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Description

FIELD OF THE ART

[0001] The presentinvention relates to an incision unit
for a packaging machine for single-dose break-open
packages.

PRIOR ART

[0002] A sealed single-dose break-open package nor-
mally consists of a sheet made of a semirigid plastic ma-
terial and of a sheet made of a flexible plastic material
arranged on top of and sealed to each other in order to
define a sealed pocket containing a dose of product; the
semirigid plastic material sheet centrally has an incision
which guides a controlled breaking of the semirigid plastic
material sheet. In use, in order to open the package, a
user simply needs to grip the package itself with his/her
fingers and bend the package until the semirigid plastic
material sheet breaks at the incision.

[0003] Patent application WO2008038074A1 sug-
gests a packaging machine which manufactures sealed
single-dose break-open packages. In such a packaging
machine, a strip made of a semirigid plastic material and
a strip made of a flexible plastic material are unwound
from respective reels and fed to a forming station. A pat-
ternis printed on the outer surface of the semirigid plastic
material strip and an incision is cutinto the semirigid plas-
tic material strip upstream of the forming station; in par-
ticular, two incisions are cut at different times (i.e. not
simultaneously) into the opposite surfaces of the semi-
rigid plastic material strip, which incisions are opposite
and aligned by means of two incision devices arranged
one next to the other in the conveying direction of the
semirigid plastic material strip. After that, the semirigid
plastic material strip and the flexible plastic material strip
are arranged on top of each other in the forming station
and then sealed in a longitudinal sealing station in order
to define a tube adapted to contain the product. A dosing
device is arranged at the longitudinal sealing station to
feed the product between the two strips which were lon-
gitudinally sealed. A transversal sealing station is ar-
ranged downstream of the longitudinal sealing station to
perform a transversal sealing so as to close the pocket
of each sealed single-dose package. Finally, a cutting
stationis arranged downstream of the transversal sealing
station, where the two strips are cut transversely so as
to separate, in sequence, the sealed single-dose pack-
ages.

[0004] However, it has been noted that, when operat-
ing at high speed in the above-described packaging ma-
chine, the incision of the semirigid plastic material strip
not always has an optimal quality (in particular, the two
incisions cut into the opposite surfaces of the semirigid
plastic material strip are not always perfectly aligned to
each other).
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DESCRIPTION OF THE INVENTION

[0005] Itisthe objectofthe presentinvention to provide
for an incision unit for a packaging machine which man-
ufactures a single-dose break-open package, which in-
cision unit is free from the above-described drawbacks,
and in particular is easy and cost-effective to be imple-
mented.

[0006] According to the present invention, an incision
unit to manufacture a single-dose break-open package
is provided as defined in the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] The present invention will now be described
with reference to the accompanying drawings, which
show a non-limiting embodiment thereof, in which:

- figure 1 shows a top perspective view of a sealed
single-dose break-open package;

- figure 2 shows a bottom perspective view of the pack-
age in figure 1;

- figure 3 shows a cross-section of a semirigid plastic
material sheet of the package in figure 1;

- figure 4 shows a diagrammatic perspective view,
with parts removed for clarity, of a packaging ma-
chine manufactured according to the present inven-
tion for producing the package in figure 1;

- figures 5-8 are four diagrammatic top views, with
parts removed for clarity, of an incision unit of the
packaging machine in figure 4 during four different
operation moments;

- figure 9 is a diagrammatic section view, with parts
removed for clarity, of a printing unit of the packaging
machine in figure 4; and

- figure 10 is a diagrammatic perspective view, with
parts removed for clarity, of a dosing unit of the pack-
aging machine in figure 4.

PREFERRED EMBODIMENTS OF THE INVENTION

[0008] Infigures1and 2, reference numeral 1indicates
as a whole a sealed single-dose break-open package.
Package 1 comprises a sheet 2 made of a semirigid plas-
tic material and rectangular in shape, and a sheet 3 made
of a flexible plastic material, which is arranged on top of
and sealed to the semirigid plastic material sheet 2 in
order to define a sealed pocket 4 containing a dose of a
fluid product 5. By way of example, the fluid product 5
could be a sanitizing gel.

[0009] The semirigid plastic material sheet 2 centrally
has a pre-weakened zone 6 which guides a controlled
breakage of sheet 2 so as to determine the formation of
an outlet opening for product 5 through sheet 2. In other
words, in use, in order to open package 1 a user needs
to grip package 1 with his/her fingers and bend package
1 until the semirigid plastic material sheet 2 breaks at the
pre-weakened zone 6.
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[0010] As shown in figure 3, the pre-weakened zone 6
comprises an internal incision 7 which is cut through an
inner surface 8 (i.e. facing pocket 4) of the semirigid plas-
tic material sheet 2 and an outer incision 9 which is cut
through an outer surface 10 of the semirigid plastic ma-
terial sheet 2. According to a preferred embodiment, each
incision 7 or 9 is of variable depth along its length so as
to determine a progressive breaking of the semirigid plas-
tic material sheet 2; in particular, each incision 7 or 9 has
a maximum depth at a central portion.

[0011] In figure 4, reference numeral 11 indicates as
a whole a packaging machine to produce sealed single-
dose packages 1 similar to that described above and
shown in figures 1 and 2. The packaging machine 11
shown in figure 4 produces three sealed packages 1 at
a time, i.e. operates in parallel on three adjacent tracks
to produce three sealed packages 1 at a time; according
to other variants (not shown), the packaging machine 11
could obviously operate in parallel on a different number
of tracks arranged one next to the other (e.g. two, four,
six tracks but also a single track).

[0012] The packaging machine 11 (shown in figure 4)
comprises a frame (not shown) resting on the floor by
means of a plurality of resting feet (not shown) and sup-
ports a pair of unwinding devices 12 and 13. The unwind-
ing device 12 supports a reel 14 from which it progres-
sively unwinds a strip 15 of semirigid (yet elastically de-
formable) plastic material which is fed to a forming station
16, and the unwinding device 13 supports a reel 17 from
which it progressively unwinds a strip 18 made of a flex-
ible plastic material which is also fed to the forming station
16.

[0013] A printing unit 19 is arranged between the un-
winding device 12 of the semirigid plastic material strip
15 and the forming station 16, where the outer surface
10 of the semirigid plastic material sheet 2 is printed.
[0014] An incision unit 20 is arranged downstream of
the printing unit 19 and upstream of the forming station
16, and transversely cuts the semirigid plastic material
strip 15 in order to define the incisions 7 and 9 at the pre-
weakened zone 6 along the semirigid plastic material
strip 15.

[0015] According to a preferred embodiment, the sem-
irigid plastic material strip 15 is continuously fed through
the incision unit 20; to this end, the incision unit 20 com-
prises a conveying device 21 provided with a pair of feed-
ing dandy rollers 22. The feeding dandy rollers 22 are
movable against the action of elastic means to allow the
semirigid plastic material strip 15 to temporarily stop in-
side the incision unit 20.

[0016] As shown in figure 4, the semirigid plastic ma-
terial strip 15 provided with the incisions 7 and 9 is then
fed to the forming station 16, which is arranged down-
stream of the incision unit 20 and where the semirigid
plastic material strip 15 is arranged on top of and sealed
to the flexible plastic material strip 18.

[0017] The two strips 15 and 18 arranged one on top
of the other are sealed to each other by means of a lon-
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gitudinal roller sealing device 23 which performs a lon-
gitudinal sealing (both laterally and centrally), i.e. parallel
to a conveying direction, so as to define a plurality of
tubes arranged one next to the other. In the embodiment
shown infigure 4, the longitudinal sealing device 23 com-
prises two twin sealing assemblies arranged one on top
of the other, each of which has a contrast roller 24 and
four sealing rollers 25 which are electrically heated and
spaced apart from one another.

[0018] A dosing unit 26 to feed a dose of product 5 into
each tube between the semirigid plastic material strip 15
and the flexible plastic material strip 18 is arranged in the
forming station 16 and at the longitudinal sealing device
23. The dosing unit 26 comprises three twin feeding ducts
27,each of whichis vertically arranged between two seal-
ing rollers 25 of the longitudinal sealing device 23 and
feeds the doses of product 5 between the semirigid plas-
tic material strip 15 and the flexible plastic material strip
18.

[0019] Finally, the forming station 16 comprises a
transversal roller sealing device 28, which is arranged
downstream of the longitudinal sealing device 23 and
transversely seals together the two strips 15 and 18 in
order to define a series of pockets 4 (shown in figure 1)
along each tube, each of which contains a dose of product
5. According to a preferred embodiment, the transversal
sealing device 28 comprises a contrast roller 29 and a
sealing roller 30, which is electrically heated and coop-
erates with the contrast roller 29.

[0020] Finally, a cutting device 31 is arranged down-
stream of the forming station 16 so as to cut transversely
the strips 15 and 18 arranged one on top of the other and
sealed so as to separate in sequence the sealed single-
dose packages 1. An outlet conveyor belt 32 is arranged
under the cutting device 31, on which the sealed single-
dose packages 1 fall by gravity once they have been
separated from the strips 15 and 18 arranged on top of
and sealed to each other.

[0021] The flexible plastic material strip 18 is normally
pre-printed, whereas, as previously said, the semirigid
plastic material strip 15 is printed inside the packaging
machine 11 by using the printing unit 19; according to an
alternative embodiment, the printing unit 19 is not present
(or is disabled), therefore the semirigid plastic material
strip 15 is also pre-printed (or without prints). The flexible
plastic material strips 15 and/or 18 are generally provided
with reference notches, which are read by special optical
sensors to synchronize the several operations appropri-
ately, so that the printed zones are correctly centered in
the finished sealed single-dose packages 1. The refer-
ence notches are preferably printed in the zones of strips
15 and/or 18 which are discarded by the cutting device
31 so as not to be present in the finished sealed single-
dose packages 1.

[0022] As shown in figure 9, the printing unit 19 of the
semirigid plastic material strip 15 comprises a conveying
device 33 (diagrammatically shown) which feeds the
semirigid plastic material strip 15 along a (substantially
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vertical) conveying direction C, and a printing device 34
arranged in a fixed position along the conveying device
33 and facing the outer surface 10 of the semirigid plastic
material strip 15 so as to print a pattern on the strip 15
itself. The printing device 34 is a heat transfer printing
device and comprises a printing head 35, which is mov-
able perpendicularly to the conveying direction C along
a printing direction S so as to contact the semirigid plastic
material strip 15; in other words, in use, the printing head
35 is movable along the printing direction S, which is
orthogonal to the conveying direction C and orthogonal
to the semirigid plastic material strip 15 so as to come
into contact with the outer surface 10 of the semirigid
plastic material strip 15. Therefore, in use, the printing
head 35 contacts the semirigid plastic material strip 15
with a given pressure so as to print a pattern on the sem-
irigid plastic material strip 15.

[0023] The printing device 34 further comprises a fixed
contrast plate 36 (i.e. in a fixed position), which is inde-
pendent and separate from the conveying device 33, is
arranged in a fixed position along the conveying device
33, and is arranged parallel to and facing the printing
device 34 so that the semirigid plastic material strip 15
is arranged between the contrast plate 36 and the printing
device 34. When the printing head 35 moves towards the
semirigid plastic material strip 15, the printing head 35
presses the semirigid plastic material strip 15 against the
contrast plate 36 and therefore the printing head 35 may
exert a given pressure on the outer surface 10 of the
semirigid plastic material strip 15, which pressure is re-
quired to carry out the printing process properly.

[0024] The contrast plate 36 comprises a plurality of
nozzles 37, each of which opens up onto the semirigid
plastic material strip 15 and is adapted to release a com-
pressed air blow. In particular, each nozzle 37 consists
of a through hole, which is obtained through the contrast
plate 36 and receives the compressed air by means of a
pipe 39 connected to a compressed air source 40. The
compressed air blown by the nozzles 37 creates a pres-
surized air cushion 38 at the inner surface 8 of the sem-
irigid plastic material strip 15, which inner surface 8 is
opposite to the outer surface 10 and thus opposite to the
printing device 34. The air cushion 38 thus made creates
a deformable contrast which allows the printing head 35
to create a constant and even pressure against the outer
surface 10 of the semirigid plastic material strip 15; in
other words, the air cushion 38 is deformed in a variable
and dynamic manner so as to adapt perfectly to the shape
of the printing head 35, thus ensuring a completely even
contact between the printing head 35 and the outer sur-
face 10 of the semirigid plastic material strip 15. In sum-
mary, the contrast plate 36 comprises a plurality of noz-
zles 37, which open up onto the inner surface 8 of the
semirigid plastic material strip 15 and are adapted to re-
lease a compressed air blow to create the pressurized
air cushion 38 at the inner surface 8 of the semirigid plas-
tic material strip 15, opposite to the printing device 34;
the air cushion 38 forms a deformable contrast against
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which the printing head 35 pushes the semirigid plastic
material strip 15. Thereby, the printing head 35 may op-
erate under the most favorable conditions allowing a high
quality pattern to be obtained in very short times (i.e. also
when the packaging machine 11 operates at high speed).
[0025] According to a preferred embodiment, in order
to maximize the effectiveness of the contrasting action
of the air cushion 38, the compressed air is fed to the
nozzles 37 with a pressure from 2 to 6 bar (preferably
from 3 to 5 bar).

[0026] According to an alternative embodiment (not
shown), the printing device 34 may use a printing tech-
nology other than heat transfer (e.g. it might use ink-jet);
in this case, the printing head 35 is fixed (i.e. does not
translate perpendicularly to the semirigid plastic material
strip 15).

[0027] As shown in figure 4, the incision unit 20 coop-
erates with the conveying device 21 which feeds the sem-
irigid plastic material strip 15 along the conveying direc-
tion C. The incision unit 20 comprises two support plates
41, which are arranged along the conveying device 21
downstream of the feeding dandy rollers 22 so that the
feeding dandy rollers 22 cyclically allow the semirigid
plastic material strip 15 to temporarily stop between the
two support plates 41. The two support plates 41 are
arranged on opposite sides of the semirigid plastic ma-
terial strip 15; therefore, each support plate 41 faces a
corresponding surface 8 or 10 of the semirigid plastic
material strip 15.

[0028] As shown in figures 5-8, the incision unit 20 is
provided with six incision devices 42, each of which cuts
anincision 7 or 9 (shown in figure 3) into a corresponding
surface 8 or 10 of the semirigid plastic material strip 15;
in particular, three incision devices 42a, which are ar-
ranged one next to the other, cut respective inner inci-
sions 7 into the inner surface 8 of the semirigid plastic
material strip 15 and three incision devices 42b, which
are arranged one next to the other, cut respective outer
incisions 9 into the outer surface 10 of the semirigid plas-
tic material strip 15. Each incision device 42 comprises
a cutting element 43 supported by a support plate 41 and
facing the corresponding surface 7 or 9 of the semirigid
plastic material strip 15, and a contrasting element 44
supported by the other support plate 41 and facing the
corresponding surface 9 or 7 of the semirigid plastic ma-
terial strip 15. Each cutting element 43 is provided with
a blade (not shown in detail) which is preferably V-
shaped; in contrast, each contrast element 44 is flat so
as to provide the blade of the corresponding cutting ele-
ment 43 with an even contrast.

[0029] The two support plates 41 are mechanically
connected together so as to move synchronously along
a translation direction T which is orthogonal to the con-
veying direction C; in particular, the two support plates
41 are mounted so as to be movable on corresponding
rails 45 so as to translate (slide) together along the trans-
lation direction T, which is orthogonal to the conveying
direction C. In other words, the two support plates 41 are
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provided with corresponding slides, which are slidingly
coupled to the rails 45 so as to translate (slide) along the
translation direction T under the control of an actuating
device 46 (e.g. of the electric or pneumatic type). The six
incision devices 42 are arranged one next to the other
and are aligned along the translation direction T. The
actuating device 46 cyclically moves the two support
plates 41 forward and backward along the translation di-
rection T between a first position (shown in figures 5 and
6), in which the incision devices 41a cut the inner inci-
sions 7 into the inner surface 8 of the semirigid plastic
material strip 15, and a second position (shown in figures
7 and 8), in which the incision devices 41b cut the outer
incisions 9 into the outer surface 10 of the semirigid plas-
tic material strip 15.

[0030] Each support plate 41 supports the cutting ele-
ments 43 of anincision device 42aor42b and the contrast
elements 44 of the other incision device 42b or 42a; in
other words, each support plate 41 supports both three
cutting elements 43 and three contrast elements 44.
[0031] A support plate 41 is movably mounted on cor-
responding rails 47 so as to translate (slide) cyclically
forward and backward towards the other support plate
41 and along an incision direction |, which is orthogonal
to both the conveying direction C and the translation di-
rection T. In other words, a support plate 41 is provided
with corresponding slides which are slidingly coupled to
the rails 47 so as to translate (slide) along the incision
direction | under the control of an actuating device 48 (e.
g. of the electric or pneumatic type).

[0032] Ina preferred embodiment shown inthe accom-
panying figures, each incision device 42 comprises an
adjusting organ 49 (e.g. a micrometer) to adjust the depth
of incision 7 or 9 by varying the relative position between
the corresponding cutting element 43 or the correspond-
ing contrast element 44 and the respective support plate
41. Each adjusting organ 49 is coupled to the cutting
element 43 or to the contrast element 44 of the same
incision device 42 and is adapted to adjust the distance
between the cutting element 43 or the contrast element
44 and the semirigid plastic material strip 15.

[0033] Ina preferred embodiment shown inthe accom-
panying figures, the adjusting organs 49 are all arranged
on the same supportplate 41 so as to facilitate the access
by an operator to the adjusting organs 49; in other words,
if all the adjusting organs 49 are arranged on the same
support plate 41, it is sufficient to allow an operator to
access said support plate 41 in order to act on all the
adjusting organs 49.

[0034] Theoperation oftheincision unit20is described
below with reference to figures 5-8.

[0035] Firstly, the semirigid plastic material strip 15 is
arranged at the incision devices 42a (figure 5), i.e. is ar-
ranged between the incision devices 42a. At this point
and as shown in figure 6, the two support plates 41 are
approached each other by operating actuator 48, which
translates a support plate 41 along the rails 47 and in the
incision direction I; such a relative movement between
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the two support plates 41 leads the incision devices 42a
to cut the inner surface 8 of the semirigid plastic material
strip 15 (by approaching together the corresponding cut-
ting elements 43 and contrast elements 44) so as to cut
the inner incisions 7 (the incision devices 42b also per-
form an incision movement, although without practical
effects since the semirigid plastic material strip 15 is not
present between the incision devices 42b).

[0036] Once the cutting of the inner incisions 7 into the
inner surface 8 of the semirigid plastic material strip 15
has been completed, the support plates 41 are brought
back to their initial distance (figure 5); the two support
plates 41 are then translated together by operating ac-
tuator 46 so as to move the two support plates 41 laterally
in the translation direction T in order to invert the incision
devices 42 coupled to the semirigid plastic material strip
15. In other words, firstly the incision devices 42a are
coupled to the semirigid plastic material strip 15 (figure
5), whereas at the end of the lateral translation of the two
support plates 41, the incision devices 42b are coupled
to the semirigid plastic material strip 15 (figure 7).
[0037] At this point and as shown in figure 8, the two
support plates 41 are approached each other by operat-
ing actuator 48, which translates a support plate 41 along
the rails 47 and in the incision direction [; such a relative
movement between the two support plates 41 leads the
incision devices 42b to cut the outer surface 10 of the
semirigid plastic material strip 15 (by approaching togeth-
er the corresponding cutting elements 43 and contrast
elements 44) so as to cutthe outerincisions 9 (the incision
devices 42a also perform an incision movement, al-
though without practical effects since the semirigid plastic
material strip 15 is not present between the incision de-
vices 42a).

[0038] Once the cutting of the outer incisions 9 into the
outer surface 10 of the semirigid plastic material strip 15
has been completed, the cycle of the incision unit 20 is
completed and the semirigid plastic material strip 15 is
fed from the conveying device 21 along the conveying
direction C.

[0039] The semirigid plastic material strip 15 does not
move (i.e. is stationary in the same position) between the
cutting of the inner incisions 7 into the inner surface 8 of
the semirigid plastic material strip 15 and the cutting of
the outer incisions 9 into the outer surface 10 of the sem-
irigid plastic material strip 15, since the incision devices
42 supported by the two support plates 41 perform a lat-
eral translation; thereby, the incisions 7 and 9 have an
almost perfect alignment with respect to each other since
it is totally free from possible errors due to the incorrect
positioning of the semirigid plastic material strip 15.
[0040] As shown in figure 10, the dosing unit 26 com-
prises a tank 50 holding the fluid product 5 and three
feeding ducts 27, each of which originating from tank 50
and ending with a delivery mouth 51 which is arranged
at the longitudinal sealing device 23. A pump 52 is ar-
ranged along each feeding duct 27 so as to feed the fluid
product 5 from tank 50 towards the delivery mouth 51.
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[0041] Each pump52isa volumetric pump of peristaltic
type (i.e. is a peristaltic pump) so as to provide for a pre-
cise dosing of product 5. According to a preferred em-
bodiment, each peristaltic pump 52 has an impeller which
supports a plurality of thrust elements (not less than four
thrust elements and preferably eight thrust elements).
[0042] According to a preferred embodiment, tank 50
is pressurized at a pressure which is higher than the at-
mospheric pressure; such a feature allows the suction of
product 5 by the peristaltic pumps 52 to be enhanced
thus avoiding the occurrence of "voids" along the feeding
ducts 27 and increasing the precision of dosing product
5. In particular, tank 50 has at least one nozzle 53, which
is arranged in an upper portion of tank 50 and is adapted
to blow a compressed air jet into tank 50, which keeps
the internal volume of tank 50 under pressure (i.e. pres-
surized).

[0043] According to a preferred embodiment, a shutoff
valve 54 is included, which is arranged along each feed-
ing duct 27 upstream of the corresponding peristaltic
pump 52. The shutoff valves 54 allow the flow of product
5 along the feeding ducts 27 to be stopped when the
packaging machine 11 is stopped (with the packaging
machine 11 stopped and in the absence of the shutoff
valves 54, a small amount of product 5 would continue
to flow by gravity along the feeding ducts 27).

[0044] The dosing unit 26 allows the fluid product 5 (in
particular a sanitizing gel) to be dosed with high precision
(of the order of +2-3%) even in the case of very small
amounts (e.g. of the order of one millimeter of fluid prod-
uct in each single-dose package 1). Such aresultis also
achieved, inter alia, by using peristaltic pumps 52 which
maintain a high precision even in the case of low volu-
metric capacity.

[0045] The above-described packaging machine 11
has three production lines arranged one next to the other
and operatingin parallel; a different number of production
lines can obviously be provided as a function of the
throughput required (e.g. a single production line or two,
four or more production lines).

[0046] In known packaging machines, dosing very
small doses of fluid product (of the order of one millimeter
of fluid product in each single-dose package) might result
in a relatively low precision (with an error of the order of
+6-8%). To solve this problem, a dosing unit 26 may be
used, comprising: a tank 50 holding a fluid product 5; at
least one feeding duct 27, which originates from tank 50
and ends with a delivery mouth 51; and a peristaltic pump
52 which is arranged along the feeding duct 27 so as to
feed the fluid product 5 from tank 50 to the delivery mouth
51, where tank 50 is pressurized at a pressure which is
higher than the atmospheric pressure.

[0047] Preferably, tank 50 has at least one nozzle 53,
which is arranged in an upper portion of tank 50 and is
adapted to blow a compressed air jet into tank 50. Pref-
erably, the peristaltic pump 52 has an impeller which sup-
ports at least four thrust elements. Preferably, the peri-
staltic pump 52 has an impeller which supports eight
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thrust elements. A shutoff valve 54 is preferably provided,
which is arranged along the feeding duct 27 upstream of
pump 52.

[0048] In known packaging machines, it has been not-
ed that, when operating at high speed, the pattern of the
semirigid plastic material strip has not always an optimal
quality. In particular, the pattern might be incomplete, i.
e. have some larger or smaller zones with no printing,
due to a non-optimal contact between a printing head of
a printing device and the semirigid plastic material strip
during the printing process. In order to improve the con-
tact between the printing head and the semirigid plastic
material strip, it has been suggested to decrease the dis-
tance between the printing device and a fixed contrast
opposed to the printing device so as to increase the pres-
sure with which the printing head pushes the semirigid
plastic material strip against the contrast; however, such
a solution might determine the occurrence of an exces-
sive mechanical stress on the printing head, which stress
might lead in a short time to breakage of the printing
head. In order to solve this problem, a printing unit 19
may be used, comprising: a conveying device 33, which
feeds strip 15 along a conveying direction C; a printing
device 34 facing a first surface 10 of strip 15 so as to
print a pattern on strip 15; and a contrast plate 36, which
is parallel to and faces the printing device 34 so that strip
15 is arranged between the contrast plate 36 and the
printing device 34, where the contrast plate 36 comprises
at least one nozzle 37, which opens up onto a second
surface 8 of strip 15 and is adapted to release a com-
pressed air blow. The compressed air blown by nozzle
37 preferably creates a pressurized air cushion 38 at the
second surface 8 of strip 15 opposite to the printing de-
vice 34. The contrast plate 36 preferably comprises a
plurality of nozzles 37 spaced apart from one another.
Preferably, the printing device 34 is a heat transfer print-
ing device. The printing device 34 preferably comprises
a printing head 35 which is movable along a printing di-
rection S orthogonal to the conveying direction C and
orthogonal to strip 15. The compressed air is preferably
fed to nozzle 37 with a pressure from 2 to 6 bar. The
compressed air is preferably fed to nozzle 37 with a pres-
sure from 3 to 5 bar.

Claims

1. A unit (20) for the incision of a strip (15) made of a
plastic material to cut two distinct incisions (7, 9) into
two opposite surfaces (8, 10) of the strip (15) in a
packaging machine (11) to manufacture a sealed
single-dose break-open package (1); the incision
unit (20) comprises:

a conveying device (21), which feeds the strip
(15) along a conveying direction (C);

two support plates (41), which are arranged on
opposite sides of the strip (15), so thateach sup-
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port plate (41) faces a corresponding surface (8;
10) of the strip (15); and

at least two incision devices (42), each of which
cuts an incision (7; 9) into a corresponding sur-
face (8; 10) of the strip (15) and comprises a
cutting element (43), which is supported by a
support plate (41), and a contrast element (44),
which is supported by the other support plate
(41);

the incision unit (20) is characterised in that:

the two support plates (41) are mobile so
as to translate together along a translation
direction (T), which is orthogonal to the con-
veying direction (C);

the two incision devices (42) are arranged
one next to the other and are aligned along
the translation direction (T); and

a first actuating device (46) is provided,
which cyclically moves the two support
plates (41) forward and backward along the
translation direction (T) between a first po-
sition, in which a first incision device (42a;
42b) is operated so as to cut a first incision
(7;9), and a second position, in which a sec-
ond incision device (42b; 42a) is operated
so as to cut a second incision (9; 7), which
is opposite to the first incision (7, 9).

An incision unit (20) according to claim 1, wherein
each support plate (41) supports the cutting element
(43) of an incision device (42) and the contrast ele-
ment (44) of the other incision device (42).

Anincision unit (20) according to claim 1 or 2, where-
in each cutting element (43) comprises a blade.

An incision unit (20) according to claim 3, wherein
each blade is V-shaped and each contrast element
(44) is flat.

An incision unit (20) according to any of the claims
from 1 to 4, wherein each incision device (42) com-
prises an adjusting organ (49), which is coupled to
the cutting element (43) or to the contrast element
(44) and adjusts the distance between the cutting
element (43) or the contrast element (44) and the
strip (15).

An incision unit (20) according to claim 5, wherein
the adjusting organs (49) are all arranged on a same
support plate (41).

An incision unit (20) according to any of the claims
from 1 to 6, wherein at least one support plate (41)
is mobile so as to cyclically move forward and back-
ward, due to a second actuating device (48), towards
the other support late (41) and along an incision di-
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rection (), which is perpendicular to the strip (15)
and perpendicular to both the conveying direction
(C) and the translation direction (T).

An incision unit (20) according to any of the claims
from 1 to 7, wherein the conveying device (21) com-
prises at least one feeding dandy roller (22), which
is arranged upstream of the support plates (41) and
is mobile so as to allow the strip (15) to temporarily
stop between the two support plates (41).

A packaging machine (11) to manufacture a sealed
single-dose break-open package (1);

the package consists of a first sheet (2) made of a
semirigid plastic material, which is arranged on top
of and sealed to a second sheet (3) made of a flexible
plastic material, so as to define a sealed pocket (4)
containing a dose of a product (5), and has a pair of
incisions (7, 9) to guide a controlled breaking of the
first sheet (2);

the packaging machine (11) comprises:

a first unwinding device (12) to feed a first strip
(15) made of a semirigid plastic material;
asecond unwinding device (13) tofeed a second
strip (18) made of a flexible plastic material;

an incision unit (20) to cut two incisions (7, 9)
into the first strip (15) made of a semirigid plastic
material;

a forming station (16), which is arranged down-
stream of the incision unit (20) so as to arrange
the first strip (15) made of a semirigid plastic
material on top of the second strip (18) made of
a flexible plastic material;

a first longitudinal sealing device (32) to longi-
tudinally and laterally seal the two strips (15, 18)
to one another, so as to define at least one tube;
a dosing unit (26), which is arranged in the form-
ing station so as to feed a dose of a product (5)
into the tube between the first strip (15) made
of a semirigid plastic material and the second
strip (18) made of a flexible plastic material;

a second transverse sealing device (28), which
is arranged downstream of the dosing device
(26) so as to transversely seal the two strips (15,
18) to one another in order to define, along the
tube, a series of pockets (4), each containing a
dose of product (5); and

a cutting device (31), which is arranged down-
stream of the forming station (16) so as to trans-
versely cut the tube in order to separate, in se-
quence, the sealed single-dose packages (1);
the packaging machine (11) is characterised
in that the incision unit (20) is manufactured ac-
cording to any of the claims from 1 to 8.

10. A method for the incision of a strip (15, 18) made of

a plastic material to cut two distinct incisions (7, 9)
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into two opposite surfaces (8, 10) of the strip (15) in
a packaging machine (11) to manufacture a sealed
single-dose break-open package (1); the incision
method comprises the steps of:

conveying the strip (15) along a conveying di-
rection (C) and between two support plates (14),
so that each support plate (41) faces a corre-
sponding surface (8; 10) of the strip (15); and
cutting the strip (15) by means of at least two
incision devices (42), each cutting an incision
(7, 9) into a corresponding surface (8; 10) of the
strip (15);

the incision method is characterised in that it
comprises the further steps of:

translating the two support plates (41) to-
gether along a translation direction (T),
which is orthogonal to the conveying direc-
tion (C); and

cyclically moving the two supportplates (41)
forward and backward along the translation
direction (T) between a first position, in
which a first incision device (42a; 42b) is
operated so as to cut a first incision (7; 9),
and a second position, in which a second
incision device (42b; 42a) is operated so as
to cut a second incision (9; 7), which is op-
posite to the first incision (7, 9).

A method for the incision of a strip (15) made of a
semirigid material according to claim 10, wherein the
two incision devices (42) are arranged one next to
the other and are aligned along the translation direc-
tion (T).

A method for the incision of a strip (15) made of a
semirigid material according to claim 10 or 11,
wherein the strip (15) made of a semirigid material
is temporarily stopped during the strip incision step.

Patentanspriiche

1.

Schneideinheit (20) zum Einkerben eines aus einem
Kunststoffmaterial hergestellten Bands (15), um in
zwei gegenuberliegenden Oberflachen (8, 10) des
Bands (15) zwei separate Einkerbungen (7, 9) zu
schneiden, in einer Verpackungsmaschine (11) zur
Herstellung einer versiegelten Einzeldosis-Auf-
brechverpackung (1); wobei die Schneideinheit (20)
aufweist:

eine Foérdervorrichtung (21), die das Band (15)
entlang einer Forderrichtung (C) zuflhrt;

zwei Tragerplatten (41), die an gegenuberlie-
genden Seiten des Bands (15) angeordnet sind,
so dass jede Tragerplatte (41) gegeniber einer
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entsprechenden Oberflache (8; 10) des Bands
(15) angeordnet ist; und

mindestens zwei Einkerbungsvorrichtungen
(42), von denen jede eine Einkerbung (7; 9) in
eine entsprechende Oberflache (8; 10) des
Bands (15) schneidet und ein Schneidelement
(43), das von der einen Tragerplatte (41) gehal-
ten wird, und ein Kontrastelement (44), das von
der anderen Tragerplatte (41) gehalten wird,
aufweist;

wobei die Schneideinheit (20) dadurch ge-
kennzeichnet ist, dass

die zwei Tragerplatten (41) mobil sind, um sich
gemeinsam entlang einer Verschiebungsrich-
tung (T), die orthogonal zu der Férderrichtung
(C) ist, zu verschieben;

die zwei Einkerbungsvorrichtungen (45) neben-
einander angeordnet sind und entlang der Ver-
schiebungsrichtung (T) ausgerichtet sind; und
eine erste Betatigungsvorrichtung (46) bereitge-
stelltist, die die zwei Tragerplatten (41) entlang
der Verschiebungsrichtung (T) zyklisch vor-
warts und riickwarts bewegt zwischen einer ers-
ten Position, in welcher eine erste Einkerbungs-
vorrichtung (42a; 42b) arbeitet, um eine erste
Einkerbung (7; 9) zu schneiden, und einer zwei-
ten Position, in welcher eine zweite Einker-
bungsvorrichtung (42b; 42a) arbeitet, um eine
zweite Einkerbung (9; 7), die der ersten Einker-
bung (7, 9) gegeniberliegt, zu schneiden.

Schneideinheit (20) nach Anspruch 1, wobei jede
Tragerplatte (41) das Schneidelement (43) der einen
Einkerbungsvorrichtung (42) und das Kontrastele-
ment (44) der anderen Einkerbungsvorrichtung (42)
halt.

Schneideinheit (20) nach Anspruch 1 oder 2, wobei
jedes Schneidelement (43) eine Klinge aufweist.

Schneideinheit (20) nach Anspruch 3, wobei jede
Klinge V-férmig ist und jedes Kontrastelement (44)
flach ist.

Schneideinheit (20) nach einem der Anspriiche 1 bis
4, wobei jede Einkerbungsvorrichtung (42) ein An-
passungselement (49) aufweist, das mit dem
Schneidelement (43) oder dem Kontrastelement
(44) gekoppelt ist und den Abstand zwischen dem
Schneidelement (43) oder dem Kontrastelement
(44) und dem Band (15) anpasst.

Schneideinheit (20) nach Anspruch 5, wobei alle An-
passungselemente (49) an derselben Tragerplatte
(41) angeordnet sind.

Schneideinheit (20) nach einem der Anspriiche 1 bis
6, wobei mindestens eine Tragerplatte (41) mobil ist,



15 EP 2 944 579 B1 16

um sich mit Hilfe einer zweiten Betatigungsvorrich-
tung (48) zyklisch vorwarts und riickwarts zu der an-
deren Tragerplatte (41) hin und entlang einer Ein-
kerbungsrichtung (l), die senkrecht zu dem Band
(15) und senkrecht sowohl zu der Férderrichtung (C)
wie auch der Verschiebungsrichtung (T) ist, zu be-
wegen.

Schneideinheit (20) nach einem der Anspriiche 1 bis
7, wobei die Férdervorrichtung (21) mindestens ei-
nen Zufiihrungsdandyroller (22) aufweist, der strom-
aufwarts der Tragerplatten (41) angeordnet ist und
mobil ist, um einen temporaren Stopp des Bands
(15) zwischen den zwei Tragerplatten (41) zu erlau-
ben.

Verpackungsmaschine (11) zu Herstellung einer
versiegelten Einzeldosis-Aufbrechverpackung (1);
wobei die Verpackung eine aus einem halbsteifen
Kunststoffmaterial hergestellte erste Schicht (2) auf-
weist, welche oberhalb einer aus einem biegsamen
Kunststoffmaterial hergestellten zweiten Schicht (3)
angeordnet und mit ihr auf eine Weise versiegelt ist,
um eine versiegelte Tasche (4), die eine Dosis eines
Produkts (5) enthalt, zu definieren, und welche ein
Paar Einkerbungen (7, 9) aufweist, um ein kontrol-
liertes Brechen der ersten Schicht (2) zu flhren;
wobei die Verpackungsmaschine (11) aufweist:

eine erste Abspulvorrichtung (12) zum Zufiihren
eines aus einem halbsteifen Kunststoffmaterial
hergestellten ersten Bands (15);

eine zweite Abspulvorrichtung (13) zum Zuflh-
ren eines aus einem biegsamen Kunststoffma-
terial hergestellten zweiten Bands (18);

eine Schneideinheit (20) zum Schneiden von
zwei Einkerbungen (7, 9) in das aus einem
halbsteifen Kunststoffmaterial hergestellte erste
Band (15);

eine stromabwaérts der Schneideinheit (20) an-
geordnete Formstation (16) zum Anordnen des
aus einem halbsteifen Kunststoffmaterial herge-
stellten ersten Bands (15) oberhalb des aus ei-
nem biegsamen Kunststoffmaterial hergestell-
ten zweiten Bands (18);

eine erste Langsversiegelungsvorrichtung (32),
um die zwei Bander (15, 18) langs und lateral
miteinander zu versiegeln, um mindestens ei-
nen Schlauch zu definieren;

eine in der Formstation angeordnete Dosie-
rungseinheit (26), um in den Schlauch zwischen
dem aus einem halbsteifen Kunststoffmaterial
hergestellten ersten Band (15) und dem aus ei-
nem biegsamen Kunststoffmaterial hergestell-
tenzweiten Band (18) eine Dosis eines Produkts
(5) zu laden;

eine stromabwarts der Dosierungsvorrichtung
(26) angeordnete zweite Transversalversiege-
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lungsvorrichtung (28), um die zwei Bander (15,
18) transversal miteinander zu versiegeln, um
entlang des Schlauchs eine Reihe von Taschen
(4) zu definieren, von denen jede eine Dosis des
Produkts (5) enthélt; und

eine stromabwarts der Formstation (16) ange-
ordnete Schneidvorrichtung (31), um den
Schlauch transversal zu schneiden, um die ver-
siegelten Einzeldosis-Verpackungen (1) der
Reihe nach zu trennen;

wobei die Verpackungsmaschine (11) dadurch
gekennzeichnet ist, dass die Schneideinheit
(20) nach einem der Anspriiche 1 bis 8 herge-
stellt ist.

10. Verfahren zum Einkerben eines aus einem Kunst-

stoffmaterial hergestellten Bands (15, 18), um in
zwei gegenuberliegende Oberflaichen (8, 10) des
Bands (15) zwei separate Einkerbungen (7, 9) zu
schneiden, in einer Verpackungsmaschine (11) zur
Herstellung einer versiegelten Einzeldosis-Auf-
brechverpackung (1); wobei das Einkerbungsver-
fahren die folgenden Schritte aufweist:

Zufuhren des Bands (15) entlang einer Forder-
richtung (C) und zwischen zwei Tragerplatten
(14), so dass jede Tragerplatte (41) gegenliber
einer entsprechenden Oberflache (8; 10) des
Bands (15) angeordnet ist; und

Schneiden des Bands (15) unter Verwendung
von mindestens zwei Einkerbungsvorrichtun-
gen (42), von denen jede eine Einkerbung (7, 9)
in eine entsprechende Oberflache (8; 10) des
Bands (15) schneidet;

wobei das Einkerbungsverfahren dadurch ge-
kennzeichnet ist, dass es die folgenden wei-
teren Schritte aufweist:

gemeinsames Verschieben der zwei Tra-
gerplatten (41) entlang einer Verschie-
bungsrichtung (T), die orthogonal zu der
Forderrichtung (C) ist; und

zyklisches Bewegen der zwei Tragerplatten
(41) vorwarts und rickwarts entlang der
Verschiebungsrichtung (T) zwischen einer
ersten Position, in welcher eine erste Ein-
kerbungsvorrichtung (42a; 42b) arbeitet,
um eine erste Einkerbung (7; 9) zu schnei-
den, und einer zweiten Position, in welcher
eine zweite Einkerbungsvorrichtung (42b;
42a) arbeitet, um eine zweite Einkerbung
(9; 7), die der ersten Einkerbung (7, 9) ge-
genuberliegt, zu schneiden.

11. Verfahren zum Einkerben eines aus einem halbstei-

fen Kunststoffmaterial hergestellten Bands (15)
nach Anspruch 10, wobei die zwei Einkerbungsvor-
richtungen (42) nebeneinander angeordnet sind und
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entlang der Verschiebungsrichtung (T) ausgerichtet
sind.

Verfahren zum Einkerben eines aus einem halbstei-
fen Kunststoffmaterial hergestellten Bands (15)
nach Anspruch 10 oder 11, wobei das aus einem
halbsteifen Kunststoffmaterial hergestellte Band
(15) wahrend des Einkerbungsschritts temporar ge-
stoppt wird.

Revendications

Unité (20) pourl'incision d’'une bande (15) composée
d’une matiére plastique pour pratiquer deux inci-
sions distinctes (7, 9) dans deux surfaces opposées
(8, 10) de la bande (15) dans une machine de con-
ditionnement (11) pour fabriquer un emballage uni-
dose scellé a ouverture par rupture (1) ; 'unité d’in-
cision (20) comprenant :

un dispositif de transport (21) qui fait avancer la
bande (15) dans une direction de transport (C) ;
deux plaques de support (41), qui sont dispo-
sées sur des cotés opposés de la bande (15) de
telle sorte que chaque plaque de support (41)
soit orientée vers une surface correspondante
(8; 10) de la bande (15) ; et

au moins deux dispositifs d’incision (42) qui pra-
tiquent chacun une incision (7 ; 9) dans une sur-
face correspondante (8 ; 10) de la bande (15)
et comprennent un élément coupant (43) qui est
supporté par une plaque de support (41), et un
élément de contre appui (44) qui est supporté
par l'autre plaque de support (41) ;

'unité d’incision (20) étant caractérisée en ce
que :

les deux plaques de support (41) sont mo-
biles de sorte a se déplacer ensemble dans
une direction de translation (T), qui est or-
thogonale a la direction de transport (C) ;
les deux dispositifs d’incision (42) sont dis-
posés l'un a cété de l'autre et sont alignés
dans la direction de translation (T) ; et

un premier dispositif d’actionnement (46)
est présent, lequel déplace de fagon cycli-
que les deux plaques de support (41) vers
l'avant et vers l'arriére dans la direction de
translation (T) entre une premiére position,
dans laquelle un premier dispositif d’inci-
sion (42a ; 42b) est actionné de sorte a pra-
tiquer une premiére incision (7 ; 9), et une
seconde position dans laquelle un second
dispositif d’incision (42b ; 42a) est actionné
de sorte a pratiquer une seconde incision
(9; 7) qui est a 'opposé de la premiere in-
cision (7, 9).
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2,

Unité d’'incision (20) selon la revendication 1, dans
laquelle chaque plaque de support (41) supporte
I’élément coupant (43) d’un dispositif d’incision (42)
et I'élément de contre appui (44) de I'autre dispositif
d’incision (42).

Unité d’incision (20) selon la revendication 1 ou 2,
dans laquelle chaque élément coupant (43) com-
prend une lame.

Unité d’'incision (20) selon la revendication 3, dans
laquelle chaque lame a une forme de V et chaque
élément de contre appui (44) est plat.

Unité d’incision (20) selon I'une quelconque des re-
vendications 1 a 4, dans laquelle chaque dispositif
d’incision (42) comprend un organe d’ajustement
(49), qui est couplé a I'élément coupant (43) ou a
I'’élément de contre appui (44) et ajuste la distance
entre I'élément coupant (43) ou I'élément de contre
appui (44) et la bande (15).

Unité d’'incision (20) selon la revendication 5, dans
laquelle les organes d’ajustement (49) sont tous dis-
posés sur une méme plaque de support (41).

Unité d’incision (20) selon 'une quelconque des re-
vendications 1 a 6, dans laquelle au moins une pla-
que de support (41) est mobile de sorte a se déplacer
de fagon cyclique vers I'avant et vers l'arriére, grace
a un second dispositif d’actionnement (48), vers
I'autre plaque de support (41) et dans une direction
d’incision (1), qui est perpendiculaire a la bande (15)
et perpendiculaire a la fois a la direction de transport
(C) et a la direction de translation (T).

Unité d’incision (20) selon I'une quelconque des re-
vendications 1 a 7, dans laquelle le dispositif de
transport (21) comprend au moins un rouleau pres-
seur d’alimentation (22) qui est disposé en amont
des plaques de support (41) et est mobile de sorte
a permettre a la bande (15) de s’arréter temporaire-
ment entre les deux plaques de support (41).

Machine de conditionnement (11) pour fabriquer un
emballage unidose scellé a ouverture par rupture
(1)

I'emballage se composant d’'une premiére feuille (2)
composée d’'une matiére plastique semi-rigide qui
est disposée sur une seconde feuille (3) composée
d’une matiere plastique souple, et scellée a cette
derniére, de sorte a définir une poche scellée (4)
contenant une dose d’un produit (5) et comportant
une paire d’incisions (7, 9) pour guider une cassure
contrélée de la premiére feuille (2) ;

la machine de conditionnement (11) comprenant :

un premierdispositifde déroulage (12) pour faire
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avancer une premiére bande (15) composée
d’'une matiére plastique semi-rigide ;

un second dispositif de déroulage (13) pour faire
avancer une seconde bande (18) composée
d’une matiére plastique souple ;

une unité d’incision (20) pour pratiquer deux in-
cisions (7, 9) dans la premiére bande (15) com-
posée d’'une matiére plastique semi-rigide ;

un poste de formage (16), qui est disposé en
aval de l'unité d’incision (20) de sorte a disposer
la premiére bande (15) composée d’une matiere
plastique semi-rigide sur la seconde bande (18)
composée d’une matiére plastique souple ;

un premier dispositif de scellement longitudinal
(32) pour sceller longitudinalement et latérale-
ment les deux bandes (15, 18) l'une a I'autre de
sorte a définir au moins un tube ;

une unité de dosage (26) qui est disposée dans
le poste de formage de sorte a introduire une
dose d’un produit (5) dans le tube entre la pre-
miére bande (15) composée d’'une matiere plas-
tique semi-rigide et la seconde bande (18) com-
posée d’'une matiére plastique souple ;

un second dispositif de scellement transversal
(28) qui est disposé en aval du dispositif de do-
sage (26) de sorte a sceller transversalement
les deux bandes (15, 18) 'une a l'autre de sorte
a définir, le long du tube, une série de poches
(4) contenant chacune une dose de produit (5) ;
et

undispositif coupant (31) qui estdisposé en aval
du poste de formage (16) de sorte a couper
transversalementle tube afin de séparer, en sé-
quence, les emballages unidoses scellés (1) ;
la machine de conditionnement (11) étant ca-
ractérisée en ce que 'unité d’incision (20) est
fabriquée selon I'une quelconque des revendi-
cations 1 a 8.

10. Procédé pour l'incision d’une bande (15, 18) com-

posée d’une matiére plastique pour pratiquer deux
incisions distinctes (7, 9) dans deux surfaces oppo-
sées (8, 10) de la bande (15) dans une machine de
conditionnement (11) pour fabriquer un emballage
unidose scellé a ouverture par rupture (1) ; le procé-
dé d’incision comprenant les étapes consistant a :

transporter la bande (15) dans une direction de
transport (C) et entre deux plaques de support
(14) de telle sorte que chaque plaque de support
(41) soit orientée vers une surface correspon-
dante (8 ; 10) de la bande (15) ; et

couper la bande (15) au moyen d’au moins deux
dispositifs d’incision (42) qui pratiquent chacun
une incision (7, 9) dans une surface correspon-
dante (8 ; 10) de la bande (15) ;

le procédé d’incision étant caractérisé en ce
qu’il comprend les autres étapes consistant a :
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déplacer les deux plaques de support (41)
ensemble dans une direction de translation
(T), qui est orthogonale a la direction de
transport (C) ; et

déplacer de fagon cyclique les deux pla-
ques de support (41) vers l'avant et vers
I'arriere dans la direction de translation (T)
entre une premiére position, dans laquelle
un premier dispositif d’incision (42a ; 42b)
est actionné de sorte a pratiquer une pre-
miére incision (7 ; 9), et une seconde posi-
tion dans laquelle un second dispositif d’in-
cision (42b ; 42a) est actionné de sorte a
pratiquer une seconde incision (9 ; 7) qui
estal'opposé de la premiére incision (7, 9).

Procédé pour l'incision d’une bande (15) composée
d’'une matiére semi-rigide selon la revendication 10,
dans lequel les deux dispositifs d’incision (42) sont
disposés 'un a cété de l'autre et sont alignés dans
la direction de translation (T).

Procédé pour l'incision d’une bande (15) composée
d’'une matiére semi-rigide selon la revendication 10
ou 11, dans lequel la bande (15) composée d’une
matiére semi-rigide est arrétée temporairement pen-
dant I'étape d’incision de bande.
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