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(54) Packaging machine and tray packaging method

(57) The packaging machine (1) comprises a first
conveyor (2) arranged to discontinuously feed trays (3)
for closure to two or more sealing units (4) disposed in-
line. It comprises, upstream of the first conveyor (2), a
second conveyor (5) connectable to a machine for filling
the trays (3), and means (7) for transferring the trays (3)
from the second to the first conveyor (5, 2), in such a
manner that the trays (3) are fed continuously to the
packaging machine (1) and are fed discontinuously to
the sealing units (4). The tray packaging method con-
sisting of conveying the trays (3) by a first conveyor (2)
moving with discontinuous movement into sealing units
(4) where they are closed. A predetermined number of
trays (3) are fed in line to a second conveyor (5) which
moves with unidirectional movement, these trays (3) be-
ing transferred onto the first conveyor (2).
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Description

[0001] The present invention relates to packaging
machine and a tray packaging method.
[0002] In particular, reference will be made hereinaf-
ter to packaging machines for trays containing food
products; there trays are often sealed by a protective
plastic film after being previously filled with an inert gas
different from air, such as nitrogen or carbon dioxide.
[0003] Packaging machines currently exist consisting
of a conveyor which feeds the already filled trays for
sealing to a sealing unit, where the trays are closed by
the film after the air has been replaced by an insert gas.
[0004] The conveyor is usually of the slat type, pre-
senting slats disposed transversely to the tray advance-
ment direction, the slats being connected both together
and to a drive system.
[0005] Advancement is hence achieved by transla-
tionally moving the slats, which by their movement drag
the tray.
[0006] This conveying system has proved very effec-
tive because it enables high precision to be achieved in
positioning the tray within the sealing unit.
[0007] However the productivity which can be
achieved using traditional packaging machines with a
slat conveyor is very limited, because after the slat con-
veyor has conveyed the trays into the sealing unit, it has
to move back (so freeing the sealing unit) to enable the
sealing unit to close.
[0008] Hence in practice the machine operation is dis-
continuous, its productivity being limited by the fact that
the conveyor can only feed one tray at a time to the seal-
ing unit, after which the slat conveyor has to withdraw,
and while the sealing unit is working, the conveyor has
to remain at rest waiting for the sealing unit to terminate
its work and reopen.
[0009] To overcome this drawback machines have
been developed provided with several sealing units
working in parallel; hence the trays all pass through the
filling machine in a line, after which their overall path is
divided into several paths, each feeding one sealing
unit.
[0010] These machines are evidently very complicat-
ed and costly because of the multiplication of the sealing
units and the presence of a tray distributor to deviate the
trays along different paths.
[0011] To further improve machines of the described
type, packaging machines have been developed pre-
senting several in-line sealing units and provided with
slat conveyors (in which the trays are inserted manually)
arranged to feed one tray to each of the sealing units;
hence in practice the machine is able to simultaneously
seal several trays while being free of the complex devi-
ator device of the previously described solution.
[0012] Not with standing the high productivity obtain-
able with such a packaging machine, it presents certain
drawbacks deriving mainly from the considerable idle
time between one sealing stage (simultaneous for sev-

eral trays) and the next.
[0013] In this respect, when the sealing units are
working to seal the trays, the conveyor must necessarily
remain at rest as the conveyor (and in particular its con-
stituent transverse slats) would not have space to move
and would interfere with the sealing unit structure.
[0014] These idle times are hence again a cause of
limited productivity and possible high costs due to the
need to multiply the number of sealing machines in order
to be able, within a reasonable time, to wrap all those
trays continuously supplied by the filling machines.
[0015] The technical aim of the present invention is
therefore to provide a packaging machine and a tray
packaging method by which the stated technical draw-
backs of the known art are eliminated.
[0016] Within the scope of this technical aim, an ob-
ject of the invention is to provide a packaging machine
and method achieving very high overall productivity.
[0017] Another object of the invention is to provide a
machine and method which are very economical and do
not require the use of a large number of machines to
clear (package) all the trays supplied by the filling ma-
chine (for closure).
[0018] A further object of the invention is to provide a
packaging machine and a tray packaging method which
are simple and reliable and enable conveyors of tradi-
tional type to be used to insert the trays into the sealing
units for closure.
[0019] The technical aim, together with these and oth-
er objects, are attained according to the present inven-
tion by a packaging machine comprising a first conveyor
arranged to discontinuously feed trays for closure to two
or more sealing units disposed in-line, characterised by
comprising, upstream of said first conveyor, a second
conveyor connectable to a machine for filling said trays,
and means for transferring said trays from said second
to said first conveyor, in such a manner that said trays
are fed continuously to said packaging machine by said
second conveyor, and are fed discontinuously to said
sealing units by said first conveyor.
[0020] The present invention also relates to a tray
packaging method consisting of conveying the trays by
a first conveyor moving with discontinuous movement
into sealing units where they are closed, characterised
by feeding a predetermined number of trays in line to a
second conveyor which moves with unidirectional
movement, and to transfer these trays onto the first con-
veyor, in such a manner that, by the time the first con-
veyor feeds one tray into each sealing unit and returns
to its initial configuration remaining at rest while awaiting
termination of sealing, the predetermined number of
trays are fed onto the second conveyor.
[0021] Other characteristics of the present invention
are defined in the other claims.
[0022] Advantageously, the machine and method of
the present invention allow the second conveyor to
move while the first remains at rest during the operation
of the sealing units.

1 2



EP 1 577 216 A1

3

5

10

15

20

25

30

35

40

45

50

55

[0023] Further characteristics and advantages of the
invention will be more apparent from the ensuing de-
scription of a preferred but non-exclusive embodiment
of the packaging machine and tray packaging method
of the invention, the machine being illustrated by way of
non-limiting example in the accompanying drawings, in
which:

Figure 1 is a schematic view of a machine according
to the present invention;
Figure 2 is a side perspective view of the machine
of the invention;
Figure 3 is a front perspective view of the machine
of the invention; and
Figure 4 is an enlarged detail of Figure 3.

[0024] Said figures show a packaging machine indi-
cated overall by the reference numeral 1.
[0025] The packaging machine 1 comprises a first
conveyor 2 for discontinuously feeding trays 3 for clo-
sure to two or more in-line sealing units 4.
[0026] The first conveyor 2 is a traditional slat convey-
or, but in other embodiments it may be a belt conveyor,
plate conveyor, etc.
[0027] The machine also comprises, upstream of the
first conveyor 2, a second conveyor 5 connectable to a
tray filling machine (of which only the exit conveyor 6 for
the filled trays is shown).
[0028] The machine also comprises means 7 for
transferring the trays 3 from the second conveyor 5 to
the first conveyor 2.
[0029] The trays 3 are fed continuously to the pack-
aging machine 1 by the second conveyor 5, and are fed
discontinuously to the sealing units 4 by the first con-
veyor 2; this enables the second conveyor 5 to be op-
erated (to receive the trays) even while the sealing units
are operating and the first conveyor 2 is at rest.
[0030] The transfer means 7 are arranged to move the
trays 3 in a direction substantially transverse to the axis
10 of the first conveyor 2.
[0031] For this reason the first and second conveyor
2, 5 present a portion 11a, 11b side-by-side each other
to enable the trays to slide from the second to the first
conveyor 2, 5.
[0032] Advantageously, the transfer means 7 com-
prise a pusher 12 movable above the second and first
conveyor 5, 2 in correspondence with their side-by-side
portion 11a, 11b.
[0033] The pusher 12 is rigid with an actuator 13 sli-
dable on a shaft 14; the actuator is of the hydraulic,
pneumatic or electrical type according to requirements.
[0034] The machine 1 also comprises means 15 for
controlling the number of trays 3 fed to the second con-
veyor 5.
[0035] These control means 15 comprise a third con-
veyor 16 positioned upstream of the second conveyor
5, and a sensor 18 for sensing the presence and/or pas-
sage of a tray 3 on the third conveyor 16.

[0036] The sensor 18 is connected to an electronic
processor 19 for controlling the movement of the first,
second and third conveyor 2, 5, 16 and of the transfer
means 7.
[0037] In a preferred embodiment the machine 1 com-
prises a first stop 21 positioned upstream of the third
conveyor 16; this first stop 21 is movable between a non-
operative position 21b (shown by dashed lines in Figure
4) in which it allows the trays 3 originating from the filling
machine to pass, and an operative position 21a in which
it prevents this passage.
[0038] Advantageously, the machine 1 also compris-
es a second stop 23 located downstream of the sensor
18; the second stop is movable between a non-opera-
tive position 23b in which it allows the trays 3 to pass
(this position is shown by full lines in Figure 4), and an
operative position 23a in which it prevents passage of
the trays 3.
[0039] The operation of the packaging machine of the
invention is apparent from that described and illustrated,
and is substantially the following.
[0040] In an initial stage the first conveyor 2 and sec-
ond conveyor 5 are at rest while the third conveyor 16
moves and receives the trays which are continuously
fed to it by the conveyor 6 of the filling machine.
[0041] The trays 3 are advantageously guided on the
conveyor 6 by fixed tracks 25 along which the trays 3
slide.
[0042] When a tray 3 is dragged onto the third con-
veyor 16 (which moves at a speed equal to or slightly
greater than the conveyor 6 of the filling machine), the
sensor 18 senses its presence and causes the first stop
21 to pass from the position 21b (in which it does not
hinder tray passage) to the position 21a (in which it pre-
vents passage of further trays originating from the con-
veyor 6 towards the conveyor 16); this constitutes main-
ly a safety factor; in other examples the first stop 21
could also be absent.
[0043] The second stop 23 (if present) lies initially in
the position 23a (i.e. ready to prevent passage of the
trays 3 from the third conveyor 16 to the second con-
veyor 5).
[0044] When the sensor senses the presence of a tray
3 on the third conveyor 16 the second stop 23 is made
to pass from the position 23a to the position 23b (in
which it allows the trays to pass from the third conveyor
16 to the second conveyor 5); in practice the second
stop 23 is operated simultaneously with or immediately
after the first stop 21.
[0045] The second conveyor 5 is then driven (at the
same speed as the third conveyor 16) so that the tray 3
abandons the third conveyor 16 and passes onto the
second conveyor 5; the second conveyor 5 then halts
while awaiting a further tray from the third conveyor 16.
[0046] When the sensor 18 no longer senses the
presence of the tray 3 on the third conveyor 16 (because
the tray 3 has passed onto the second conveyor 5), the
second stop 23 is lowered from the position 23b to the
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position 23a; simultaneously (or after a certain time from
when the sensor 18 no longer senses the presence of
the tray 3 on the third conveyor 16) the first stop 21 pass-
es from the position 21a to the position 21b, allowing a
further tray 3 to pass from the conveyor 6 of the filling
machine to the third conveyor 16 of the packaging ma-
chine 1.
[0047] The trays 3 which have passed from the third
conveyor 16 to the second conveyor 5 remain aligned
on the conveyor 5, as shown for example in Figure 1
which shows two trays aligned on the conveyor 5.
[0048] The data obtained by the sensor 18 are trans-
mitted to the electronic processor 19 which counts the
trays 3 passing in succession from the third conveyor
16 to the second conveyor 5.
[0049] When the electronic processor 19 has counted
a predetermined number of trays (preferably corre-
sponding to the number of sealing units 4, which in the
present example are four in number), the second con-
veyor 5 does not merely allow a tray 3 to be conveyed
onto it and then stop (allowing the third conveyor 16 to
completely abandon it), but continues in its travel until
the trays 3 are brought into a position aligned with seats
28 of the first slat conveyor 2 as indicated by the axes
27 of Figure 1; meanwhile the third conveyor 16 contin-
ues to operate as described.
[0050] The pusher 12 then transfers the trays 3 trans-
versely from the second conveyor 5 to the first conveyor
2 by making them slide onto a plate 29 positioned be-
tween the side-by-side portions 11a and 11b of the con-
veyors 2 and 5.
[0051] The trays 3 housed on the first slat conveyor 2
are brought into the sealing units 4 in traditional manner
and closed.
[0052] Advantageously, while the conveyor 2 conveys
the trays into the sealing units 4, then withdraws and
remains at rest awaiting completion of tray sealing, the
third conveyor 16 continues to receive trays 3 and to
convey them onto the second conveyor 5 where they
become mutually aligned until, when the predetermined
number is attained, they are firstly conveyed into align-
ment with the axes 27 and then transferred onto the first
conveyor 2; this enables very high productivity to be
achieved for the packaging machine 1 as the idle times
due to sealing (during which the first conveyor 2 has to
remain at rest) do not negatively influence the conveyor
5.
[0053] The particular constructional form described
takes account of space optimisation, however in other
embodiments the second conveyor 5 is proportioned
such that when the trays 3 pass from the third conveyor
16 to the second conveyor 5, they are already aligned
along the axes 27 and do not require the conveyor 5 to
be further moved to bring them into that configuration.
[0054] The present invention also relates to a tray
packaging method.
[0055] With this method, by means of a first conveyor
2 moving with discontinuous movement, the trays 3 are

conveyed into sealing units 4 where they are closed.
[0056] A predetermined number of trays 3 are also fed
in a line to a second conveyor 5 which moves with uni-
directional movement to transfer the trays 3 onto the first
conveyor 2.
[0057] In this manner, while the first conveyor 2 feeds
a tray into each sealing chamber 4 and returns to its in-
itial configuration (then remaining at rest while awaiting
termination of sealing), the predetermined number of
trays 3 are fed onto the second conveyor 5.
[0058] Preferably the second conveyor 5 moves with
discontinuous movement and the first conveyor 32
moves with reciprocating movement.
[0059] With the method of the invention, the trays 3
are moved substantially transversely to their advance-
ment direction onto the first conveyor 2.
[0060] In a preferred embodiment of the method, the
number of trays 3 fed onto the second conveyor 5 is
counted, and when the number of trays 3 equals the
number of sealing units 4, the trays are transferred onto
the first conveyor 2.
[0061] Modifications and variants are possible, in ad-
dition to those already stated; for example in a different
embodiment the machine is without the second convey-
or 5; in that embodiment the second conveyor 5 is re-
placed by the exit conveyor of the filling machine when
said packaging machine is in operation.
[0062] The operation of the machine in this embodi-
ment is the same as that already described.
[0063] It has been found in practice that the packaging
machine and tray packaging method of the invention are
particularly advantageous as they enable very high pro-
ductivity to be achieved, while using traditional convey-
ors for example of slat type which ensure high reliability
in addition to precision in positioning the trays inside the
sealing units.
[0064] The packaging machine and tray packaging
method conceived in this manner are susceptible to nu-
merous modifications and variants, all falling within the
scope of the inventive concept; moreover all details can
be replaced by technically equivalent elements.
[0065] In practice the materials used, and the dimen-
sions, can be chosen at will according to requirements
and to the state of the art.

Claims

1. A packaging machine (1) comprising a first convey-
or (2) arranged to discontinuously feed trays (3) for
closure to two or more sealing units (4) disposed in-
line, characterised by comprising, upstream of
said first conveyor (2), a second conveyor (5) con-
nectable to a machine for filling said trays (3), and
means (7) for transferring said trays (3) from said
second to said first conveyor (5, 2), in such a man-
ner that said trays (3) are fed continuously to said
packaging machine (1) by said second conveyor
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(5), and are fed discontinuously to said sealing units
(4) by said first conveyor (2).

2. A machine (1) as claimed in claim 1, characterised
by being without said second conveyor (5), said
second conveyor (5) being replaced by an exit con-
veyor (6) of a filling machine when said packaging
machine (1) is in operation.

3. A machine (1) as claimed in claim 1 or 2, charac-
terised in that said transfer means (7) are arranged
to move said trays (3) in a direction substantially
transverse to the axis (10) of said first conveyor (2).

4. A machine (1) as claimed in claim 1 or 2 or 3, char-
acterised in that said first and second conveyor (2,
5) present at least one portion (11a, 11b) mutually
side-by-side to enable the trays (3) to slide from the
second conveyor (5) to the first conveyor (2).

5. A machine (1) as claimed in claim 4, characterised
in that said transfer means (7) comprise a pusher
(12) movable above said second conveyor (5) and
first conveyor (2) in correspondence with their side-
by-side portions (11a, 11b).

6. A machine (1) as claimed in claim 1 or 2, charac-
terised by comprising means (15) for controlling
the number of trays (3) fed to said second conveyor
(5).

7. A machine (1) as claimed in claim 6, characterised
in that said control means (15) comprise a third
conveyor (16) positioned upstream of said second
conveyor (5), and a sensor (18) for sensing the
presence and/or passage of a tray (3) on said third
conveyor (16), said sensor (18) being connected to
an electronic processor (19) for controlling the
movement of the first, second and third conveyor
(2, 5, 16) and of said transfer means (7).

8. A machine (1) as claimed in claim 1 or 2, charac-
terised by comprising a first stop (21) positioned
upstream of said third conveyor (16), said first stop
(21) being movable between a non-operative posi-
tion (21b) in which it allows the trays (3) originating
from the filling machine to pass, and an operative
position (21a) in which it prevents this passage.

9. A machine (1) as claimed in claim 1 or 2, charac-
terised by comprising a second stop (23) located
downstream of said sensor (18), said second stop
(23) being movable between a non-operative posi-
tion (23b) in which it allows said trays (3) to pass,
and an operative position (23a) in which it prevents
passage of said trays (3).

10. A machine (1) as claimed in claim 1 or 2, charac-

terised in that said first conveyor (2) is a slat con-
veyor.

11. A tray packaging method consisting of conveying
the trays (3) by a first conveyor (2) moving with dis-
continuous movement into sealing units (4) where
they are closed, characterised by feeding a prede-
termined number of trays (3) in line to a second con-
veyor (5) which moves with unidirectional move-
ment, these trays (3) being transferred onto the first
conveyor (2) in such a manner that, by the time the
first conveyor (2) feeds one tray (3) into each seal-
ing unit (4) and returns to its initial configuration re-
maining at rest while awaiting termination of seal-
ing, the predetermined number of trays (3) are fed
onto the second conveyor (5).

12. A method as claimed in claim 11, characterised in
that said second conveyor (5) moves with discon-
tinuous movement, and said first conveyor (2)
moves with reciprocating movement.

13. A method as claimed in claim 11, characterised by
transferring said trays (3) substantially transversely
to their advancement direction onto said first con-
veyor (2).

14. A method as claimed in claim 11, characterised by
counting the number of trays (3) fed onto the second
conveyor (5) and, when the number of trays (3)
equals the number of sealing units (4), transferring
the trays (3) onto the first conveyor (2).
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