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(54) PACKAGING MACHINE FOR TRAY-PACKAGED PRODUCTS

(67)  The present invention relates to the field of the
automatic packaging machines for example for packag-
ing food products and in particular a packaging machine
(10) for tray-packed products comprising feeding means
(110) of the closed-loop type configured to operate the
forward feeding of trays along a feeding plane (FP), said
feeding means (110) comprising an upper branch (112)
which defines said feeding plane (FP), and a lower
branch (114); welding means (210) configured to operate
the welding between a heat-sealing film and a tray at a
welding position, said welding means (210) comprising
an upperweldingbell (212) and alower welding bell (214)
which are movable to each other; moving means (310)
of said lower welding bell (214) along a welding direction

217 216

(WD) which is perpendicular to said feeding plane (FP)
between a rest position, in which said upper welding bell
(212) and said lower welding bell (214) are spaced apart
from each other, to a working position, in which said upper
welding bell (212) and said lower welding bell (214) are
coupled to each other to operate the welding between
the heat-sealing film and the tray; and is characterized
in that when the upper welding bell (212) and the lower
welding bell (214) are in the rest position, the moving
means (310) are arranged separated from the lower
welding bell (214) of a separation distance (SD) capable
to allow the lower branch (114) of the feedings means
(110) to move between the lower welding bell (214) and
the moving means (310).
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Description
TECHNICAL FIELD

[0001] The presentinvention concerns the field of the
automatic packaging machines. In particular, the present
invention relates to the field of the heat-sealing machines
for tray-packed products, preferably of the food type.
Even more preferably, the present invention relates to
the field of the modified atmosphere heat sealing ma-
chines.

[0002] Food products arranged in trays are typically
packaged by means of appropriate packaging machines
adapted to apply a film made of heat sealing material to
the relative tray. Such packaging machines are also
known as heat sealers.

[0003] The automatic packaging machines use means
for feeding the trays to guarantee the supply of one or
more of the aforementioned trays at the welding portion.
The application of the heat-sealing film is therefore ob-
tained by means of appropriate welding means able to
couple the heat-sealing film to the perimeter portion of
the tray, possibly in a modified and/or vacuum environ-
ment. The welding means generally comprise a lower
welding bell, movable along a welding path and in the
direction of a fixed upper welding bell to guarantee the
correct coupling of the tray to the heat-sealing film.
[0004] The packaging machines of the known type are
also provided with feeding means of the closed-loop type,
e.g. of the chain type. These are moved along a prede-
fined path through the use of a plurality of idle return or
motorized pinions and such as to define a plurality of
branches of the closed loop. In particular, the feeding
means define a horizontal stretch at the tray feeding
plane, which guarantees the correct maintenance of the
position of the tray during movement, and a plurality of
portions adapted to define an external path to the welding
means, in particular external to the moving means of the
movable welding bell.

[0005] To prevent interference with the movement of
the movable welding bell, the path defined by the return
pinions must ensure a large enough closed loop to guar-
antee the movement of the movable welding bell from a
working position in which the fixed welding bell and the
movable welding bell are coupled to each other for heat
sealing the heat-sealing film to the tray, to a rest position,
in which the fixed welding bell and the movable welding
bell are spaced apart from each other, and vice versa.
[0006] Therefore the rest position of the movable lower
welding bell defines the minimum path necessary to be
realized for the feeding means, as the latter have to avoid
the movement mechanism of the movable welding bell.
[0007] In the packaging machines of the known type,
the path travelled by the feeding means therefore has
the aforementioned horizontal stretch which is returned,
through the pinions, along a further plurality of linear
stretches with a variable inclination until the loopis closed
again at the horizontal stretch. Inside the area defined
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by the loop it is possible to move the lower welding bell.
[0008] To guarantee a correct forward feeding of the
trays, the feeding means have a notable extension that
constitutes an excess of moving material. It follows that
the necessary power for realizing the aforementioned for-
ward feeding is high and often out of proportion with sim-
ply loading the trays to be fed. In particular, the necessary
power is also proportional to the mass of the feeding
means to be placed in motion, a mass which is propor-
tional to the extension thereof.

OBJECTS AND SUMMARY OF THE INVENTION

[0009] In light of the above, the problem underpinning
the present invention is that of designing a packaging
machine for tray-packed products, able to minimize the
drawbacks set out above.

[0010] In particular, the problem underpinning the
presentinvention is that of realizing a packaging machine
for tray-packed products that can be implemented with
material saving with respect to the prior art and able to
minimize production and activation costs, particularly be-
ing activatable with reduced energy consumptions.
[0011] Within the context of such problem, an object
of the present invention is that of realizing a packaging
machine for tray-packed products provided with feeding
means of the trays characterized by a reduced mass to
be moved.

[0012] A further object of the present invention is that
of realizing a packaging machine for tray-packed prod-
ucts provided with reduced energy consumption activat-
ing means.

[0013] In accordance with a first aspect thereof, the
invention therefore relates to a packaging machine for
tray-packed products comprising:

- feeding means of the closed-loop type configured to
operate the forward feeding of trays along a horizon-
tal feeding plane, said feeding means comprising an
upper branch which defines said feeding plane, and
a lower branch;

- welding means configured to operate the welding
between a heat-sealing film and a tray at a welding
position, said welding means comprising an upper
welding bell and a lower welding bell which are mov-
able to each other;

- moving means of said lower welding bell along a
welding direction which is perpendicular to said feed-
ing plane between arest position, in which said upper
welding bell and said lower welding bell are spaced
apart from each other, and a working position, in
which said upper welding bell and said lower welding
bell are coupled to each other to operate the welding
between the heat-sealing film and the tray;

characterized in that, when the upper bell and the lower
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welding bell are in the rest position, the moving means
are arranged separated from the lower welding bell of a
separation distance capable to allow the lower branch of
the feeding means to move between the lower welding
bell and the moving means.

[0014] Withinthe context of the presentdescriptionand
subsequent claims, the expression "working position"
means the position in which the upper welding bell and
the lower welding bell are coupled to each other so as to
define in the same way the coupling between the heat-
sealing film and the perimeter portion of the tray to be
packaged. In the same way, the expression "working po-
sition" can comprise the airtight coupling between the
aforesaid upper welding bell and lower welding bell for
controlling the environment inside which to perform the
heat-sealing.

[0015] Withinthe contextof the presentdescriptionand
subsequent claims, the expression "rest position" means
the position in which the upper welding bell and the lower
welding bell are uncoupled from each other.

[0016] Withinthe contextof the presentdescriptionand
subsequent claims, the expression "welding position"
means the position in which one or more trays are ar-
ranged on the feeding plane between the two welding
bells.

[0017] The Applicant has verified that thanks to the
spaced apart arrangement between the moving means
and the lower welding bell, itis possible to make the lower
return branch of the feeding means pass into the sepa-
ration space therefore preventing having to outline a long
path that travels around the moving means of the lower
bell. In this way it is possible to minimize the path per-
formed by the feeding means.

[0018] This advantageously allows an optimized ex-
tension of the feeding means, the need for a lower
number of return pulleys and, therefore, a reduction in
the production cost of the packaging machine to be ob-
tained, and, at the same time, a reduction in energy con-
sumptions connected with the activation of such feeding
means.

[0019] The presentinvention can have at least one of
the preferred characteristics that follow, the latter being
particularly combinable with each other as preferred in
order to satisfy specific application requirements.
[0020] Preferably, the lower branch of the feeding
means develops substantially parallel to the feeding
plane.

[0021] Advantageously, the realization of the lower
branch substantially parallel to the feeding plane along
the entire extension thereof allows the extension of the
feeding means to be reduced to a minimum, hence max-
imizing the cost reduction and consumption effects of the
machine.

[0022] Preferably, the moving means are configured
to eliminate the separation distance and to move the low-
er welding bell from the rest position to the working po-
sition.

[0023] Preferably, the feeding means and the moving
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means of the lower bell are configured to be operated in
a synchronized fashion such that the movement of the
lower branch of the feeding means between the lower
welding bell and the moving means is stopped when the
upper welding bell and the lower welding bell are in the
working position.

[0024] Preferably, the feeding means are configured
to operate a step-type feeding, wherein each tray is fed
along the feeding plane and stopped at the welding po-
sition.

[0025] Even more preferably, the feeding means and
the moving means of the lower bell are configured to be
operated in a synchronized fashion such that the moving
means start to move the lower welding bell toward the
working position when the feeding means stop a tray in
said welding position.

[0026] In this way it is possible to operate the feeding
means and the moving means by a synchronized activa-
tion.

[0027] Preferably, the moving means comprise a
rhombus linkage, wherein the minimum spacing between
the vertices arranged along the welding direction defines
the rest position and the maximum spacing between the
vertices arranged along the welding direction defines the
working position.

[0028] Preferably, the feeding means comprise one or
more motors of the brushless type.

[0029] Preferably, the moving means comprise one or
more motors of the brushless type.

[0030] The use of motors of the brushless type allows
the management of the consumptions to be optimized
reducing the size of the packaging machine. At the same
time, the motors of the brushless type allow the achieve-
ment and the management of the synchronization be-
tween the feeding means and the moving means.
[0031] Preferably, the feeding means comprise atleast
one chain of the closed-loop type.

[0032] Even more preferably, the feeding means com-
prise a pair of chains arranged side by side, wherein each
chain defines a closed loop.

[0033] Conveniently, according to one embodiment,
the chain or the chains are provided with pushers for the
forward feeding of the tray along the feeding plane.
[0034] Furthermore, the chain or the chains are option-
ally provided with one or more apertures to allow the pas-
sage of the moving means.

[0035] This allows the technical effect according to the
present invention to be maximized as the arrangement
of the moving means in the operating condition with the
lower welding bell is realized minimizing the impact on
the feeding means.

[0036] Preferably, the upper welding bell is of the fixed
type.
[0037] More preferably, the upper welding bell of the

fixed type comprises position adjustment means.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0038] Further characteristics and advantages of the
present invention will appear more clearly from the fol-
lowing detailed description of the preferred embodiment,
made with reference to the appended drawings.

[0039] The different features in the individual configu-
rations can be combined with each other as preferred
according to the previous description, should it be nec-
essary to avail of the advantages resulting specifically
from a particular combination.

[0040] In such drawings,

- Figure 1 is a lateral plan view of the packaging ma-
chine according to the present invention;

- Figure 2is alateral plan view of a portion of the pack-
aging machine of Figure 1, illustrating in greater de-
tail the welding means and the relative moving
means;

- Figure 3 is a detailed perspective view from the bot-
tom upwards of the moving means of the packaging
machine of Figure 1.

DETAILED DESCRIPTION OF THE INVENTION

[0041] In the following description, for the illustration
of the figures, identical numbers or reference symbols
are used toindicate construction elements with the same
function. Further, for illustration clarity, some references
may not be repeated in all the figures.

[0042] While the invention is susceptible to various
modifications and alternative constructions, some pre-
ferred embodiments are shown in the drawings and will
be described in detail herein below. However, it is to be
understood that there is no intention to limit the invention
to the specific embodiment illustrated but, on the contra-
ry, the invention intends to cover all the modifications,
alternative and equivalent constructions that fall within
the context of the invention as defined in the claims.
[0043] The use of "e.g.", "etc.", "or" indicates non-ex-
clusive alternatives without limitations unless otherwise
indicated. The use of "comprises" and "includes" means
"comprises or includes but not limited to" unless other-
wise indicated.

[0044] Indications such as "vertical" and "horizontal",
"upper" and "lower" (in the absence of other indications)
are to be read with reference to the assembly (or oper-
ating) conditions and with reference to the normal termi-
nology used in current language, where "vertical" indi-
cates a substantially parallel direction to that of the grav-
itational force vector "g" and horizontal to a direction per-
pendicular thereto.

[0045] With reference to Figure 1, a first embodiment
of a packaging machine for tray-packed products is illus-
trated, or heat sealer indicated overall by number 10.
Figure 1 illustrates a lateral plan view of the packaging
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machine 10 according to the presentinvention, in a sche-
matic representation related only to the significant com-
ponents for understanding the invention.

[0046] In particular, reference will be made below to
an automatic packaging machine able to package the
tray through the application of a heat-sealing film, of the
known type, in a modified environment, e.g. through ni-
trogen, and/or vacuum.

[0047] Inthe main components, described in more de-
tail below, the packaging machine 10 according to the
present invention comprises feeding means 110 of the
trays, welding means 210 of the heat-sealing film to the
aforesaid trays, and appropriate means 310 for moving
the welding means 210 as described below in greater
detail.

[0048] As illustrated in Figure 1, the feeding means
110 of the trays comprise a system of the closed-loop
type, i.e. such as to define an upper branch 112 and a
lower branch 114 that are parallel.

[0049] The upperbranch 112 ofthe feedingmeans 110
defines, in particular, the feeding plane FP of the trays
themselves, while the corresponding lower branch 114
definesthereturnplane, i.e. the planein which the branch
is obviously free from trays for packaging.

[0050] In the embodiment illustrated, the feeding
means 110 are realized through a pair of chains arranged
side by side, wherein each chain defines a closed loop,
i.e. each of the chains defines a respective upper branch
112 and lower branch 114.

[0051] In particular, the pair of upper branches 112 de-
fines the feeding plane FP while the pair of lower branch-
es 114 defines the return plane. In Figure 1 only one of
the two chains is visible according to the type of lateral
plan view to which reference is made.

[0052] Furthermore, the chains are provided with
pushers (not illustrated) for feeding the trays along the
feeding plane FP. They may be realized through elon-
gated elements that transversally connect the branches
of the two chains in a perpendicular direction to the de-
velopment of the branches themselves. In the same and
completely equivalent way, the pushers may be realized
through elements protruding from the branches of the
feeding means able to define an abutment element for
feeding the trays.

[0053] The chains defining the feeding means 110 ac-
cording to the present invention are also provided with a
plurality of apertures to allow the passage of the moving
means 310. Such apertures can be realized by way of
example by appropriate chain links having a conforma-
tion such as to allow the passage of the moving means
310 or by particular conformations of the chains them-
selves.

[0054] According to further embodiments, not illustrat-
ed, the feeding means may comprise a single chain of
the closed-loop type or be defined by a system of the
closed-loop type different from the chain. Furthermore,
the chain or the different system of the closed-loop type
may also not comprise pushers for the trays.
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[0055] The feeding plane FP and the return plane are
respectively arranged on a horizontal plane, as well as
being parallel, able to ensure the maintenance of the cor-
rect feeding position of the trays, in particular when al-
ready provided with the content to be packaged.

[0056] The distancing of the upper 112 and lower 114
branches of each chain is defined by the plurality of return
pinions 116, at least one of which is motorized, i.e. pro-
vided with motor activation, and the remaining three idle
ones, or conduits.

[0057] The motorized return pinion 118 is coupled to
the motor 119 which, in the embodiment described, is of
the brushless type. The motor of the brushless type, of
the direct current electrical type, allows extremely precise
control to be obtained, both of the speed and the accel-
eration thanks to the low rotor inertia. Furthermore,
through the motor of the brushless type, reduced system
dimensions and reduced energy consumption are en-
sured, associated with the activation of the feeding
means 110.

[0058] The movement of the feeding means 110, i.e.
of the relative chains, defines a step type movement
along a feeding direction FD, i.e. in the direction of the
welding means 210.

[0059] Forthatpurpose, the use of motors of the brush-
less type enables the management of the movement to
be optimized so as to obtain the most suitable movement
method for the packaging requirements. The step-type
movement, in the embodiment described, is such that
the tray is fed along the feeding plane FP by a step such
as to stop each tray arranged in sequence in the welding
position, i.e. at the welding means 210, described in fur-
ther detail below.

[0060] The feeding means 110 are, therefore, opera-
tively connected to appropriate welding means 210 of a
heat-sealing film to the trays. In this way, while the feed-
ing means 110 allow the correct movement of the trays
to be packaged to be obtained, the welding means 210
ensure that the packaging takes place as desired.
[0061] As illustrated in Figure 2, the welding means
210 comprise two welding bells adapted to allow mutual
coupling for the definition of a welding station. In partic-
ular, in the embodiment described the welding means
210 comprise an upper welding bell 212 of the fixed type,
arranged in the upper portion of the packaging machine
10, and a lower welding bell 214 of the movable type,
arranged in the lower portion of the packaging machine
10.

[0062] To enable the mutual coupling, the two bells
212, 214 are arranged aligned along a vertical axis, per-
pendicular to the feeding direction FD or to the feeding
plane FP, and coupled to the support structure 218 itself
so that the respective perimeter edges can fit together
and define the welding station.

[0063] The upper welding bell 212 is preferably cou-
pled to the support structure 218 through a spacing de-
vice 212’ able to modify the positioning of the upper weld-
ing bell 212 along the vertical axis. The spacing device
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212’ itself can also be provided with elastic means, e.g.
a preloaded spring, able to guarantee the opposition of
a resistant force during the coupling of the two bells 212,
214.

[0064] At the upper welding bell 212, the packaging
machine 10 is provided with an apparatus 216 for un-
winding the reel of heat-sealing film. In the embodiment
described, this comprises a device 217 for supporting
the reel of heat-sealing film, activated by an unwinding
motor 218 configured to guarantee the supply of heat-
sealing film between the two upper 212 and lower 214
welding bells. The unwinding apparatus 216 is completed
by a device 219 for holding the film unwound from the
reel which ensures its correct maintenance in position.
[0065] Thelowerweldingbell 214 is preferably coupled
to the support structure 218 through a plurality of guides
214’ able to ensure the movement along the vertical axis
and, at the same time, maintain the constraint with re-
spect to the other two degrees of freedom.

[0066] Inthe embodimentillustrated, the lower welding
bell 214 is the portion of the welding station configured
to house the tray, or the trays, to be packaged. For that
purpose, the lower welding bell 214 can be provided with
appropriate seats (not illustrated) configured to house
the tray or the trays to be packaged.

[0067] Furthermore, the lower welding bell 214 is the
portion of the welding station intended to create the vac-
uum or to define the modified environment within which
torealize the packaging. This therefore makes it possible
to guarantee that the film of heat-sealing material un-
wound through the unwinding apparatus 216 adheres
correctly to the perimeter edges of the tray to be pack-
aged, ensuring the correct heat sealing.

[0068] The movement of the lower welding bell 214 is
obtained through the moving means 310, illustrated in
Figure 1 and in more detail in Figure 2. These allow the
lower welding bell 214 to be moved along a welding di-
rection WD which is perpendicular to the feeding plane
FP, i.e. perpendicular to the feeding direction FD.
[0069] In the embodiment illustrated, the moving
means 310 comprise aleverage able to ensure the move-
ment of the lower welding bell 214 along the welding di-
rection WD. In particular, the leverage is realized through
arhombus linkage 312, operatively connected to an elec-
trical activation 316, preferably also of the brushless type.
[0070] The moving means 310 are finally completed
by a moving plate 314 able to be operatively coupled with
the lower welding bell 214 when the leverage is activated
along the welding direction WD.

[0071] Obviously, the moving means 310 can also be
realized by means of differentleverages or using different
arrangements or elements instead of the rhombus link-
age, like the moving plate.

[0072] The moving means 310 are separated from the
lower welding bell 214 of a separation distance SD ca-
pable to allow the lower branch 114 of the feeding means
110 to move between the lower welding bell 214 and the
moving means 310, when the latter feed the tray along
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the feeding plane FP. Such separation distance SD is
variable according to the sizing of the packaging machine
10 and the relative chains or different feeding means 110
used.

[0073] In any case, the technical effect of the present
invention is ensured by the possibility to move the lower
branch 114 of the feeding means 110 between the lower
welding bell 214 and the moving means 310, when the
lower welding bell 214 is not in the working position.
[0074] For that purpose, the moving means 310 allow
the displacement of the lower welding bell 214, along the
respective guides 214’, from a rest position, in which the
upper welding bell 212 and the lower welding bell 214
are spaced apart from each other, and a working position
in which the upper welding bell 212 and the lower welding
bell 214 are coupled to each other, and vice versa.
[0075] When the lower welding bell 214 is brought into
its working position, the feeding means 110 are stopped.
In particular, the moving means 310 and the feeding
means 110 are synchronized in such a way that the mov-
ing means 310 bring the lower welding bell 214 into the
working position when the feeding means 110 stop the
tray in the welding position.

[0076] Therefore, the minimum spacing between the
vertices of the rhombus linkage 312 arranged along the
welding direction WD defines the rest position, while the
maximum spacing between the vertices themselves ar-
ranged along the welding direction WD defines the work-
ing position.

[0077] The moving means 310, or the leverage consti-
tuted by the rhombus linkage 212 activated by the motor
of the brushless type 316, are configured to be opera-
tively connected to the lower welding bell 214, coupling
thereto the relative moving plate 314 that allows the thrust
to be transmitted from the leverage to the lower welding
bell 214 itself.

[0078] The aforesaid operating coupling therefore al-
lows the movement of the lower welding bell 214 into the
working position, eliminating the separation distance SD.
In that case, the plurality of apertures provided on the
chains of the moving means 110 allow the passage of
the moving means themselves 310, i.e. of the moving
plate 314, allowing the separation distance SD to be elim-
inated, as well as obtaining the technical effect according
to the present invention.

[0079] The use of a packaging machine 10 according
to the present invention is described below, by way of
example.

[0080] Threetraystobe packagedalignedinsequence
on the feeding plane FP along the feeding direction FD
are hypothesized. The motor 119 of the brushless type,
comprised in the feeding means 110 allows the move-
ment of the chains, and of the relative pushers, along the
feeding direction FD according to a method described
above as a step-type method.

[0081] Such movement is such as to feed the three
trays and to stop the forward feeding when the first of the
three trays is arranged at the welding position, i.e. at the
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lower welding bell 214.

[0082] The movement of the step-type feeding means
110 and the movement of the moving means 310 be-
tween the rest position and the welding position are syn-
chronized in such a way as to interrupt the movement of
the feeding means 10 when the moving means 310 are
in the working position.

[0083] At the same time, during the movement of the
feeding means 10 the lower welding bell 214 is complete-
ly uncoupled from the moving means 310 capable to al-
low the passage of the lower branch 114, substantially
reducing the electrical consumptions.

[0084] The arrangement of the feeding means 110 and
the operating connection with the moving means 310 al-
lows a chain route to be obtained that has a minimized
path and substantially in a straight line with reference to
the two main branches 112,114.

[0085] Therefore, this path enables the moving mem-
bers to be crossed, i.e. the moving means 310, of the
lower welding bell 214. In this way, it is possible to min-
imize the path performed by the feeding means 110, ob-
taining a smaller extension thereof. This leads to a re-
duction in the manufacturing cost of the packaging ma-
chine and, at the same time, a reduction in the energy
consumptions connected with the activation of the feed-
ing means themselves.

[0086] When the first tray has reached the welding po-
sition, the movement of the lower welding bell 214 is ob-
tained through the moving means 310, along the welding
direction WD which is perpendicular to the feeding plane
FP, i.e. perpendicular to the feeding direction FD.
[0087] Such movement allows the lower welding bell
214 to be arranged, and the relative tray that it supports,
in contact with the upper welding bell 212 when the lev-
erage constituted by the rhombus linkage 312 has the
relative vertices arranged along the welding direction WD
at the maximum spacing.

[0088] Before performing such movement, the unwind-
ing apparatus 216 must have unwound the necessary
quantity of reel to arrange the heat-sealing film to be ap-
plied between the two welding bells 212, 214.

[0089] Once the coupling has been realized, i.e. when
the lower welding bell 214 and the upper welding bell 212
are arranged in the working position, the lower bell 214
allows the vacuum to be realized and/or the controlled
environment to be defined, e.qg. filling with nitrogen, within
which to perform the packaging operation. At the same
time, the contact of the two welding bells 212, 214 allows
the tray to be packaged with the heat-sealing film, apply-
ing the appropriate temperature according to the material
to be applied.

[0090] In the steps of arranging the lower welding bell
214 in the operating position, the operating coupling be-
tween the moving means 310 and the welding bell 214
itself allows the separation distance SD to be reduced
and finally eliminated. This is further possible by means
of the plurality of apertures provided on the chains of the
moving means 110 that allow the passage of the moving
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means 310 themselves, i.e. of the moving plate 314.
[0091] Once the heat-sealing operation has finished,
the feeding means 110 and the moving means 310 are
moved in a synchronized way to allow both the recovery
of the movement of the chains, and the recovery of the
separation distance SD capable to allow the lower branch
114 to move between the lower welding bell 214 and the
moving means 310.

[0092] The aforesaid operations are cyclically repeat-
ed, arranging by steps, one at a time, the subsequent
trays at the welding positions.

[0093] The use of motors of the brushless type allows
the management of the consumptions to be optimized,
reducing the size of the packaging machine. At the same
time, the motors of the brushless type offer the necessary
management precision for the synchronization between
the feeding means and the moving means.

[0094] This allows the technical effect according to the
present invention to be maximized as the arrangement
of the moving means in the operating condition with the
lower welding bell is realized minimizing the impact on
the feeding means.

[0095] The reduced path, in connection with the use
of motors of the brushless type allows, as well as high
precision in terms of productivity, also substantial energy
savings of up to 30% with respect to a traditional asyn-
chronous motor activating a path according to the prior
art.

[0096] Furthermore, the straightline path of the chains
notably reduces the possibility of the stretching/elonga-
tion thereof, as well as containing the number of compo-
nents, such as pinions, guides and chain links, making
the system more effective and reliable, and also quieter
and more durable over time, reducing downtime and
maintenance operations.

Claims

1. Packaging machine (10) for tray-packaged products
comprising:

- feeding means (110) of the closed-loop type
configured to operate the forward feeding of
trays along a feeding plane (FP), said feeding
means (110) comprising an upper branch (112)
which defines said feeding plane (FP), and a
lower branch (114);

- welding means (210) configured to operate the
welding between a heat-sealing film and a tray
at a welding position, said welding means (210)
comprising an upper welding bell (212) and a
lower welding bell (214) which are movable to
each other;

- moving means (310) of said lower welding bell
(214) along a welding direction (WD) which is
perpendicular to said feeding plane (FP) be-
tween a rest position in which said upper welding

10

15

20

25

30

35

40

45

50

55

bell (212) and said lower welding bell (214) are
spaced apart from each other, and a working
position in which said upper welding bell (212)
and said lower welding bell (214) are coupled to
each other to operate the welding between the
heat-sealing film and the tray;

characterized in that when the upper welding bell
(212) and the lower welding bell (214) are in the rest
position, the moving means (310) are arranged sep-
arated from the lower welding bell (214) of a sepa-
ration distance (SD) capable to allow the lower
branch (114) of the feeding means (110) to move
between the lower welding bell (214) and the moving
means (310).

Packaging machine (10) according to claim 1,
wherein the lower branch (114) of the feeding means
(110) extends substantially parallel to the feeding
plane (FP).

Packaging machine (10) according to claim 1 or 2,
wherein the moving means (310) are configured to
eliminate the separation distance (SD) and to move
the lower welding bell (214) from the rest position to
the working position.

Packaging machine (10) according to any one of
claims from 1 to 3, wherein the feeding means (110)
and the moving means of the lower welding bell (114)
are configured to be operated in a synchronized
fashion such that the movement of the lower branch
(114) of the feeding means (110) between the lower
welding bell (214) and the moving means (310) is
stopped when the upper welding bell (212) and the
lower welding bell (214) are in the working position.

Packaging machine (10) according to any one of the
preceding claims, wherein the feeding means (110)
are configured to operate a step-type feeding,
wherein each tray is fed along to the feeding plane
(FP) and stopped at the welding position.

Packaging machine (10) according to claim 5,
wherein the feeding means (110) and the moving
means (310) of the lower welding bell (114) are con-
figured to be operated in a synchronized fashion
such that the moving means (310) start to move the
lower welding bell (114) toward the working position
whenthe feedingmeans (110) stop atray in the weld-
ing position.

Packaging machine (10) according to any one of the
preceding claims, wherein the moving means (310)
comprise a rhombus linkage, wherein the minimum
spacing between the vertices arranged along the
welding direction (WD) defines the rest position and
the maximum spacing between the vertices ar-
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ranged along the welding direction (WD) defines the
working position.

Packaging machine (10) according to any one of the
preceding claims, wherein the feeding means (110)
and/or the moving means (310) comprise one or
more motors of the brushless type.

Packaging machine (10) according to any one of the
preceding claims, wherein the feeding means (110)
comprise at least a chain of the closed-loop type,
preferably a pair of chains arranged side by side,
wherein each chain defines a closed loop.

Packaging machine (10) according to claim 9,
wherein at least one chain is provided with one or
more apertures to allow the passage of the moving
means (310).
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