controlled thrusting
force.

14. Apparatus according to Claim 9, in which, upon weld-
ing and cutting performed on the closing film of the
tray (V), the said drive means (16) raise the operating
head (15) and means are envisaged for moving the
drawer (3) with the closed tray horizontally away from
this head so that said drawer may be unloaded and
loaded with a new tray to be packaged, it being en-
visaged that the means for moving the film (112) are
activated in synchronism so that the waste material
of the film (112’) produced during the previous cycle
is conveyed away to the storage spool (14) and a
new length of intact film (112) is arranged under-
neath the closing and shearing head (15).

15. Apparatus according to any one or more of the pre-
ceding claims, characterized in that it is designed
to handle one tray at a time or to handle several trays
simultaneously, in particular if of small-�to- �medium
size, arranged in succession with each other and/or
alongside each other.

16. Apparatus according to any one or more of the pre-
ceding claims, characterized in that, during asso-
ciation with a machine for automatically moving the
drawer (3) and for automatically performing the op-
erations of loading and unloading the trays into and
from the said drawer, the roller (213) on which the
length of film (112) to be welded onto the upper edge
of the tray is driven and which is situated on the side

for unloading the said tray when packaged, is mount-
ed on an arm (29) with the possibility of pivoting on
a fulcrum (129) which is supported by the table (115)
of the operating head (15) and which is pushed
downwards by spring means, all of which so that
when the said head (15) is raised at the end of each
working cycle, the length of film (112’), devoid of the
cover portion fixed onto the packaged tray and there-
fore with a window inside it, is arranged obliquely so
as to favour unloading of the closed tray underneath
the said raised drive roller (213).

17. Apparatus according to Claim 16, in which the trays
(V) to be packaged are fed forwards the upper and
horizontal section of a belt or band conveyor (30)
driven over rollers (31, 131, 231, 331, 431) which
are supported rotatably by the fixed chassis of the
machine and the downstream roller (31) of which is
connected to a drive unit (32) which is controlled by
the processor for controlling the machine itself, the
upper section of the said conveyor (30) having an
intermediate depression which has a length suitably
greater than that of the trays to be treated during
each cycle and in which the belts of this section of
the conveyor follow a U-�shaped path as a result of
being driven over at least four rollers (33, 133, 233,
333) which are rotatably supported by a carriage (34)
which may be displaced horizontally by suitable
means from the position where it is upstream of the
said pressing, welding and cutting head (15), so as
to be able to perform at least the operations for load-
ing the tray to be packaged, into the position where
it is situated underneath the said operating head (15)
for the operations of packaging the said trays, for
this purpose it being envisaged that the front section
(130) of the upper section of the conveyor (30) travels
over a flat structure (35) which is fixed to the chassis
of the machine and has a length such as to support
at least one tray (V) to be packaged, while the end
part (230) of the upper section of the said conveyor
is free of obstacles so as not to hinder the travel of
the said carriage (34) on which the said drawer (3)
is mounted, so that its upper side is coplanar with
the upper section of the conveyor (30) in question.

18. Apparatus according to Claim 17, in which said car-
riage (34) has, mounted thereon, the vertical guides
(136) and the actuator for the vertical movement of
a horizontal lifting table (36) which may be raised
during opening (103) of the drawer (3), so as to be
arranged with its upper side coplanar with that of the
said drawer, or which may be lowered.

19. Apparatus according to Claim 18, in which a fixed
stop cross- �bar (37) is envisaged above the upstream
roller (113) for driving the film, a further fixed stop
cross-�bar (38) is envisaged upstream of the afore-
mentioned cross-�bar (37) and a further cross-�bar

13 14 



EP 1 842 776 A2

9

5

10

15

20

25

30

35

40

45

50

55

(39) is envisaged upstream of the previous cross-
bar (38), at a distance from the latter slightly greater
than the length of the tray to be fed cyclically into the
drawer (3) and this last cross-�bar (39) being con-
nected to raising and lowering means (139).

20. Apparatus according to Claim 19, characterized in
that it comprises means so that, at the start of each
working cycle, the said carriage (34) is in the position
retracted from the operating head (15), with the lifting
table (36) in the high position, while a tray (V1) rests
against the middle cross-�bar (38) and is detected by
a sensor (40) and with the upstream cross- �bar (39)
lowered and with the conveyor (30) active, so that
the next tray (V2) is stopped against this cross-�bar
(39) and is detected here by a sensor (41) and, when
these conditions arise, means are envisaged for en-
suring that the conveyor (30) stops, that the lifting
table (36) moves downwards so as to position the
tray (V1) on the rim (1, 2) of the drawer (3) and, when
this condition is detected by the overlying sensor
(40), means effect the forward movement of the car-
riage (34) which brings the tray (V1) underneath the
operating head (15) for packaging of this tray under
a modified atmosphere, it being envisaged that, dur-
ing the descending movement of the head (15), the
film (112) passes from the inclined position into the
horizontal position for covering the tray.

21. Apparatus according to Claim 20, characterized in
that it comprises means for ensuring that, during the
step for packaging the tray (V1), the conveyor (30)
can be activated with simultaneous raising of the up-
stream cross- �bar (39), so as to bring a tray (V2)
against the next fixed middle cross-�bar (38) and,
when this condition is detected by the sensor (40),
the said upstream cross- �bar (39) is lowered and the
conveyor (30) is stopped immediately or when the
sensor (41) detects a further tray against the said
lowered cross-�bar (39).

22. Apparatus according to Claim 21, characterized in
that it comprises means for ensuring that, once
packaging of the tray (V1) has been performed, in
correct sequence with raising of the operating head
(15) which arranges the waste material (112’) of the
film in an inclined position, the lifting table (36) is
raised and brings the said packaged tray (V1) above
the drawer (3) such that, when the carriage (34) is
subsequently retracted, the same tray is retained by
the fixed downstream cross-�bar (37) and is arranged
on the part (230) of the upper section (230) of the
conveyor (30) which is gradually lengthened and,
when the carriage reaches the start-�of- �cycle posi-
tion, it finds a tray (V2) which is arranged on the lifting
table (36) in the high position, ready to be inserted
inside the drawer (3) for repetition of a new working
cycle.

23. Apparatus according to Claim 22, characterized in
that means are envisaged for ensuring that, while
the carriage (34) is retracted or when it then advanc-
es towards the operating head (15), the said con-
veyor (30) is reactivated so as to move the packaged
tray (V1) away from the operating head (15) and
transfer it onto a motor-�driven downstream conveyor
(42), while the transfer of the packaging is detected
by a sensor (43) which signals to the processor of
the machine the correct execution of the working
steps, means being envisaged so that, in sequence
with the steps described, the means for unwinding
the film from the reel (12) and the means for storing
the waste material (112’) on the spool (14) are acti-
vated so as to position a new intact length of the said
film (112) underneath the operating head (15).
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