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DESCRIPTION

[0001] The invention relates to a film feeding system for a conveyor of a packaging machine
as well as to a conveyor and a machine equipped with such system. The invention may be
applied in a machine with an intermittent motion conveyor for enclosing products in the
packaging consisting of an upper part and a lower part, the lower part having a form of a
thermoformed container and the upper part being a flat film.

[0002] Machines for packaging products in a film are typically packaging machines in which
two or more film layers (fiilms) are thermoformed. The most popular are the machines
operating with two films, i.e. an upper film and a lower film. Figures 1a-1h schematically
illustrate this process realized in conventional machines. In figs. 1a-1h, one exemplary cavity 1
of a mold and selected fragments of a thermoforming tool 9 and a sealing tool 10 are shown.
Fig. 1a shows the empty cavity 1, containing no substance to be packed. The lower film 3 is
applied to the mold and sucked into it by vacuum 7 through lateral channels 11. The
thermoforming tool 9 located above the mold is equipped with channels 12. The thermoforming
process is initiated by lowering the heated tool 9 onto the mold and pressing the film against
the tool 9 in order to heat the film up. To assist this process, compressed air is delivered
through internal channels 2 for a short time, pressing the lower film 3 against the tool 9.
Afterwards, as presented in fig. 1b, vacuum 7 is supplied to the internal channels 2, which
results in forming the lower film 3. During the forming, air is supplied via the channels 12 of the
tool 9. In order to assist the thermoforming, in some applications, as illustrated by fig. 1b,
compressed air 8 is supplied through the channels 12 of the tool 9. Fig. 1c illustrates a final
stage of the thermoforming process. The lower fiim 3 adheres to the cavity 1 over its entire
surface. In fig. 1d, the tool 9 is raised again, and the cavity 1 is ready to be filled with the
substance 4 to be packed. Fig. 1e presents the cavity 1 filled with the substance 4. The sealing
process is shown in figs. 1f - 1h. Fig. 1f presents the situation, in which the upper film 5 has
been applied to the mold, and the sealing tool 10 is located above the mold. Fig. 1g shows the
process of sealing the lower film 3 with the upper film 5. The heated tool 10 presses both films
to seal them together. Due to the natural tendency of the film to return to its original shape, the
lower film 3 must be pressed by vacuum 7 to the walls of the cavity 1 throughout the entire
process of creation of a final product 6, that is during the thermoforming - figs.1b - 1d, the
filling of the mold 1 with the substance 4 - fig. 1e - the application of the upper film 5, the
sealing of the upper film 5 with the lower film 3 and the cutting of individual products 6, the
result of which is shown in figs. 1f and 1g. After the process has been completed, it is
necessary to disconnect vacuum 7 from the cavities 1 and to supply the compressed air 8 from
their bottom side in order to remove the individual products 6 from the mold 1, as illustrated in
fig. 1h.

[0003] The process described above enables obtaining products of various shapes, containing
various numbers of chambers and different substances. Figs. 2a - 2i present exemplary
products of various shapes and various quantities of components, constituting a single product.
Figs. 2a, 2b and 2¢ present products of various shapes containing a single substance enclosed



DK/EP 3663214 T3

in two films - the upper and the lower film - sealed together along the edges. Figs. 2d - 2f
present products of various shapes containing two substances, packed in two films sealed
together along the edges. Figs.2g - 2i present products of various shapes containing three
substances, packed in two films sealed together along the edges. A single product may contain
a number of substances greater than the one, two or three components options being
presented in figs. 2a - 2i. At present, the three-component option is the most popular solution.

[0004] The technology described herein is used for packaging of household and industrial
chemistry products, cosmetics, food and pharmaceutical products, thus it may be applied to a
broad range of products and films; in particular, it is useful for packaging small products
consisting of one or several chemically active substances packed in a water-soluble film
adapted to be dissolved in water. At present, the main group of these products are dishwasher
and laundry detergent capsules. Packaging of these substances in a water-soluble film is very
advantageous as the product can be used without unpacking. The film is dissolved completely
along with the substances it contains, leaving no waste. The substances packaged in a film
constitute the final product, which can come in various shapes and colors, featuring attractive
designs. The products illustrated in the exemplary figs. 2a - 2i are produced in the machines
equipped with several hundred to several thousand single cavities 1. Most often, the cavities
are embedded in interconnected modules forming an endless loop of a modular conveyor.

[0005] Conventionally, two types of modular conveyors are used in the thermoforming and
packaging machines.

[0006] The modular conveyor of the first type operates continuously without stopping and all
the process operations in the individual conveyor modules are performed on the fly. Such
machines and modular conveyors are known as continuous motion machines and conveyors.

[0007] The modular conveyor of the second type operates intermittently, stopping in
subsequent preset positions. During the stoppage of the conveyor, the modules in which a
process operation is being performed are located precisely under the working stations
performing the respective process operations. Then the conveyor moves on and stops again
after passing a distance equal to the length of one module or its multiple. Then the cycle of the
process operations is repeated. Usually, each module stops several times under different
working stations performing individual operations necessary to complete a full production cycle.
Such machines and the associated modular conveyors are known as intermittent motion
machines and conveyors.

[0008] Both types of the above described machines must be provided with film feeding
systems. A typical state of art solution of this kind is presented in figs. 3a and 3b. As it can be
seen, the modular conveyor shown in these figures consists of a closed chain formed of
modules 13, 14 and 15 containing cavities 16 connected with guide rollers 17 by means of
pins. The modules 13 and 14 are practically identical, differing only by the number of
connecting bearing sleeves. The module 15 is supplied with vacuum and compressed air
transmitted through the connections between the modules 14 ,13 and further. The modules
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can also be mounted on driving chains forming an endless loop, without the use of pins. Each
cavity has at least one opening 18 for the supply of vacuum during the thermoforming of the
lower film 19 or compressed air during the removal of the finished products from the cavities.
Figs. 3a and 3b also show a vacuum supply system 21 and a compressed air supply system
22. As shown, two rolls of the film are installed above the conveyor. The roll 23 supplies the
lower film 19 and the roll 25 supplies the upper film 27. The modular conveyor can be a
continuous or an intermittent device, as described above. The lower film 19 is sucked into the
cavities by the vacuum supplied to the external openings 18. The moving conveyor draws the
lower film 19 unrolling it from the roll 23. The roll 24 assists the introduction of the film onto the
conveyor. The upper film 27 is being unrolled in a similar way. The two films are being sealed
together after the upper film 27 has been pressed by means of a roll 26 against the lower film
19 located underneath. Typically, the roll 26 is heated and acts on both films as a sealing
device. The rolls of the lower and upper films 23, 25 are usually driven rolls, and both films are
passed through additional balancing rolls before reaching the rolls 24 and 26, to facilitate the
unrolling process. The thermoforming of the lower film 19 and filling of cavities 16 takes place
between the rolls 26 and 24. Downstream of the roll 26, after the two film layers have been
sealed together, the individual products are cut out and removed from the cavities.

[0009] Document EP2933194 A1 discloses an apparatus for producing pouches filled with a
composition. The disclosed apparatus includes a pouch making unit comprising a filing system
to form pouches from a first film and a second film, the pouches being filled with a composition,
and the first film being sealed with the second film. The pouch making unit comprises an
endless rotating system such as a conveyor belt.

[0010] Document US6282866 B1 discloses a packaging machine comprising a transport path,
a plurality of tray carriers for holding trays, said tray carriers being arranged in succession
along said transport path from the input side to the output side, and drive means for advancing
said tray carriers in an advancement plane, the drive means including a drive chain with a first
chain strand. The disclosed machine further comprises feed means for feeding a cover film for
covering the filled trays, the feed means including a second drive chain, the second chain
strand being guided in a plane parallel to said first chain strand along a predetermined length
parallel to said first chain strand.

[0011] All the above described known automatic film feeding systems have a very serious
disadvantage. It is due to the fact that the films forming the packagings are fed in a direction
along the conveyor belt o which the modules or trays are carried. As a consequence, if any
defect appears even in a single module, e.g. faulty film forming, film breakage, faulty film
sealing, lack or inappropriate metering of the packed substance - the machine must be
stopped and the film containing already packed substance portions must be removed along its
entire length. Very often, the length of the described machines exceeds 20 m. Therefore, every
failure results in a loss of great quantities of raw materials.

[0012] Another very significant problem is the fact that an emergency stoppage of the
machine, removal of the film, cleaning and relaunching the machine takes a long time, even up
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to one hour, which result in substantial production losses.

[0013] The aim of the invention was to eliminate the state of art problems described above by
providing an improved film feeding system and a conveyor and machine equipped with such
system.

[0014] According to the invention a film feeding system for a conveyor of a product packing
machine is provided, the conveyor comprising a plurality of modules forming an endless chain
moving intermittently along a longitudinal axis of the conveyor, the products being placed on
the individual modules between a lower film and an upper film, the lower film and the upper film
being sealed with each other. The system according to the invention comprises at least one
lower film feeding assembly and at least one upper film feeding assembly, wherein the lower
film feeding assembly comprises at least one roll for feeding the lower film, and the upper film
feeding assembly comprises at least one roll for feeding the upper film.

[0015] The system according to the invention is characterized in that the direction of feeding
the film into the modular conveyor in both fiim feeding assemblies is transversal to the
longitudinal axis of the conveyor.

[0016] Preferably, each of the film feeding assemblies comprises two rolls, a first roll and a
second roll located respectively opposite to one another on both sides of the conveyor.

[0017] Preferably, in each film feeding assembly the first roll and the second roll feed the film
alternately.

[0018] Preferably, each film feeding assembly is equipped with a film feeder cooperating with
at least one feeding roll, the feeder moving back and forth transversally to the longitudinal axis
of the conveyor.

[0019] Each film feeding assembly preferably comprises the first feeding roll and the second
feeding roll feeding the film alternately, and the feeder cooperates alternately with the first roll
and the second roll.

[0020] Each roll preferably cooperates with a cutting device for cutting the film into the lengths
adapted to be used for packing the products on one module.

[0021] The cutting device is preferably a knife.

[0022] According to the invention, a product packaging machine conveyor is provided,
comprising a plurality of modules forming an endless chain moving intermittently along a
longitudinal axis of the conveyor, the products being located in the individual modules between

a lower film and an upper film, the lower film and the upper film being sealed with each other.

[0023] The conveyor according to the invention is characterized in that it is equipped with the
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film feeding system according to the invention.

[0024] According to the invention, also a product packaging machine is provided, the machine
being equipped with a conveyor comprising a plurality of modules forming an endless chain
moving intermittently along a longitudinal axis of the conveyor, the products being placed in the
individual modules between a lower film and an upper film, the lower film and the upper film
being sealed with each other, the conveyor being equipped with the film feeding system
according to the invention.

[0025] The essence of the invention consists in feeding of appropriately measured lengths of
the upper film and the lower film to the individual modules of the conveyor. In an emergency
situation, once the machine has been stopped, it is enough to remove the film and the
substance being packed from the modules affected by the situation. Usually a failure occurs
only in one module because the machines are typically equipped with immediate error
detection systems; upon detection of an error, the machine is automatically stopped and the
location of the error is indicated. In such case, cleaning and relaunching of the machine takes
no more than one minute and the losses of raw materials are reduced to minimum.

[0026] Embodiments of the invention are shown in the appended drawings, in which:

Fig. 4a shows a perspective view of the conveyor of the product packaging machine equipped
with the system according to a first embodiment of the invention;

Fig. 4b shows an end view of the conveyor shown in fig. 4a;

Fig. 5 shows a perspective view of the conveyor of the product packaging machine equipped
with the system according to a second embodiment of the invention.

[0027] The system according to the invention may be used in the machines with intermittent
motion conveyors. Fig. 4a and Fig. 4b present the conveyor of the machine according to the
invention equipped with the system according to the first, most preferred embodiment of the
invention.

[0028] The conveyor 1 shown in figures 4-5 is constructed similarly to the modular conveyor
illustrated in figs. 3a of the conventional product packaging machines described above. The
conveyor 1 comprises - like the known conveyors - a plurality of modules 2 and the systems
supplying vacuum 3 and compressed air 4. The modules 2 comprise molds, in which the lower
film is formed and the substances to be packed are inserted.

[0029] According to the invention, the conveyor is equipped with an innovative fiim feeding
system comprising at least of one lower film feeding assembly 5 and at least one upper film
feeding assembly 6. Each of the assemblies 5 and 6 comprises at least one roll. In the
embodiment presented in figures 4a - 4d, the assembly 5 comprises two rolls 5' and 5", and
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the assembly 6 comprises two rolls 6' and 6". The conveyor 1 operates in intermittent
movement mode as indicated in fig. 4a by the arrow V. The rolls 5', 5" and 6', 6" are identical
and they are arranged in pairs vis-a-vis each other on the opposite sides of the conveyor 1.

[0030] During the operation of the machine, the lower film 5a is fed only from one roll at the
same time - the roll 5' or the roll 5", and the upper film 6a is fed only from one roll at the same
time - the roll 6' or the roll 6". When the stock of the film on any of the rolls has been
exhausted, its respective opposite roll automatically starts to supply the film to the conveyor.
Due to this arrangement, an operator is given sufficient time to replace the empty roll with a
new roll. Both assemblies 5 and 6 operate in the same manner. Both the lower film 5a and the
upper film 6a are supplied to the modular conveyor 1 transversally to the direction of
movement of the conveyor.

[0031] Preferably, each assembly 5,6 of the system according to the invention is equipped with
a film feeder 7 cooperating with at least one roll. In the example shown in fig. 4a and 4b, the
feeder 7 cooperates alternately with one of the rolls, 5', 5" and 6', 6", respectively. Each film
feeder 7 moves back and forth transversally to the longitudinal axis and the direction of
movement of the conveyor 1. In both assemblies 5 and 6 the film is picked up by the feeder 7,
e.g. through vacuum suction or by means of mechanical claps. The film feeding system is
assisted by a system of directional rolls 10 and balancing rolls 11.

[0032] The film delivered by the rolls 5', 5", 6', 6" is cut each time when a module has been
covered by the film. In the example described, each roll 5', 5", 6', 6" cooperates also with a
separate knife 8', 8", 9', 9". The film may also be cut out by means of another appropriate
method, e.g. a laser, a hot cutting tool or an ultrasonic tool.

[0033] In the situation presented in fig. 4a, the lower film 5a is fed from the roll 5". When the
conveyor 1 is stopped, the film feeder 7 picks up the film 5a along its edge facing the roll 5"
and draws it along the entire width of the module, after which the lower film 5a is sucked to the
module and cut with the knife 8'. Afterwards, the conveyor 1 moves on along a distance
necessary to apply another section of the film to another module. Then the feeder 7 returns to
the opposite edge of the conveyor 1, picks up a the film and applies it to the next module, and
SO on.

[0034] Between the assembly 5 for feeding the lower film 5a and the assembly 6 for feeding
the upper film 6a, the thermoforming of the lower film 5a and the filling the molds with the
products (substance or substances) takes place. In Figs. 4a and 5, these stages of the
operation of the machine have been omitted for the sake of clarity; however, it should be
understood that the modules reaching the assembly 6 have their molds already covered with
the thermoformed lower film and filled with the products. The upper film 6a is sealed with the
lower film 5a at the point of its delivery from the feeding assembly 6. Downstream of the
assembly 6, where the two films 5a and 6a have been sealed together, individual final products
are cut out and removed from the molds.
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[0035] Fig. 5, analogical to fig. 4a, shows a perspective view of the conveyor of the machine
equipped with the system according to the second embodiment of the invention. In this
embodiment, each assembly comprises just one roll 5 or 6, and respectively one knife 8, 9 as
well as - like in the first embodiment, the feeder 7. The lower film 5a and the upper film 6b are
fed only on one side, so when a film roll has been emptied, the machine must stop and the film
supply must be replenished. Nevertheless, a significant advantage of this solution lies in the
fact that in an emergency situation, after stopping the machine, it is enough to remove the film
and the substance being packed only from the affected modules.
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Patentkrav

1. Filmtilfgrselssystem til en transportgr (1) til en produktemballeringsmaskine, hvor
transportgren (1) omfatter en flerhed af moduler (2), der danner en endelgs kaede, som beveger
sig med afbrydelser langs en laengdeakse af transportgren (1), og produkterne anbringes pa de
individuelle moduler (2) mellem en nedre film (5a) og en gvre film (6a), hvor den nedre film
(5a) og den gvre film (6a) er forseglet med hinanden og filmtilfgrselssystemet omfatter mindst
én nedre filmtilfgrselsenhed (5) og mindst én gvre filmtilfgrselsenhed (6), hvor den nedre
filmtilfgrselsenhed (5) omfatter mindst én rulle (5', 5") til tilfgrsel af den nedre film (5a), og
den gvre filmtilfgrselsenhed (6) omfatter mindst én rulle (6', 6") til tilfgrsel af den gvre film
(6a), kendetegnet ved, at retningen for tilfgrsel af filmen (5a, 6a) i modultransportgren (1) i

begge filmtilfgrselsenheder (5,6) er pa tvars af transportgrens (1) lengdeakse.

2. System ifglge krav 1, kendetegnet ved, at hver af filmtilfgrselsenhederne (5,6)
omfatter to ruller (5', 5", 6', 6"), en fgrste rulle (5', 6") og en anden rulle (5", 6"), der henholdsvis

er placeret modsat hinanden pa begge sider af transportgren (1).

3. System ifglge krav 2, kendetegnet ved, at, i hver filmtilfgrselsenhed (5,6), den fgrste
rulle (5', 6') og den anden rulle (5", 6") er tilpasset til skiftevis at tilfgre filmen.

4. System ifglge krav 1, kendetegnet ved, at hver filmtilfgrselsenhed (5,6) er udstyret
med en filmtilfgrer (7), der samvirker med mindst én tilfgrselsrulle (5', 5"; 6, 6"), hvor
tilfgreren (7) er tilpasset til at bevage sig frem og tilbage pa tveers af transportgrens (1)

lengdeakse.

5. System ifglge krav 4, kendetegnet ved, at hver filmtilfgrselsenhed (5,6) omfatter den
forste og anden tilfgrselsrulle (5', 5"; 6', 6") til skiftevis tilfgrsel af filmen, og tilfgreren (7) er

tilpasset til at samvirke skiftevis med den fgrste rulle (5', 6') og den anden rulle (5", 6").
6. System ifplge krav 1, kendetegnet ved, at hver rulle (5', 5"; 6', 6") er tilpasset til at
samvirke med en skareanordning for at skere filmen i lengder, der er tilpasset til at blive

anvendt til emballering af produkterne pa ét modul (2).

7. System ifglge krav 6, kendetegnet ved, at skereanordningen er en kniv (8, 8"; 9, 9").
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8. Produktemballeringsmaskine-transportgr (1), der omfatter en flerhed af moduler (2),
som danner en endelgs kade tilpasset til at bevaege sig med afbrydelser langs en lengdeakse
af transportgren (1), hvor produkterne placeres i de individuelle moduler (2) mellem en nedre
film (5a) og en gvre film (6a), hvor den nedre film (5a) og den gvre film (6a) er forseglet med
hinanden, kendetegnet ved, at transportgren (1) er udstyret med filmtilfgrselssystemet ifglge

et hvilket som helst af kravene 1 til 7.

9. Produktemballeringsmaskine udstyret med en transportgr (1), der omfatter en flerhed
af moduler (2), som danner en endelgs kade tilpasset til at bevaege sig med afbrydelser langs
en lengdeakse af transportgren (1), hvor produkterne er placeret 1 de individuelle moduler (2)
mellem en nedre film (5a) og en gvre film (6a), hvor den nedre film (5a) og den gvre film (6a)
er forseglet med hinanden, kendetegnet ved, at transportgren (1) er udstyret med

filmtilfgrselssystemet ifglge et hvilket som helst af kravene 1 til 7.
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