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(54) PRODUCT PACKAGING METHOD AND MACHINE

(57)  Packaging method in which a film (200) is fed
to a vertical forming tube (1), whereby the film is formed
into a tubular shape, the ends of the tubular-shaped film
are longitudinally sealed to one another by applying pres-
sure on said ends, the product (P) to be packaged is
introduced into the forming tube (1) and the film formed
downstream of the forming tube (1) is transversely sealed

and cut. Furthermore, in the method, the ends of the film
are pressed to one another with a force that keeps both
ends static, the drop of the product (P) upstream of the
transverse seal is stopped or limited, and by maintaining
said pressure and said stop or limitation, an airflow (A)
is generated inside the forming tube (1). Packaging ma-
chine.
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Description
TECHNICAL FIELD

[0001] The presentinvention relates to product pack-
aging methods and machines.

PRIOR ART

[0002] Certain types of conventional product packag-
ing machines, particularly vertical packaging machines,
comprise a feeder whereby a continuous film which is
wound like a reel is supplied. The film is supplied to a
vertical forming tube which forms said film into a tubular
shape. The machine also comprises a drive device for
driving the tubular-shaped film in a descending forward
movement direction, around the forming tube, and at
least one longitudinal sealing tool sealing the longitudinal
ends of the tubular-shaped film to one another, a film
tube thereby being generated. The forming tube is open
at its upper and lower parts.

[0003] Amachine ofthis type furthercomprises a trans-
verse sealing and cutting tool, arranged downstream of
the forming tube, for generating a transverse seal and a
transverse cut on the film tube. After this operation (or
operations), a tube closed at one end is obtained up-
stream of the transverse cut and a package closed at
both ends downstream of the transverse cut and physi-
cally separated from the film tube is obtained. During said
operation (or operations), the end farther upstream of the
package is closed, whereas the closed end farther down-
stream corresponds with the hardened end of the film
tube of the previous cycle, i.e., the transverse seal which
closes one end of the film tube will be a closed end of
the package attained in the next cycle.

[0004] The machine also comprises a hopper or a sim-
ilar device upstream of the forming tube, from where the
product to be packaged is introduced into the forming
tube, which product is arranged on the transverse seal
of the film tube closed at one end after falling through the
forming tube. The product is introduced into the forming
tube through its upper part, and exits through its lower
part towards the transverse seal of the film tube. It must
be kept in mind that the film tube surrounds the forming
tube, such that when the product is introduced into the
forming tube, it is also introduced into the film tube.
[0005] The productis generally suppliedin a controlled
manner, a predetermined amount corresponding with the
amount of product to be packaged in each package being
supplied each time.

[0006] Patent document US6179015B1 discloses
such amachine as wellas amethod to perform packaging
in said machine. To accelerate the fall of the product, or
to compact the product at the closed end of the film tube,
air is injected into the film tube at certain time intervals
in a controlled manner by means of a control device. The
control device controls the injection of air depending on
the position of the product being fed from the hopper.

10

15

20

25

30

35

40

45

50

55

DISCLOSURE OF THE INVENTION

[0007] The object of the invention is to provide a prod-
uct packaging method and machine, as defined in the
claims.

[0008] A first aspect relates to a product packaging
method, in which a continuous film is fed to a vertical
forming tube, the continuous film is formed into a tubular
shape by means of the forming tube, said film surround-
ing said forming tube, the longitudinal ends of the tubular-
shaped film are longitudinally sealed to one another by
means of a longitudinal sealing tool that presses said
ends to one another, a film tube being generated, the
product to be packaged is introduced into the forming
tube from the upper part of said forming tube in a down-
ward direction, and the film tube is transversely sealed
and cut with a transverse sealing and cutting tool down-
stream of the forming tube in the downward direction, a
tube of transversely closed film material being obtained
upstream of the transverse cut and a package closed
and physically separated from the tube of transversely
closed film material being obtained downstream of the
film tube.

[0009] Inthe method, a descending airflow is generat-
ed inside the forming tube for a given time for each pack-
aging cycle, such that it precedes the corresponding
product in said forming tube. During said generation, the
longitudinal ends of the continuous film are pressed to
one another with a minimum force sufficient to keep both
ends static with respect to one another, the longitudinal
seal being protected against a possible opening of said
seal due to the force of the airflow, and the falling of the
product upstream of the transverse seal and downstream
of the forming tube is stopped or limited in order to protect
said transverse seal from sudden action of the product
thereon, and if necessary, of the air that may hit said
transverse seal, the unwanted opening of said transverse
seal thereby being prevented.

[0010] Therefore, as a result of the airflow at least an
acceleration of the product falling through the forming
tube and a compaction of the product in the film tube is
generated, while at the same time assuring that the film
tube does not open longitudinally or transversely during
said acceleration, preventing said acceleration and com-
paction of the product from negatively influencing the
packaging process and/or the resulting package quality.
This is particularly advantageous in terms of improving
production times and reducing film consumption, given
that, with the solutions of the prior art, before generating
an airflow there is a need to wait for the transverse seal
and/or the longitudinal seal to harden (for example, by
means of a cooling time when said transverse and/or
longitudinal seal is made by applying heat to the film), or
to make more robust transverse and/or longitudinal seals
(resulting in a larger transverse and longitudinal sealing
surface and increased film consumption), since without
the protections proposed in the method of the invention
there is a risk of the longitudinal and/or transverse seal
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opening due to the force of the product as it falls and/or
the pressure generated by the airflow inside the film tube.
[0011] Additionally, film consumption is reduced with
the proposed method because a stronger airflow can be
generated, whereby the product can be compacted with-
out any risk of damaging the package, resulting in a re-
duction in the height of the resulting package (thereby
increasing the packaging speed as well), and, since
greater airflows can be generated, the product is also
prevented from blocking the forming tube or the inlet of
the forming tube, resulting in the ability to use a forming
tube with a smaller circumference, generating a narrower
package, thereby also saving film material.

[0012] A second aspect of the invention relates to a
packaging machine comprising a feeder for feeding a
continuous film, a vertical forming tube to form the con-
tinuous film fed by the feeder into a tubular shape, a lon-
gitudinal sealing tool configured for longitudinally sealing
the longitudinal ends of the tubular-shaped film to one
another, a film tube being generated after said action of
the longitudinal sealing tool, and a transverse sealing
and cutting tool arranged downstream of the forming tube
for transversely sealing and cutting the film tube, a trans-
versely closed film tube being obtained on one side of
the cut and a package closed and physically separated
from the film tube being obtained on the other side of the
cut in the downward direction.

[0013] The machine further comprises a protective el-
ement for stopping or limiting the fall of the product onto
the transverse seal generated by the transverse sealing
and cutting tool, upstream of said transverse seal, a gen-
eration device configured for generating an airflow inside
the forming tube, and a control device configured for
causing the generation of the airflow, the longitudinal
sealing tool pressing the ends of the continuous film to
one another with a minimum force sufficient to keep both
ends static with respect to one another, and the protective
element protecting the transverse seal. The advantages
described with respect to the first aspect of the invention
are also obtained with the machine.

[0014] These and other advantages and features of
the invention will become evident in view of the drawings
and detailed description of the invention.

DESCRIPTION OF THE DRAWINGS
[0015]

Figure 1 shows an embodiment of a packaging ma-
chine of the inventionin which an airflow is generated
in the forming tube by means of injecting air into said
tube and by means of applying a suction on said tube.

Figure 2 shows an embodiment of a packaging ma-
chine of the inventionin which an airflow is generated
in the forming tube by means of applying a suction
on the forming tube.
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Figure 3 shows an embodiment of a packaging ma-
chine of the invention in which an airflow is generated
in the forming tube by means of injecting air into said
tube, and comprising an element for making a plu-
rality of longitudinally distributed perforations on the
film tube and a specific protective element for pro-
tecting the transverse seal.

Figure 4 shows an embodiment of a packaging ma-
chine of the invention in which an airflow is generated
in the forming tube by means of injecting air into said
tube and comprising a forming tube formed by an
inner tube and an outer tube surrounding the inner
tube and said tubes being coaxial.

Figure 5 shows in greater detail a generation device
suitable for injecting air into the forming tube of the
machine according to Figure 1, Figure 3 or Figure 4.

Figure 6 shows an actuator of an embodiment of the
machine of the invention, with two recesses and a
plurality of suction holes in each of them.

Figure 7 shows a suction chamber generated for
causing suction in the forming tube 1 of the machine
according to Figure 1 or Figure 2.

DETAILED DISCLOSURE OF THE INVENTION

[0016] Afirstaspectoftheinventionrelatestoaproduct
packaging method, which is suitable for beingimplement-
ed in a packaging machine 100 such as the one sche-
matically shown by way of example and in a simplified
manner in Figures In the method, a continuous film 200
is fed to a vertical forming tube 1, the continuous film 200
is formed into a tubular shape by means of the forming
tube 1, said film surrounding said forming tube 1, and the
longitudinal ends of the tubular-shaped film are longitu-
dinally sealed to one another by means of a longitudinal
sealing tool 2 that presses said ends to one another, a
film tube 3 being generated. For longitudinally sealing
the longitudinal ends of the film, the longitudinal sealing
tool 2 presses said ends against the forming tube 1, or
it comprises two opposite faces pressing both longitudi-
nal ends of the film between them, for example.

[0017] Inthe method, for each packaging cycle the film
tube 3 is transversely sealed and cut with a transverse
sealing and cutting tool 4 downstream of the forming tube
1, a closed film tube 3 being obtained upstream of the
transverse cut and a package closed and physically sep-
arated from the film tube 3 being obtained downstream
of the transverse cut, and the product P to be packaged
is introduced into the forming tube 1 from the upper part
of said forming tube 1 in a downward direction by means
of a hopper 110 or the like.

[0018] The seals are preferably made by means of
pressure and heat application, or by means of ultrasound.
[0019] In the method, a descending airflow A is gen-
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erated inside the forming tube 1 for a given time. The
airflow A forces the product P to fall through the forming
tube 1, causing the acceleration and compaction thereof
in the film tube 3, where as a result of said forcing, said
product P is prevented from getting stuck in the forming
tube 1 or at the inlet of the forming tube 1.

[0020] During the generation of airflow A, with the lon-
gitudinal sealing tool 2 the longitudinal ends of the con-
tinuous film 200 are pressed to one another with a min-
imum force sufficient to keep both ends static with respect
to one another, assuring that said film remains longitu-
dinally sealed and is not severely affected by the airflow
A, the transverse seal of the film tube 3 thus being pro-
tected in a simple manner. Furthermore, during said gen-
eration of airflow A, the fall of the product P upstream of
the transverse seal (or the area of the film tube 3 where
the transverse seal will be made) and downstream of the
forming tube 1 is stopped or limited in order to protect
said transverse seal from sudden action of the product
P thereon, and if necessary, of the air that may hit said
transverse seal, the unwanted opening of said transverse
seal thereby being prevented. Therefore, with this last
protection, when the product P falls, said fall is prevented
from being able to cause the opening of the film tube 3
atsaid transverse seal (which could happen without stop-
ping or limiting the fall of the product P, particularly if the
transverse seal is newly made or the falling product P is
compacted and falling at a high speed), the packaging
process being able to be accelerated as this risk does
not have to be contemplated when establishing the times
required for carrying out said method.

[0021] Itistherefore assuredthatduring the generation
of airflow A, the seals of the film tube 3 are kept stable:
the pressure applied by the longitudinal sealing tool 2 on
the longitudinal ends of the film prevents the difference
in pressure, due to the pressure inside the film tube 3
generated by the airflow A with respect to the pressure
outside the film tube 3, from causing the entry or exit of
air into or from the film tube 3 through the longitudinal
ends of the film, relative movement between said longi-
tudinal ends of the film thereby being prevented and re-
sulting in a high quality longitudinal seal; additionally, pro-
tection of the transverse seal by means of stopping or
limiting the fall of the product P upstream of the trans-
verse seal of the film tube 3 and downstream of the form-
ing tube 1 assures the stability of the film tube 3 (the
accidental opening thereof due to the airflow A and the
impact of the product P itself being prevented).

[0022] In order to stop or limit the fall of the product P
on the transverse seal, and where appropriate, to also
limit the effect of airflow A on the transverse seal, a pro-
tective element is caused to move towards an area of
the film tube 3 downstream of the forming tube 1 and
upstream of the transverse seal (or of the area where the
transverse seal will be made) so that said protective el-
ement limits or prevents the passage of the product P,
and where appropriate, of the airflow, through said area.
Therefore, the product P encounters said protective el-

10

15

20

25

30

35

40

45

50

55

ement as it travels downwards, which protective element
either stops the product P from falling by allowing, at the
height thereof, a smaller space for the passage of said
product P as it travels downwards through the film tube
3, or limits the fall of said product P by preventing it from
continuing said travel as long as said protective element
is in said position (in this case, the protective element
closes the passage through the film tube 3).

[0023] In some embodiments, the transverse sealing
and cutting tool 4 can sometimes act as a protective el-
ement, as will be described more in detail below, where-
as, in other embodiments, such as in the one shown in
Figure 3 for example, the protective element is a specific
protective element 5. In this case, the protective element
5 can comprise two opposite elements with the film tube
3 arranged between them, and at least one of said ele-
ments moves closer to the other, compressing the film
tube 3, closing the passage through this area of the film
tube 3 and halting or stopping the product P (in this case
leaving a smaller space which makes deceleration of the
product P necessary).

[0024] In some embodiments, prior to the generation
of airflow A, at least one partial cut is generated in an
area of the continuous film 200 from which the film tube
3 is formed, or in an area of the film tube 3, air being
extracted from the film tube 3 through said partial cut, at
least during the generation of airflow A.

[0025] In the context of the invention, partial cut must
be interpreted as any type of action on an area of the film
tube 3 which allows fluid communication therethrough
between the inside and the outside of the film tube 3, or
any type of action on an area of the film which subse-
quently allows fluid communication therethrough be-
tween the inside and the outside of the subsequently
formed film tube 3, which in no case entails a physical
separation between two areas of the film tube 3 (i.e., not
a complete transverse cut of the film or of the film tube
3). In this sense, partial cut can be interpreted as alinear
cut, a discontinuous cut, one or more perforations, etc.

[0026] The partial cut allows accessing the inside of
the film tube 3 in a simple, easy and effective manner,
making the extraction of air from inside said film tube 3
therethrough easier upon generating the airflow A, with-
out it entailing any risk for the integrity or continuity of the
film or of the film tube 3, and without there being any risk
of the product P coming out of the film tube 3 through
said partial cut.

[0027] In some embodiments, the descending airflow
Ainthe forming tube 1 is generated by means of injecting
air in a downward direction into the forming tube 1 (the
case of embodiments of Figures 3 and 4); in other em-
bodiments, it is generated by means of extracting air
present inside the forming tube 1 by suction, from below
said forming tube 1 (see Figure 2, for example); and in
other embodiments, it is generated by means of combin-
ing both methods (see Figure 1, for example): injecting
air in a downward direction into the forming tube 1, and
extracting air presentinside the forming tube 1 by suction
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from below said forming tube 1.

[0028] In embodiments in which air is injected into the
forming tube 1 to generate the airflow A (alone or in com-
bination with suction), said injection of air is performed
by means of a generation device 7 schematically depict-
ed in a simplified manner in Figure 5, which is configured
and suitable for injecting air into the forming tube 1 such
that a negative pressure is caused upstream of the area
of the forming tube 1 through which air is injected into
said forming tube 1, the injection of air and the introduc-
tion of the product P being controlled and synchronized
such that the product P arranged on said area follows
the injected air, the fall thereof being accelerated and the
product P being prevented from getting stuck in the form-
ing tube 1 or at the inlet of the forming tube 1.

[0029] In some embodiments, such as the one shown
in Figure 3, for example, a plurality of perforations (not
depicted in said Figure 3), which are longitudinally dis-
tributed in the film tube 3 and above the area of the trans-
verse seal, are made by means of a tool 104 configured
for such purpose, and at least part of the airflow A exits
the film tube 3 through said perforations. This reduces
the pressure inside the film tube 3 due to the airflow A,
which allows applying less pressure between the longi-
tudinal ends of the film for keeping them static with re-
spect to one another.

[0030] In some embodiments in which the airflow A is
generated by means of injecting air alone, such as in the
embodiment shown in Figure 4, for example, the partial
cut is not used for discharging the injected air from the
film tube 3, rather a specific configuration of the forming
tube 1 is used to that end. Said configuration involves
the forming tube 1 being formed by an inner tube 10 and
anouter tube 11 surrounding the inner tube 10, said tubes
being coaxial and demarcating a space existing between
them. The air and product P are injected and introduced
into the inner tube 10, and the film tube 3 surrounds the
outer tube 11. The injected air exits through the lower
part of the inner tube 10 and is introduced through the
space between both tubes 10 and 11, moving upwards
until exiting the forming tube 1. In other embodiments,
the injected air is discharged by combining the partial cut
and the forming tube 1 formed by the two coaxial tubes
10and 11. The pressure inside the film tube 3 is therefore
reduced due to airflow A, which allows applying less pres-
sure between the longitudinal ends of the film for keeping
them static with respect to one another.

[0031] In some embodiments in which suction is used
for generating airflow A (alone or in combination with the
injection of air), the suction is generated through the par-
tial cut by means of a generation device, not depicted in
Figures, and, furthermore, before the product P reaches
the height of the partial cut. This therefore helps the fall
ofthe product P itself and its compactionin the film tube 3.
[0032] Insomeembodiments in which atleast one par-
tial cut is generated and suction is generated through
said partial cut, before generating the partial cut, the area
of the film tube 3 in which said partial cut will be made is
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arranged in a suction chamber 6, said suction chamber
6 surrounding said area of the film tube 3 on the outside,
fluid communication being allowed between the inside of
the film tube 3 upstream of said suction chamber 6 and
the inside of the film tube 3 of the area of said film tube
3 arranged in the suction chamber 6. In other alternative
embodiments in which at least one partial cutis also gen-
erated and suction is generated through said partial cut,
a suction chamber 6 is closed around and on the outside
of an area of the film tube 3 corresponding with the area
of the film tube 3 where the previously generated partial
cut is arranged, fluid communication being allowed be-
tween the inside of the film tube 3 of the area arranged
in the suction chamber 6 and the inside of the film tube
3 upstream of said suction chamber 6. In any of these
embodiments, the suction chamber 6 is communicated
with the inside of the film tube 3 through the partial cut,
and suction is caused in the suction chamber 6, said suc-
tion and the communication through the partial cut re-
sulting in suctioning air from inside the film tube 3 up-
stream of the suction chamber 6.

[0033] To close the suction chamber 6, for example,
two opposite actuators 40 cooperate with one another
(atleast one ofthem moving towards the other, preferably
both of them moving towards one another), and trans-
versely hold the film tube 3 with their contours, the suction
chamber 6 being demarcated by said contours. There is
at least one free area between the contours of the actu-
ators 40 where the film tube 3 is not held when both ac-
tuators 40 cooperate with one another to close the suction
chamber 6, such that the area of the inside of the film
tube 3 arranged in said suction chamber 6 can be placed
in fluid communication with the inside of the film tube 3
which is located outside the suction chamber 6 through
the area of the film tube 3 which is located in said free
area. If said free area is upstream of the suction chamber
6, then the communication is with the inside of the film
tube 3 whichis located upstream of said suction chamber
6.

[0034] Insome embodiments in which a suction cham-
ber 6 is closed, when said suction chamber 6 is closed,
the film tube 3 which is in the free area is drawn to the
contours of the actuators 40 by suction, forexample, such
that a leak-tight space is generated inside the suction
chamber 6, preventing the entry of air from outside the
suction chamber 6 and allowing fluid communication be-
tween the inside of the film tube 3 arranged upstream of
the suction chamber 6 and the inside of the film tube 3
arranged inside the suction chamber 6 through said free
areain a more efficient manner. This suction is additional
to the suction generated for generating airflow A, and is
performed through, for example, suction holes 49 ar-
ranged in the contours of the actuators 40 opposite the
free area. The free area can be generated, for example,
by means of at least one recess 48 in the contour of at
least one of the actuators 40, and the suction holes 49
would be located in that recess 48 (see Figure 6).
[0035] In the embodiments comprising two actuators
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40, said actuators 40 can also sometimes act as a pro-
tective element, as depicted in Figures 1 and 2, for ex-
ample. In the embodiments not comprising two actuators
40, the machine 100 can comprise a specific protective
element 5 (see Figure 3), or the transverse sealing and
cutting tool 4 can sometimes act as a protective element,
as depicted in Figure 4, for example.

[0036] Insome embodiments, the forming tube 1 com-
prises at least one nozzle attached to the forming tube
1, extending downwards from the inside of said forming
tube 1. The nozzle comprises at least one inner cavity
communicating the inside of the forming tube 1 with the
lower end of said nozzle. The lower end of said nozzle
is inserted into the free area which is located between
the contours of the actuators 40 when they close the suc-
tion chamber 6, such that the film tube 3 is arranged held
between the contour of the nozzle and the contour of the
actuators 40, preventing the entry of air from outside the
suction chamber 6 and allowing fluid communication be-
tween the inside of the film tube 3 arranged upstream of
the suction chamber 6 and the inside of the film tube 3
arranged inside the suction chamber 6 through the inner
cavity of said nozzle (see Figure 7).

[0037] Theinside ofthe area of the film tube 3 arranged
in the suction chamber 6 is placed in fluid communication
with the suction chamber 6 through the partial cut. Suc-
tion is generated in the suction chamber 6, said suction
and the fluid communication through the partial cut re-
sulting in suctioning air from inside the film tube 3 both
from the area which is in the suction chamber 6 and from
the area of the film tube 3 which is upstream of said suc-
tion chamber 6. The forming tube 1 is upstream of said
suction chamber 6, surrounded by the film tube 3, such
that air is also suctioned from the forming tube 1, being
extracted into the film tube 3 through the lower part of
the forming tube 1 and then extracted from the film tube
3 through the partial cut.

[0038] In some embodiments, the partial cut and the
transverse cutwhereby a closed package physically sep-
arated from the film tube 3 is generated are made by
means of one and the same cutting tool 41 of the trans-
verse sealing and cutting tool 4, which allows making the
design of the machine 100 compact and simplifying it.
The cutting tool 41 is arranged in a first position with
respect to the film tube 3 for making the partial cut (in
said first position, it contacts the film tube 3 with a first
cutting profile), and in a second position with respect to
said film tube 3 to make the complete cut (in said second
position, it contacts the film tube 3 with a second cutting
profile). The cutting tool can therefore be arranged in at
least three different positions: the first one in which it
does not contact the film tube 3, the second one in which
the first cutting profile contacts at least one area of said
film tube 3 that does not cover the entire width of the film
tube 3 for making perforations or partial cuts, and the
third one in which the second cutting profile contacts the
film tube 3 to make the complete cut.

[0039] In embodiments in which packaging processes
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are performed intermittently, for example, when the for-
ward movement of the film tube 3 is stopped every time
a transverse sealing and cutting operation is to be per-
formed, the protective element performs horizontal
movements between a first open position, allowing the
passage of the product P, and a second closed position,
limiting or preventing the passage of the product P. Ad-
ditionally, in embodiments in which packaging processes
are performed continuously, forexample, when the trans-
verse sealing and cutting tool 4 moves forward at the
speed of the filmtube 3 in the forward movement direction
of thefilm tube 3 during the transverse sealing and cutting
operation, the protective element moves in the forward
movement direction of the film tube 3 in the closed posi-
tion thereof accompanied by the film tube 3 during the
movement thereof in the forward movement direction
while the passage of the product P is limited or prevented.
[0040] A second aspect of the invention relates to a
packaging machine 100, such as those shown by way of
example in Figures, comprising:

- afeeder 102 for feeding a continuous film 200,

- a vertical forming tube 1 receiving the continuous
film 200 and whereby said continuous film 200 is
formed into a tubular shape,

- alongitudinal sealing tool 2 configured for longitudi-
nally sealing the longitudinal ends of the tubular-
shaped film to one another, a film tube 3 being gen-
erated after said action of the longitudinal sealing
tool 2, and

- a transverse sealing and cutting tool 4 arranged
downstream of the forming tube 1, for transversely
sealing and cutting the film tube 3, a transversely
closed film tube 3 being obtained on one side of the
cut and a package closed and physically separated
from the film tube 3 being obtained on the other side
of the cut in the downward direction.

[0041] For longitudinally sealing the longitudinal ends
of the film, for example, the longitudinal sealing tool 2
presses said ends against the forming tube 1, or it com-
prises two opposite faces pressing both ends between
them. The transverse sealing and cutting tool 4 in turn
comprises a cutting tool 41 responsible for making the
transverse cut and a sealing tool 42 responsible for mak-
ing the transverse seal on both sides, above and below
the transverse cut.

[0042] The machine 100 also comprises a protective
element for stopping or limiting the fall of the product P
on the transverse seal that has been generated or the
transverse seal that will be generated by the transverse
sealing and cutting tool 4, upstream of said transverse
seal and downstream of the forming tube 1, said trans-
verse seal being protected from sudden action of the
product P thereon, and if necessary, of the air that may
hit said transverse seal, as mentioned above for the pack-
aging method.

[0043] The machine 100 further comprises a genera-
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tion device configured for generating a descending air-
flow A in the forming tube 1. The film tube 3 surrounds
the forming tube 1 and an area of said film tube 3 extends
downstream of the forming tube 1, such that if an airflow
A'is generated in the forming tube 1, this airflow A is also
found inside the film tube 3. In some embodiments, the
generation device 7 is configured for generating airflow
A by means of injecting air in a downward direction into
the forming tube 1, in other embodiments the generation
device is configured for generating airflow A by means
of extracting air present inside the forming tube 1 by suc-
tion through the lower part of said forming tube 1, and in
other embodiments the generation device is configured
for generating airflow A by means of injecting air and
suction. The machine 100 comprises a control device,
not depicted in Figures, which is communicated with the
generation device 7 and configured for causing said gen-
eration device 7 to generate the airflow A when required
and for the amount of time required.

[0044] Particularly, the control device is configured for
causing the generation of airflow A, the longitudinal seal-
ing tool 2 pressing the ends of the continuous film 200
to one another with a minimum force sufficient to keep
both ends static with respect to one another and the pro-
tective element 5 protecting the transverse seal. The
seals of the tube 3 are therefore protected during pack-
aging, as described above for the first aspect of the in-
vention.

[0045] In order to stop or limit the fall of the product P
on the transverse seal, and where appropriate, to also
limit the effect of airflow A on the transverse seal, the
protective element is caused to move towards an area
of the film tube 3 downstream of the forming tube 1 and
upstream of the transverse seal (or of the area of the film
tube 3 where the transverse seal will be made), so that
said protective element limits or prevents the passage of
the product P, and where appropriate, of the airflow,
through said area. Therefore, the product P encounters
said protective element as it travels downwards, which
protective element either stops the product from falling
by allowing, at the height thereof, a smaller space for the
passage of said product P as it travels downwards, or
limits the fall of said product P by preventing it from con-
tinuing said travel as long as said protective element is
in said position.

[0046] In some embodiments, the protective element
5 is a specific element of the machine 100 for stopping
or limiting the product P, which is arranged upstream of
the generated transverse seal and downstream of the
transverse sealing and cutting tool 4 and the forming tube
1. In these embodiments, the protective element 5 pref-
erably comprises two opposite elements between which
there is arranged the film tube 3, these elements moving
closer to one another, compressing the film tube 3, clos-
ing the product P passage through this area of the film
tube 3, or stopping said passage (if they leave a space
between them, the product P can pass through this
space, but at a lower speed).
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[0047] In other embodiments, an element of the ma-
chine used for other functions can also act as a protective
element, as will be described in detail below.

[0048] In some embodiments, the machine 100 com-
prises a cutting tool for making a partial cut in an area of
the already formed film tube 3 or in an area of the con-
tinuous film 200 before the film tube 3 is formed. In either
case, the partial cut does not cover the complete trans-
verse width of the corresponding film tube 3.

[0049] In some embodiments, the machine 100 com-
prises two opposite actuators 40 configured for closing
a suction chamber 6 around an area of the film tube 3
when they cooperate with one another (when they hold
the film tube 3 between them). The actuators 40 are con-
figured for pressing the film tube 3 together with respec-
tive contours which demarcate the suction chamber 6
when they press the film tube 3. The contours are con-
figured such that they allow fluid communication between
the inside of the film tube 3 of the area of said film tube
3 arranged in the suction chamber 6 and the inside of
the film tube 3 upstream of said suction chamber 6, at
least through at least one free area which is defined be-
tween both contours. The free area is upstream of the
suction chamber 6, such that fluid communication be-
tween the inside of the area of the film tube 3 which is in
said suction chamber 6 and the inside of the film tube 3
which is upstream of the actuators 40 is allowed.
[0050] In some embodiments, the cutting tool gener-
ating the partial cut is associated with at least one of the
actuators 40, such that it is configured for making the
partial cut in the area of the film tube 3 which is in the
suction chamber 6. The control device is configured for
controlling the action of said cutting tool on the film tube 3.
[0051] The generation device is configured for causing
suction in the suction chamber 6, and since the suction
chamber 6 is communicated through the partial cut with
the inside of the film tube 3 arranged therein, and the
partial cut is in turn communicated with the inside of the
film tube 3 arranged upstream of the actuators 40, the
suction also causes suction inside the film tube 3 and
inside the forming tube 1, airflow Abeing generated. Gen-
erating a suction chamber 6 and applying suction therein
makes this task easier, given that a complex connection
is not required for connecting the generation device with
the inside of the tube 3, and nor was there any need for
ducts that are hard to install in the machine 100 due to
the size and configuration of the machine 100.

[0052] In some embodiments, the actuators 40 com-
prise holes arranged in the contours, facing the free area,
through which suction can be generated for drawing the
film tube 3 towards said contours, the passage through
said area of the film tube 3 being opened and the inside
of the suction chamber 6 being isolated from the outer
atmosphere (because air is prevented from entering or
exiting the suction chamber 6 between the actuators 40
and the film tube 3). For these cases, the machine 100
comprises a device for generating said suction.

[0053] In some embodiments in which suction is gen-
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erated in the suction chamber 6, the contour of the actu-
ators 40 furthermore allows fluid communication be-
tween the inside of the film tube 3 of the area of the film
tube 3 arranged in the suction chamber 6 and the inside
of the film tube 3 downstream of said suction chamber
6, when both actuators 40 are pressing the film tube 3
together, through an additional free area. In these cases,
the suction also affects the inside of the part of the film
tube 3 arranged downstream of the sealing and cutting
tool 4, at least part of the fluid present in said part of the
film tube 3 being extracted. Said part of the film tube 3
comprises a transverse seal closing the film tube 3, and
a product P which is arranged on said transverse seal
and has been introduced in the previous cycle, and the
extraction of fluid causes compaction of said product P
and a reduction in volume of the generated package,
thereby minimizing the space needed for product storage
and transport, and in some cases, for product preserva-
tion.

[0054] In some embodiments in which a partial cut is
made, the cutting tool generating the partial cut is the
cutting tool 41 of the transverse sealing and cutting tool
4 making the transverse cut, and it comprises a first cut-
ting profile configured for making the partial cut when it
contacts the film tube 3, and a second cutting profile con-
figured for making the complete transverse cut of the film
tube 3 when it contacts the film tube 3, a single cutting
tool 41 therefore being sufficient for both operations. The
cutting tool 41 can therefore be arranged in at least three
positions: the first one in which it does not contact the
film tube 3, the second one in which the first cutting profile
contacts the film tube 3, and the third one in which the
second cutting profile contacts the film tube 3.

[0055] In embodiments in which a suction chamber 6
is closed and in which the cutting tool 41 is responsible
for both the partial cut and the transverse cut, said cutting
tool 41 and the sealing tool 42 are attached with freedom
of movement to at least one of the actuators 40. Prefer-
ably, the cutting tool 41 is attached with freedom of move-
ment to one of said actuators 40, and the sealing tool 42
is formed by two opposite elements cooperating with one
another for transversely sealing the film tube 3, each of
the elements being attached with freedom of movement
to a respective actuator 40. In these embodiments, the
protective element corresponds with the actuators 40
which stop or limit the fall of the product P upstream of
the transverse seal that has been or will be generated,
upstream of the transverse sealing and cutting tool 4,
and downstream of the forming tube 1.

[0056] In some embodiments, the machine 100 com-
prises a hollow conduit 9 fixed to the inside of the forming
tube 1 and extending downwards through the inside of
the film tube 3, to the area of said film tube 3 which is
surrounded by the suction chamber 6. The conduit 9 com-
prises at least a first hole, not depicted in Figures, for
communicating the inside thereof with the suction cham-
ber 6 through the partial cut, and a second hole upstream
of the first hole, not depicted in Figures, for communicat-
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ing the inside of said conduit 9 with the inside of the form-
ing tube 1. The first hole of the conduit 9 is arranged
inside the suction chamber 6 when the actuators 40 co-
operate with one another, the conduit 9 being arranged
in the free area of the suction chamber 6 and the film
tube 3 being held between the conduit 9 and the actuators
40 of the suction chamber 6, such that the inside of the
suction chamber 6 is isolated from the outside atmos-
phere. The conduit 9 therefore comprises an external
shape complementary to the shape of the free area of
the suction chamber 6, such that the conduit 9 is embed-
ded in the free area of the suction chamber 6 and the film
tube 3 is held with said conduit 9 and the actuators 40,
leaving the inside of the suction chamber 6 isolated from
the outside atmosphere. The second hole of the conduit
9 is arranged at the required height inside the film tube,
such that the suction can be transferred vertically to the
desired point inside the film tube 3 (and/or forming tube
1).

[0057] In some embodiments, air is injected into the
forming tube 1 to generate airflow A. In these embodi-
ments, the generation device 7 is configured for perform-
ing said injection and arranged in the machine 100 such
that it injects air into the forming tube 1 such that a neg-
ative pressure is caused above the area of the forming
tube 1 where the injection is performed. This generates
what is commonly known as the Venturi effect, so if the
product P is introduced thereafter, said product P will be
affected by said negative pressure and the fall thereof
will be accelerated. In addition to accelerating the fall of
the product P and to causing the compaction thereof, as
its speed (and force) increases, the risk of said product
P getting stuck in the forming tube 1 or at the inlet of the
forming tube 1 is eliminated, or at least greatly reduced.
In these embodiments, the protective element corre-
sponds with the transverse sealing and cutting tool 4
which is arranged upstream of the transverse seal and
downstream of the forming tube 1, or with a specific pro-
tective element 5 arranged upstream of the generated
transverse seal and downstream of the transverse seal-
ing and cutting tool 4 and the forming tube 1.

[0058] In some embodiments, the generation device
is configured for causing the injection of air and suction
as described, being able to comprise a respective gen-
eration device for each operation.

[0059] In some embodiments, the machine 100 com-
prises a detection device, not depicted in figures, for de-
tecting if the product P to be packaged in a package has
passed into the forming tube 1, which is communicated
with the control device. The control device is in this case
furthermore configured for stopping airflow A taking into
account said detection (stopping suction, injection of air
or both, as appropriate). For example, a given time during
which the generation device 7 generates the airflow A
can be preestablished, and the control device can be
configured for stopping said generation when both con-
ditions are met: said time has elapsed and it has been
detected that all the product P has passed into the form-
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ing tube 1.

Claims

Product packaging method, wherein a continuous
film (200) is fed to a vertical forming tube (1), the
continuous film (200) is formed into a tubular shape
by means of the forming tube (1), said continuous
film (200) surrounding said forming tube (1), the lon-
gitudinal ends of the tubular-shaped film are longi-
tudinally sealed to one another by means of a longi-
tudinal sealing tool (2) that presses said ends to one
another, a film tube (3) being generated, and, for
each packaging cycle, the product (P) to be pack-
aged is introduced into the forming tube (1) from the
upper part of said forming tube (1) in a downward
direction, and the film tube (3) is transversely sealed
and cut with a transverse sealing and cutting tool (4)
downstream of the forming tube (1), a transversely
closed film tube (3) being obtained upstream of the
transverse cut and a package closed and physically
separated from the film tube (3) being obtained
downstream of said transverse cut, characterized
in that a descending airflow (A) is generated inside
the forming tube (1) for a given time for each pack-
aging cycle, such that it precedes the corresponding
product (P) in said forming tube (1), and during said
generation, the longitudinal ends of the continuous
film (200) are pressed to one another with a minimum
force sufficient to keep both ends static with respect
to one another, the longitudinal seal being protected,
and the fall of the product (P) upstream of the trans-
verse seal and downstream of the forming tube (1)
is stopped or limited, said transverse seal being pro-
tected from sudden action of the product (P) thereon.

Packaging method according to claim 1, wherein in
order to stop or limit the fall of the product (P), a
protective element (4; 40; 5) is caused to move to-
wards an area of the film tube (3) which is upstream
of the transverse seal that has been or will be gen-
erated and downstream of the forming tube (1), so
that said protective element (4; 40; 5) stops or limits
at least the passage of the product (P) through said
area.

Packaging method according to claim 1 or 2, where-
in, for each packaging cycle, at least one partial cut
is generated in an area of the continuous film (200)
from which the film tube (3) is formed or in an area
of said film tube (3), air being extracted from the film
tube (3) through said partial cut at least during the
generation of the airflow (A).

Packaging method according to claim 3, wherein the
partial cut and the transverse cut made on the film
tube (3) for obtaining a transversely closed film tube
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(3) upstream of said transverse cut and a package
closed and physically separated from the film tube
(3) downstream of said transverse cut are made by
means of one and the same cutting tool of the trans-
verse sealing and cutting tool (4), which is arranged
in a first position with respect to the film tube (3) for
making the partial cut and in a second position with
respectto said film tube (3) for making the transverse
cut.

Packaging method according to claim 3 or 4, wherein
a suction chamber (6) is closed around and on the
outside of an area of the film tube (3) comprising the
partial cut during the generation of the airflow (A),
by means of the relative movement of two opposite
actuators (40), which demarcate between them said
suction chamber (6), towards one another, fluid com-
munication being allowed between the inside of the
areaofthefilmtube (3) arrangedin the suction cham-
ber (6) and the inside of the film tube (3) upstream
of said suction chamber (6), said suction chamber
(6) being communicated with the inside of the tube
(3) through said partial cut and suction being caused
in the suction chamber (6) through said partial cut,
said suction and the communication through the par-
tial cut resulting in the airflow (A) in the forming tube
(1) and the extraction of air from inside the film tube

(6).

Packaging method according to claim 5, wherein the
actuators (40) act as protective elements for the
transverse seal when they generate the suction
chamber (6), said transverse seal being made in the
area of the film tube (3) which is in the suction cham-
ber (6) and with said suction chamber (6) closed.

Packaging method according to any of the preceding
claims, wherein in order to generate the airflow (A),
airis injected into the forming tube (1) causing a neg-
ative pressure upstream of the area of the forming
tube (1) where air is injected, the controlled and syn-
chronized injection of air and introduction of the prod-
uct (P) being such that the product (P) is drawn
through the forming tube (1) by the airflow (A) pre-
ceding it.

Packaging machine comprising a feeder (102) for
feeding a continuous film (200), a vertical forming
tube (1), whereby the continuous film (200) fed by
the feeder (102) is formed into a tubular shape, a
longitudinal sealing tool (2) configured for longitudi-
nally sealing the longitudinal ends of the tubular-
shaped film to one another, a film tube (3) being gen-
erated after said action of the longitudinal sealing
tool (2), and a transverse sealing and cutting tool (4)
arranged downstream of the forming tube (1) for
transversely sealing and cutting the film tube (3), a
transversely closed film tube (3) being obtained on
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one side of the cut and a package closed and phys-
ically separated from the film tube (3) being obtained
on the other side of the cut in the downward direction,
characterized in that the machine (100) comprises
a protective element (4; 40; 5) for stopping or limiting
the fall of the product (P) on the transverse seal that
has been or willbe generated by the transverse seal-
ing and cutting tool (4), upstream of said transverse
seal, a generation device (7) configured for gener-
ating adescendingairflow (A) inside the forming tube
(1), and a control device configured for causing the
generation of the airflow (A), the longitudinal sealing
tool (2) pressing the ends of the continuous film (200)
to one another with a minimum force sufficient to
keep both ends static with respect to one another
and the protective element (4; 40; 5) protecting the
transverse seal.

Packaging machine according to claim 8, wherein
the protective element (4; 40; 5) is configured for
being moved towards an area of the film tube (3)
which is upstream of the transverse seal that has
been or will be generated, and downstream of the
forming tube (1), in order to stop or limit the passage
of the product (P).

Packaging machine according to claims 8 or 9, com-
prising a cutting tool for making a partial cut in an
area of the continuous film (200) from which the film
tube (3) is formed or in an area of said film tube (3).

Packaging machine according to claim 10, wherein
the cutting tool generating the partial cut comprises
afirst cutting profile configured for making the partial
cut when it contacts the film tube (3), and a second
cutting profile configured for making the complete
transverse cut of the film tube (3) when it contacts
the film tube (3).

Packaging machine according to claim 10 or 11,
comprising two opposite actuators (40) cooperating
with one another for closing a suction chamber (6)
around an area of the film tube (3), said actuators
(40) comprising respective contours which are con-
figured such that they allow fluid communication be-
tween the inside of the film tube (3) of the area ar-
ranged in the suction chamber (6) and the inside of
the film tube (3) upstream of said suction chamber
(6) through a free area, and the generation device
being configured for generating the suction which
generates the airflow (A) in the suction chamber (6)
through the partial cut.

Packaging machine according to claim 12, wherein
the cutting tool generating the partial cut is associ-
ated with at least one of the actuators (40) and is
arranged such that it generates the partial cut in the
area of the film tube (3) arranged in the suction cham-
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ber (6).

Packaging machine according to claim 12 or 13,
comprising at least one hollow conduit (9) fixed to
the inside of the forming tube (1) and extending ver-
tically downwards to the area of said film tube (3)
which is surrounded by the suction chamber (6), said
conduit (9) comprising at least a first hole for com-
municating the inside thereof with the suction cham-
ber (6) through the partial cut and a second hole
upstream of the first hole for communicating the in-
side of said conduit (9) with the inside of the film tube

3):

Packaging machine according to any of claims 8 to
14, wherein the generation device (7) is arranged
such that it injects air into the forming tube (1), a
negative pressure being caused upstream of the ar-
ea of the forming tube (1) where air is injected.
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