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A UNIT AND A METHOD FOR APPLYING PRE-FORMED OPENING
DEVICES ONTO A WEB OF A PACKAGING MATERIAL

Technical field

The present invention relates to a unit for applying
pre-formed opening devices onto a web of a packaging
material.

The present invention also relates to a method for
applying pre-formed opening devices onto a web of a
packaging material.

Background of Invention

As 1is known, many pourable food products, such as
fruit Jjuice, UHT (ultra-high-temperature treated) milk,
wine, tomato sauce, etc., are sold in packages made of
sterilized packaging material.

A typical example of this type of package is the
parallelepiped-shaped package for liquid or pourable food
products known as Tetra Brik Aseptic (registered
trademark), which is made by folding and sealing
laminated strip packaging material.

The packaging material has a multilayer structure
substantially comprising a base layer for stiffness and
strength, which may comprise a layer of fibrous material,
e.g. paper, or mineral-filled polypropylene material, and
a number of lamination layers of heat-seal plastic
material, e.g. polyethylene films, covering both sides of
the base layer.

In the case of aseptic packages for long-storage
products, such as UHT milk, the packaging material also
comprises a layer of gas-barrier material, e.g. aluminium
foil or ethyl wvinyl alcohol (EVOH) film, which 1is
superimposed on a layer of heat-seal plastic material,

and is, in turn, covered with another layer of heat-seal
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plastic material forming the inner face of the package
eventually contacting the food product.

Packages of this sort are normally produced on fully
automatic packaging machines, on which a continuous tube
is formed from the web-fed packaging material; the web of
packaging material is sterilized on the packaging
machine, e.g. by applying a chemical sterilizing agent,
such as a hydrogen peroxide solution, which, once
sterilization is completed, is removed from the surfaces
of the packaging material, e.g. evaporated by heating;
and the web of packaging material so sterilized 1is
maintained 1in a closed, sterile environment, and 1is
folded and sealed longitudinally to form a vertical tube.

The tube is filled with the sterilized or sterile-
processed food product, and is sealed and subsegquently
cut along equally spaced cross sections to form pillow
packs, which are then folded mechanically to form
respective finished, e.g. substantially parallelepiped-
shaped, packages.

More precisely, the web is provided with a plurality
of holes in a packaging material factory and then fed to
the packaging machine.

The web is then wound off from a reel within the
packaging machine.

Subsequently, the web is stepwise fed to a unit for
applying opening devices on it.

EP-A-2357138, in the name of the same Applicant,
discloses a wunit for applying opening devices onto
respective holes, 1in particular pre-laminated holes,
substantially comprising:

- advancing means for stepwise advancing the web
along a first direction; and

- a molding station, which injection moulds a
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plurality of opening devices onto the web and in
correspondence of regpective pre-laminated holes of the
web.

In particular, the molding station comprises a
plurality of first moulds and second moulds.

The first moulds are arranged on a first side of the
web, while the second moulds are arranged on a gsecond
side, opposite to the first side, of the web.

Each pair of first mould and corresponding second
mould is movable between:

- an open configuration, in which they are spaced
apart from and therefore not interfering with web; and

- a closed configuration, in which they cooperate
with respective first and second side of the web and
define a closed molding cavity into which the molding
material 1is injected to mold the respective opening
devices.

Still more precisely, when first moulds and the
corresponding second moulds are in the open
configuration, the web advances.

When the web stops, each pair of first mould and
corresponding second mould are aligned with a respective
hole in the web.

At this stage, each pair of first mould and second
mould move from the open configuration to the closed
configuration and the molding material is injected into
the molding cavity and solidifies to mold the opening
device.

The amount of time required by the moulding material
to solidify determines the amount of time for which the
web of packaging material stops with the holes aligned
with the respective first and second moulds set in the

closed configuration.



10

15

20

25

30

WO 2016/041827 PCT/EP2015/070581

As a result, the amount of time required by the
moulding material to solidify determines the output rate
of the whole packaging machine.

A need is felt within the industry to reduce as far
as possible the amount of time for which the web stops
during the application of the opening device, so as to
correspondingly increase the output rate of the packaging
machine.

Disclosure of Invention

It is an object of the present invention to provide
a unit for applying at least one pre-formed opening
device onto a hole of a web of a packaging material,
designed to meet at least one of the above-identified
requirement.

According to the present invention, there 1is
provided a unit for applying at least one pre-formed
opening device onto a hole of a web of a packaging
material, designed to meet at least one of the above-
identified requirement, as claimed in Claim 1.

The present invention also relates to a method for
applying at least one pre-formed opening device onto a
hole of a web of a packaging material, as claimed in
claim 15.

Brief description of the drawings

A preferred, non-limiting embodiment of the present
invention will be described by way of example with
reference to the accompanying drawings, in which:

Figure 1 1s a perspective view of the unit for
applying pre-formed opening device onto a hole of a web
of a packaging material, in accordance with the present
invention;

Figure 2 is a perspective view of a station of the

unit of Figure 1, with parts removed for clarity;
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Figure 3 1s a section taken along line III-III of
Figure 2;

Figures 4 to 9 show in the same section of Figure 3
subsequent operative steps of the station unit of Figure
2;

Figure 10 is a partial section in a larger scale of
a sonotrode of the station unit of Figures 3 to 9;

Figure 11 is a partial section in a still larger
scale of the sonotrode of Figure 10, with parts removed
for clarity;

Figure 12 shows some components of the sonotrode of
Figures 10 and 11, with parts removed for clarity;

Figure 13 shows 1in a further enlarged scale the
components of Figure 12; and

Figures 14 and 15 show further components of the
unit of Figure 1.

Detailed description of preferred embodiments

Number 1 in Figure 1 indicates as a whole a unit for
applying a plurality of pre-formed opening devices 4 onto
respective holes 2 of a web 3 of a packaging material.

It is important to point out that pre-formed opening
devices 4 are formed upstream of unit 1 in a not-shown
station and before their application on web 3.

In the embodiment shown, holes 2 are through.

Holes 2 are, in the embodiment shown, circular,
aligned and egqui-spaced along a direction X.

Web 3 is made of a heat-seal sheet material, which
comprises a layer of paper material covered on both sides
with layers of heat-seal plastic material, e.qg.
polyethylene. In the case of an aseptic package for long-
storage products, such as UHT milk, the packaging
material comprises a layer of oxygen-barrier material,

e.g. aluminium foil, which is superimposed on one or more
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layers of heat-seal plastic material eventually forming
the inner face of package contacting the food product.

Packaging material is intended to form a plurality
of packages, which preferably contain a pourable food
product, such as pasteurized or UHT milk, fruit Jjuice,
wine, etc.

Packages may also contain a food product, which is
pourable within a tube of packaging material when
producing packages, and sets after packages are sealed.
One example of such a food product is a portion of
cheese, which is melted when producing packages and sets
after packages are sealed.

The tube is formed in known manner downstream from
unit 1 by longitudinally folding and sealing web 3.

The tube of packaging material is then filled with
the food product for packaging, and is sealed and cut
along equally spaced cross sections to form a number of
pillow packs (not shown), which are then transferred to a
folding unit where they are folded mechanically to form
respective packages.

In the embodiment shown, pre-formed opening device 4
(Figures 10 and 11) has an axis A and substantially
comprises:

- a flange 5; and

- a neck 6 protruding from flange 5 along axis A;
and

- a cap 7 screwed on neck 6.

In particular, the diameter of flange 5 is larger
than the diameter of neck 6.

Pre-formed opening device 4 is preferably made of
polyethylene.

The diameter of hole 2 is smaller than the diameter

of flange 5 and larger than the diameter of neck 6.
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Once applied by unit 1, flange 5 (Figures 9 and 10)
contacts a side 3a of web 3, neck 6 passes through hole 2
and cap 7 is arranged on a side 3b, opposite to side 3a,
of web 3.

It is also possible to define (Figures 1 to 9):

- a direction Y, which is orthogonal to direction X
and lies on the plane of web 3; and

- a direction 7, which is orthogonal to the plane of
web 3.

Directions X, Y are, in the embodiment shown,
horizontal.

Direction 72 1is, in the embodiment shown, vertical.

Advantageously, unit 1 comprises (Figure 1):

- a motor 10 for advancing web 3 along a path P
parallel to direction X; and

- a plurality of application stations 15, three in
the embodiment shown, which are fed with respective
queues of pre-formed opening devices 4 and which apply
pre-formed opening devices 4 on respective holes 2 of web
3.

In greater detail, motor 10 is controllable for
step-wise advancing web 3 along direction X.

Still more ©precisely, web 3 stops during the
application of ©pre-formed opening devices 4 onto
respective holes 2 and advances before and after that
application.

Furthermore, stations 15 are aligned and equi-spaced
along direction X.

Stations 15 are, in the embodiment shown, three.

Unit 1 also comprises (Figure 1):

- a frame 8;

- a bin 20 which contains pre-formed opening devices
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- a feeding device 25, which is fed with pre-formed
opening devices 4 and which forms a plurality of queues
24 (Figures 3 to 9), three in the embodiment shown, of
pre-formed opening device 4 to be fed to respective
stations 15; and

- a plurality of positioning devices 50 (Figures 2
to 9), three 1in the embodiment shown, which are
associated to respective stations 15, and withdraw, one
after the other, the lowermost pre-formed opening devices
4 from respective queues 24 and applies lowermost pre-
formed opening devices 4 in respective holes 2 of web 3.

In greater detail, feeding device 25 comprises,
proceeding according the advancing direction of pre-
formed opening devices 4 and from bin 20:

- an elevator 21, which withdraws pre-formed opening
devices 4 from bin 20 and is pneumatically operated, in
the embodiment shown;

- a hopper 22; and

- an upper chute 26, which is fed by hopper 22 with
pre-formed opening devices 4.

Elevator 21, hopper 22 and upper chute 26 are common
to all stations 15.

Chute 26 comprises, ©proceeding from hopper 22
towards a sledge 28, (Figure 1):

- a curved stretch 31 in connection with hopper 22;
and

- a substantially vertical stretch 32.

Furthermore, feeding device 25 comprises for each
station 15 and proceeding from chute 26 according the
advancing direction of pre-formed opening devices 4:

- a plurality, three in the embodiment shown, of
lower chutes 27a, 27b, 27c;

- a plurality, three in the embodiment shown, of
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sequencing devices 23 associated with respective lower
chutes 27a, 27b, 27c;

- a plurality, three in the embodiment shown, of
elements 29 associated with respective lower chutes 27a,
27b, 27c¢ and sequencing devices 23, and which form
respective queues 24 and feed respective stations 15; and

- a plurality, three in the embodiment shown, of
expulsing device 30 for easing the transfer of the
lowermost pre-formed opening devices 4 of respective
queues 24 to respective positioning devices 50.

In particular, pre-formed opening devices 4 move
under gravity action from hopper 22 to elements 29.

Each chute 27a, 27b, 27c¢ substantially comprises,
proceeding from sledge 28 towards respective elements 29,
(Figure 1) :

- a stretch 35, substantially vertical and which is
selectively in connection with chute 26;

- a curved stretch 36; and

- a stretch 37, which is substantially vertical.

With reference to Figure 14, chutes 26 and stretch
35, 36, 37 of chutes 27a, 27b, 27c comprise:

- a pair of rails 39 parallel to each other, onto
which flanges 5 of pre-formed opening devices 4 slide;
and

- a pair of rails 40 parallel to each other and
opposite to rails 39, and onto which caps 7 slide.

Rails 39, 40 are parallel to each other and are
spaced along direction Y.

Chutes 26 and stretch 35, 36, 37 of chutes 27a, 27b,
27c further comprise a plurality of equi-spaced flanges
38 interposed orthogonally with respect to rails 39, 40.

FEach sequencing device 23 1is interposed between

stretch 37 of a resgpective lower chute 27a, 27b, 27c¢ and
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a respective element 29 and is adapted to selectively
stop the pre-formed opening devices 4 gathered in
respective lower chute 27a, 27b, 27c or to allow one pre-
formed opening device 4 after the other to fall under
gravity action into —respective element 29 to form
respective queue 24.

In the embodiment shown, each sequencing device 23
is movable parallel to direction Y between:

- a first position, in which it prevents pre-formed
opening devices 4 from falling; and

- a second position, in which it allows one pre-
formed opening device 4 to fall from respective lower
chute 27a, 27b, 27c inside respective element 29.

In particular, each sequencing device 23 1is shaped
as a roll having an axis parallel to direction Y.

Elements 29 extend parallel to direction 72 and are
spaced from each other along direction X.

Queues 24 are aligned parallel to direction 7Z and
are spaced from each other along direction X.

When forming queue 24, pre-formed opening devices 4
have respective flange 5 on the side of positioning
device 50 and respective cap 7 on the opposite side,
proceeding along direction Y, in particular on the side
of respective expulsing device 30.

Each element 29 defines a passage 45, which extends
parallel to direction Z.

Pre-formed opening devices 4 enter passage 45 of
each element 29 with a movement parallel to direction 7,
form gqueue 24, and exits passage 45 parallel to direction
Y and on one the side of web 3 and stations 15.

Passage 45 of each element 29 substantially
comprises (Figures 2 to 9):

- an inlet 46, which is open parallel to direction 72
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and converge with reference to the advancing direction of
pre-formed opening devices 4;

- a main portion 47; and

- an outlet 48, which is closed on the opposite side
of inlet 46 with respect to direction Z and is open on
the side of positioning device 50 with respect to
direction Y.

Outlet 48 of each passage 45 1is aligned with
respective expulsing device 30 and with axis A of the
lowermost pre-formed opening device 4.

Each element 29 comprises:

- a plate 43, onto which cap 7 slides; and

- a pair of arms 44, which extend parallel to one
another and substantially parallel to direction 7.

Plate 43 and arms 44 are opposite to each other
along direction Y. Arms 44 are opposite to each other
along direction X.

Expulsing devices 30 are arranged on the opposite
side of positioning devices 50 with respect to respective
passages 45 of elements 29.

FEach expulsing device 30 comprises (Figures 3 to 9):

- a housing 33 fixed to frame of unit 1; and

- a stem 34 coming out from housing, movable along
direction Y with respect to housing 33 and passing
through plate 43 substantially 1in correspondence of
outlet 48.

Stem 34 can reciprocate along direction Y between:

- a rest retracted position (Figures 3, 5, 6, 7, 8,
9), 1in which it is arranged on the opposite side of
positioning device 50 with respect to passage 45; and

- an operative extended position (Figure 4), in
which it cooperates with the cap 7 of lowermost pre-

formed opening device 4 of queue 24 and expels it away
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from outlet 48 of passage 45 on the side of positioning
device 50.

Sledge 28 (Figures 1 and 15) is interposed between
chute 26 and chutes 273, 27b, 27c and selectively
connects chute 26 with one of chutes 27a, 27b, 27c.

Sledge 28 comprises (Figure 15) a plate lying in a
plane, vertical in use, and movable parallel to direction
X.

Sledge 28 also comprises a plurality of channels
4la, 41b, 41c which extends orthogonal to direction X and
comprise, each, a top end 42 and a bottom end 49.

Sledge 28 1is moved, by a pneumatic system in the
embodiment shown, 1in three different positions along
direction X.

Feeding device 25 also comprises a not-shown sensor
for detecting the position of sledge 28 along direction
X.

In particular, for each position of sledge 28, end
42 of channel 4l1la (41b, 41c) is in connection with chute
26 and end 49 of same channel 4la (41b, 41c) 1is in
connection with chute 27a (27b, 27c).

In the embodiment shown, channel 41b is
substantially vertical and channels 4la, 41c diverge from
channel 41b, proceeding from respective ends 42 towards
corresponding ends 49.

In the following of the present description, only
one application station 15 and one positioning device 50
will be described, being all the application stations 15
and positioning devices 50 identical to each other.

Positioning device 50 comprises (Figures 3 to 9):

- a housing 51, which is hinged to a frame of unit 1
about an axis F parallel to direction X; and

- a piston 52, which can slide relative to housing
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51 along an axis E.

Axes E, F are, in the embodiment shown, orthogonal
to one another.

Piston 52 of each positioning device 50 comprises a
suction end 54, which is arranged outside piston 52.

End 54 is, in the embodiment shown, cup-shaped and
is adapted to grip, by wvacuum action, lowermost pre-
formed opening device 4 of respective queues 24 at
respective outlet 48.

In greater detail, housing 51 can reciprocate with
respect to frame between:

- a withdraw position (shown in Figure 3, 4 and 7 to
9) in which axis E extends parallel to direction Y; and

- a positioning position (shown in Figures 5 and 6),
in which axis E extends parallel to direction Z and 1is
arranged over side 3a of web 3.

In the embodiment shown, housing 51 and axis E of
piston 52 are vertical in the positioning position and
horizontal in the withdraw position.

Piston 52 may move relative to housing 51 parallel
to axis E thereof between:

- a retracted position (shown in Figures 4 and 5),
in which end 54 is at a minimum distance from housing 51;

- a fully extended position (shown in Figure 6), in
which end 54 is at a maximum distance from housing 51;
and

- a partially extended position (shown in Figure 3,
7, 8, 9), in which end 54 is at an intermediate distance
between the minimum distance and the maximum distance.

In particular, when housing 51 is in the withdraw
position, piston 52 is moved from:

- the partially extended position (Figure 3), in

which end 54 contacts and sucks flange 5 of lowermost
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pre-formed opening device 4 of respective queue 24 and
exerts a suction action thereon; to

- the retracted position (Figure 4), in which end 54
has withdrawn lowermost pre-formed opening device 4 from
respective queue 24 of respective element 29 and keeps it
at a certain distance from outlet 48.

At this stage, housing 51 is rotated of 90 degrees
up to reach the positioning position (Figure 5) and the
piston 52 is moved from:

- the retracted position, in which end 54 and
relative pre-formed opening device 4 are arranged at a
given distance along direction Z from web 3; to

- the fully extended position (Figure 6), in which
pre-formed opening device 4 1is inserted on respective
hole 2 of web 3.

The movement of housing 51 between the withdraw
position and the positioning position, and the movement
of piston 52 between the retracted position, the
partially extended position and the fully extended
position is synchronized with the movement of web 3 along
path P and with the movement of expulsing device 30
between the respective rest position and operative
position.

In particular, when web 3 advances and housing 51 is
in the withdraw position and piston 52 1is 1in the
partially extended position (Figure 4), expulsing device
30 moves from the rest position to the operative
position, so as to ease end 54 to suck lowermost pre-
formed opening device 4.

Furthermore, when web 3 is stopped, housing 51 is in
the positioning position, piston 52 is in the retracted
position (Figure 5).

Then, with web 3 stopped, piston 52 moved in the
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fully extended position and inserts pre-formed opening
device 4 in hole 2 (Figure 6).

Once pre-formed opening device 4 is inserted in hole
2, @piston 52 moves back in the partially extended
position and housing 51 moves back in the withdraw
position, as shown in Figure 7.

Unit 1 comprises:

- an actuator 55 for <causing the reciprocating
movement of housing 51; and

- an actuator 56 for causing the sliding of piston
52 with respect to housing 51.

In the embodiment shown, actuator 56 is
pneumatically operated.

Application station 15 comprises (Figure 2):

- a frame 80;

- a sonotrode 81 arranged on side 3b of web 3; and

- an anvil 82 arranged on side 3a of web 3.

Sonotrode 81 <can reciprocate along an axis B
parallel to direction 7 between:

- a rest position (shown in Figures 3, 4, 5, 9), in
which it is spaced apart from side 3b of web 3; and

- an operative position (shown in Figure 8), in
which it seals pre-formed opening device 4 - which
engages hole 2 - to web 3.

Anvil 82 can reciprocate along direction Y between:

- a rest position (shown in Figures 3 to 6), in
which it 1leaves free a passage 79 for piston 52 of
positioning device 50, when piston 52 moves from the
partially extended position to the fully extended
position; and

- an operative position (shown in Figures 1, 2, and
7 to 9), in which obstructs passage 79 and exerts a

counter-pressure on flange 5 of pre-formed opening device
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4 inserted inside hole 2, during the sealing of pre-
formed opening device 4 to web 3.

In particular, sonotrode 81 and anvil 82 are
arranged at the same time 1in the respective operative
position, during the sealing of pre-formed opening device
4 to web 3.

In the embodiment shown, anvil 82 is shaped as a
plate.

In particular, anvil 82 comprises (Figure 2):

- a pair of sides 72a, 72b, which extend along
direction X and are spaced from one another along
direction Y;

- a pair of sides 73a, 73b, which extend along
direction Y and are spaced from one another along
direction X;

- a top surface and a bottom surface 74, which are
opposite to each other along direction 7.

Side 73a 1s arranged downstream of side 73b,
proceeding according the advancing direction of web 3
along path P.

Frame 80 substantially comprises:

- a pair of walls 83 which extend parallel to
direction Z2 and orthogonally to direction X; and

- a pair of upper and lower crossbars 76, 77 which
extend orthogonal to direction Z, and are contained
between walls 83.

Upper crossbar 76 comprises a pair of rod 70a, 70b
parallel to direction X and a pair of rods 7la, 71b
parallel to direction Y.

Rod 70b is arranged upstream of rod 70a, with
reference to the advancing sense of web 3 along path P.

Side 72a is arranged on the side of rod 7la and side

72b is arranged on the side of rod 71b.
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Passage 79 is defined along direction X by rods 70a,
70b and along direction Y by side 72a of anvil 82 and rod
71la.

When anvil 82 is in the operative position, side 72a
contacts rod 7la and surface 74 contacts flange 5 of pre-
formed opening device 4 inserted in hole 2.

Accordingly, anvil 82, when in the operative
position, obstructs passage 79.

When anvil 82 1is in the rest position, side 72b
contacts rod 71b and side 72a is spaced from rod 7la
along direction Y.

Accordingly, anvil 82 leaves free ©passage 79,
through which piston 52 of positioning device 50 can
pass, when moving from the retracted position to the
fully extended position.

Furthermore, surface 74 of anvil 82, when 1in the
rest position, is spaced apart from web 3 along direction
Z.

Crossbar 77 defines an opening 75 parallel to
direction Z and aligned, with respect to direction 2,
with hole 2 of web 3 arrested and with passage 79.

Sonotrode 81 comprises (Figures 10 and 11):

- a body 84;

- a head 86 opposite to body 84 with respect to
direction Z and extending about an axis B parallel to
direction Z; and

- a connection 87 interposed between head 86 and
body 84 and which engages opening 75 of lower crossbar
76.

With reference to Figures 10 and 11, head 86
defines, on the opposite side of body 84 and towards side
3b of web 3, a sealing surface 89 and an opening 88.

Furthermore, head 86 defines a cavity 90, which is
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axially bounded towards side 3b by surface 89.

Cavity 90 extends about axis B, which coincides with
axis A when pre-formed opening device 4 is inserted in
cavity 90.

Head 86 is connected, according to a known solution,
to a drive unit (not shown).

Drive unit 1is formed by a stack of alternate
piezoelectric ceramic plates and conductive metal sheets
and is coupled to an alternate current generator. In this
way, the ©piezoelectric ceramic plates convert the
electric power supplied by the alternate current
generator 1into a mechanical strain, which causes the
oscillation of head 86 and, therefore, the sealing of
flange 5 to web 3.

Cavity 90 receives pre-formed opening device 4, when
the latter is inserted in hole 2 by positioning device
50.

In particular, cavity 90 is bounded by a wall 92
annularly with respect to axis B and by opening 88
axially with respect to axis B.

Head 86 further comprises a ring 91 which is fitted
to wall 92 and protrudes inside cavity 90.

Ring 91 is radially bounded, on the side of axis B,
by a wall 95 which tapers, proceeding from opening 88
towards the opposite side of side 3b of web 3, when ring
91 is not deformed.

In particular, wall 92 converges towards axis B,
proceeding from opening 88 towards the opposite side of
side 3b of web 3.

Ring 91 cooperates with cap 7 of pre-formed opening
device 4 and is adapted to center pre-formed opening
device 4 with respect to head 86.

When ring 91 is deformed (see Figures 10 and 11),
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wall 95 defines, proceeding from opening 88 towards the
opposite side of side 3b of web 3:

- a portion 93 angled for a first angle with respect
to axis B; and

- a portion 94 angled for a second smaller than
first angle with respect to axis B.

Surface 89 comprises (Figures 12 and 13) an annular
protrusion 96, which extends on the opposite axial side
of cavity 90 and is adapted to exert a pressure on side
3b of web 3 in the region surrounding hole 2.

In greater detail, protrusion 96 is bounded by two
sharply joined walls 97, 98, which extend on the side of
opening 88 and on the opposite side of opening 88
respectively.

Ring 91 1is, in the embodiment shown, made of
elastomeric material, preferably a thermosetting
material.

Still more preferably, ring 91 is made of cellular
polyurethane elastomer commercially known as cellasto.

In this way, ring 91 is effective to center pre-
formed axis A of pre-formed opening device 4 with respect
to axis B of opening 88 of sonotrode 81, without
transferring the ultrasonic vibration to cap 7.

Station 15 further comprises:

- a motor 102, which 1is adapted to cause the
movement of anvil 82 along direction Y between the rest
position and the operative position; and

- a piston 103, which extends parallel to direction
Y, has opposite axial ends connected to motor 102 and
anvil 82 and reciprocate along direction Y wupon the
activation of motor 102.

Piston 103 passes through rod 71b of crossbar 76.

Anvil 82 slides onto rods 70a, 70b.
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The movement of web 3, positioning device 50,
sonotrode 81 and anvil 82 is synchronized.

In particular, when web 3 advances, sonotrode 81 and
anvil 82 are both arranged in the respective rest
positions (Figures 3 to 6).

Accordingly, when positioning device 50 is arranged
in the positioning position, piston 52 moves from the
retracted position to the fully extended position and
pass through passage 79.

At this point, web 3 stops and piston 52 can thus
insert opening device 4 inside hole 2 of web 3.

After piston 52 has inserted pre-formed opening
device 4 inside hole 2 and has come back to the partially
extended position, sonotrode 81 and anvil 82 move from
the respective rest position to the respective operative
position.

When sonotrode 81 1is arranged in the operative
position (Figures 8, 10 and 11), surface 89 abuts against
side 3b of web 3 and cap 7 is housed inside cavity 90.

When sonotrode 81 moves from the rest position to
the operative position, it slightly thrust pre-formed
opening device 4 and web 3 towards anvil 82. During this
step, pre-formed opening device 4 remains outside cavity
90, as shown in Figures 7.

When both sonotrode 81 and anvil 82 are in the
operative positions, head 86 is activated and pre-formed
opening device 4 is sealed to web 3.

After the pre-formed opening device 4 has been
sealed to web 3, the latter advances again.

Alternatively, stations 15 could comprise, instead
of respective sonotrodes 81 and anvil 82, respective
induction heating device.

In use, motor 10 stepwise advances and arrests web 3
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with holes 2 along path P and parallel to direction X.

The operation of unit 1 is hereinafter described
with reference to only one pre-formed opening device 4,
to the corresponding only one element 29, only one
positioning device 50, and only one station 15.

In greater detail, elevator 21 sucks pre-formed
opening device 4 from bin 20 and transfers opening device
to hopper 22.

Pre-formed opening device 4 then moves, under
gravity action along chute 26 and depending on the
position of sledge 28 along direction X, on one chute
27a, 27b, 27c.

Pre-formed opening device 4 is arrested by
sequencing device 23 inside stretch 37 of relative chute
27a, 27b, 27c and subsequently allowed to fall, under
gravity action, inside element 29 to form queue 24.

In particular, when pre-formed opening device 4
falls inside passage 45, axis A is parallel to direction
Y.

When pre-formed opening device 4 is the lowermost of
queue 24, it is arranged at outlet 48 of passage 45

Flange 5 of the lowermost opening device 4 of queue
24 faces positioning device 50 and is on the opposite
side of expulsing device 30, proceeding along direction
Y.

Cap 7 of the lowermost opening device 4 of queue 24
faces stem 34 of expulsing device 30 and is on the
opposite side of positioning device 50, proceeding along
direction Y.

The operation of unit 1 is hereinafter described,
starting from a condition (shown in Figure 3), in which
stem 34 of expulsing device 30 is in the rest position,

housing 51 is in the withdraw position (i.e. horizontal)
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and piston 52 is in the partially extended position.

Furthermore, 1in this condition, sonotrode 81 and
anvil 82 are in respective rest positions, in which they
are gspaced apart from respective sides 3a, 3b of web 3
and in which anvil 82 leaves free passage 79.

In particular, motor 10 advances web 3 along path P.

End 54 contacts flange 5 of pre-formed opening
device 4 and exerts a suction action on flange 5.

At this stage, as shown in Figure 4, stem 34 of
expulsing device 30 moves from the operative extended
position and piston 52 moves in the retraced position, in
which end 54 and sucked pre-formed opening device 4 are
spaced apart from outlet 48 along direction Y.

In this way, expulsing device 30 eases end 54 of
positioning device 50 to withdraw pre-formed opening
device 4.

Housing 51 of positioning device 50 is rotated about
axis F from the withdraw position to the positioning
position, in which housing 51 and piston 52 are aligned
with passage 79 and sonotrode 81 (Figure 5). Piston 52
remains in the partially extended position and end 54
grips, by wvacuum action, flange 5 of pre-formed opening
device 4.

Motor 10 then stops web 3 in such a position that
hole 2 is aligned parallel to direction Z with axis B of
sonotrode 81, axis F of piston 52 and axis A of pre-
formed opening device 4 gripped by end 54 of piston 52.

At this stage (Figure 6), actuator 56 causes the
movement of piston 52 along axis E parallel to direction
2, from the retracted position to the fully extended
position.

As a result, piston 52 together with pre-formed

opening device 4 passes through passage 79 and inserts
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pre-formed opening device 4 into hole 2.

Afterwards, as shown in Figure 7, piston 52 returns
back in the partially extended position and housing 51
rotates about axis F up to when it comes back in the
withdraw position. Accordingly, positioning device 50 1is
again parallel to direction Y and end 54 1is now in
contact with flange 5 of a new lowermost pre-formed
opening device 4 of queue 24.

Furthermore, motor 102 causes the movement of anvil
82 along direction Y from the rest position to the
operative position.

In the operative position, anvil 82 obstructs
passage 79 and cooperates with flange 5 of opening
device.

At the same time, sonotrode 81 is moving from the
rest position to the operative position.

As a result of the movement of sonotrode 81, sealing
surface 89 contacts cap 7 of pre-formed opening device 4.

The further movement of sonotrode 81 towards the
operative position upwardly thrusts pre-formed opening
device 4 and web 3 towards anvil 82 and parallel to
direction Z.

As a result, neck 6 and cap 7 of pre-formed opening
device 4 enters cavity 90, cap 7 cooperates with wall 92
of ring 91 and sealing surface 89 contacts side 3b of web
3.

Still more precisely, cap 7 deforms wall 92 of ring
91, so as to create portion 93, 94 (Figures 13 and 14)
differently angled with respect to axis B of head 86 of
sonotrode 81.

In this way, ring 91 effectively centers axis A of
pre-formed opening device 4 with axis B of head 86.

At this stage, sonotrode 81 is activated and head 86
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oscillates, so as to seal pre-formed opening device 4 to
web 3 at hole 2.

Once the sealing has been completed, sonotrode 81
and anvil 82 comes back in respective rest position, as
shown in Figure 9.

Motor 10 advances again web 3, 8o as to arrange a
new hole 2 under station 15 and the cycle of unit 1 is
repeated as of the configuration of Figure 2.

The advantages of unit 1 and of the method according
to the present invention will be clear from the foregoing
description.

In particular, stations 15 seals pre-formed opening
devices 4 to web 3 at respective holes 2.

In this way, stations 15 do not form pre-formed
opening devices 4 when they seals them on web 3,
differently from the known solution described in the
introductory part of the present invention.

As a result, the amount of time required to seal
pre-formed opening devices 4 to web 3 no longer depends
on the amount of time required for forming pre-formed
opening devices 4, e.g. for solidifying the moulding
material in case of injection mould pre-formed opening
device 4.

Accordingly, the rate of application of pre-formed
opening devices 4 to web 3 is increased with respect to
the known solution.

Protrusions 96 of sonotrodes 81 are effective in
pressing melted polyethylene of pre-formed opening
devices 4 into holes 2 of web 3. According, the melted
polyethylene covers the paper material of web 3 that has
been exposed, as a result of the formation of holes 2.

In this way, the paper material of holes 2 1is

protected by the melted polyethylene, when web 3 is
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advanced inside the bath of hydrogen peroxide solution
with water at more than 80 centigrade degrees, the risk
that water soaks the paper material i1is dramatically
reduced.

Furthermore, ring 91 made in elastomeric material is
efficient in centering pre-formed opening devices 4
inside cavities 90 of resgspective sonotrodes 81, without
transferring the ultrasonic vibration to caps 7 and,
therefore, without affecting the sealing of pre-formed
opening devices 4 to web 3.

Ring 91 is conical and tapers on the opposite side
of web 3.

In this way, the contact area between rings 91 and
relative caps 7 is particularly small.

Finally, positioning device 50 1is wused for both
withdrawing pre-formed opening devices 4 from outlet 48
of element 29 and for inserting pre-formed opening
devices 4 inside respective holes 2 of web 3.

Clearly, changes may be made to unit 1 and to the
method without, however, departing from the protective
scope defined in the accompanying Claims.

In particular, stations 15 could comprise, instead
of respective sonotrodes 81 and anvil 82, respective
induction heating device.

Furthermore, sonotrode 80 could be used for sealing
an opening device to an open package before the package

is closed by a further sealing.
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CLAIMS

1.- A unit (1) for applying at least one pre-formed
opening device (4) onto a hole (2) of a web (3) of a
packaging material, characterized by comprising:

- advancing means (10) for advancing said web (3)
along a path (P); and

- at least one application station (15), which is
fed, in use, with said pre-formed opening device (4) and
seals, in use, said pre-formed opening device (4) on said
hole (2) of said web (3).

2.- The unit of claim 1, characterized in that said
application station (15) comprises:

- a sonotrode (81l) which can be activated to cause
the sealing of said pre-formed opening device (4) to said
web (3) of packaging material; and

- an anvil (82), which is adapted to co-operate with
said pre-formed opening device (4), on the opposite side
of said sonotrode (81) with respect to said web (3),
during the sealing of said pre-formed opening device (4)
to said web (3).

3. — The unit of claim 2, characterized in that said
sonotrode (81l) is movable along a first direction (Z)
between:

- a first rest position, in which it is spaced apart
from said web (3); and

- a first operative position, in which it cooperates
with a first side (3b) of said web (3) at said hole (2),
and in which it is activated to cause the sealing of said
pre-formed opening device (4);

said anvil (82) being movable along a second
direction (Y) transversal to said first direction (Z)

between:
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- a second rest position, in which it 1is spaced
apart from said web (3); and

- a second operative position, in which it exerts a
counter-pressure against a second side (3a), opposite to
sald first side (3b), of said web (3) at said hole (2);

said sonotrode (81l) and said anvil (82) Dbeing
arranged, in use, at the same time, in respective said
second operative positions, so as to seal said pre-formed
opening device (4) to said web (3).

4,- The unit of claim 3, characterized in that said
first direction (Z) and second direction (Y) are
transversal to each other and to said path (P).

5.- The unit of claim 3 or 4, characterized in that
said anvil (82), when arranged in said second operative
position, cooperates, in use, with a flange (5) of said
pre-formed device (4); and in that said sonotrode (81)
comprises an end cavity (90) for receiving, in wuse, a
neck portion (6) of said pre-formed opening device (4)
when said sonotrode (81) is in respective said operative
position;

said neck portion (6) protruding from said flange
(5) and passing, in use, through said hole (2) of said
web (3);

said cavity (90) being open towards said web (3) and
being bound by an opening (88).

6.- The unit of claim 5, characterized in that said
sonotrode (81l) comprises a ring (91) of elastomeric
material, partially protruding in said cavity (90), and
adapted to cooperate with said neck portion (6) of said
pre-formed opening device (4), so as to center a first
axis (A) of said pre-formed opening device (4) with
respect to a second axis (B) of said cavity (90).

7.- The unit of claim 6, characterized in that said
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ring (91) comprises, on the side of said second axis (B),
a wall (92) which tapers on the opposite side of said
opening (88) and is adapted to contact said pre-formed
opening device (4).

8.- The unit of any one of <claims 5 to 7,
characterized in that said sonotrode (81) comprises a
sealing surface (89) adapted to cooperate with said web
(3) in order to seal said pre-formed opening device (4)
to said web (3);

said sealing surface (89) comprising, on the
opposite side of said cavity (90), an annular protrusion
(96) adapted to exert a pressure on gaid web (3) in an
area surrounding said hole (2), when said sonotrode (81)
is in said operative position.

9.- The wunit of any one of c¢laims 3 to 8,
characterized by comprising:

- a feeding device (25) comprising an outlet (48)
for feeding said opening device (4) to said application
station (15); and

- at least one positioning device (50), which is
movable between a withdraw position in which it withdraws
said pre-formed opening device (4) from said feeding
device (25) and a positioning position, in which it is
aligned with said hole (2).

10.- The unit of claim 9, characterized in that said
positioning device (50) comprises:

- a housing (51) which can rotate about a third axis
(F) parallel to said path (P); and

- a gripping device (52, 54) adapted to grip said
pre-formed opening device (4) and which is movable with
respect to said housing (51) along a fourth axis (E)
transversal to said third axis (F);

said housing (51) being arranged parallel to said
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second direction (Y), when said positioning device (50)
is in said withdraw position;

said housing (51) being arranged parallel to said
first direction (Z), when said positioning device (50) is
in said positioning position;

said gripping device (52, 54) being movable with
respect to said housing (51) and along said fourth axis
(E) between a partially extended position and a retracted
position when said positioning device (50) i1is in said
withdraw position, so as to withdraw said opening device
(4) from said outlet (48) of said feeding device (25);

said gripping device (52, 54) being movable with
respect to said housing (51) and along said second axis
(E) between said retracted position and a fully extended
position when said positioning device (50) i1is in said
positioning position, so as to insert said opening device
(4) into said hole (2) of said web (3).

11.- The unit of claim 10, characterized in that
said anvil (82) and a stationary part (80) of said unit
(1) define a passage (79) for said gripping device (52,
54) of said positioning device (50), when the latter is,
in use, 1in said positioning position and said anvil (82)
is, in use, in said rest position;

said anvil (82) closing said passage (79), when set,
in use, in said operative position;

said anvil (82) and said positioning device (50)
being synchronized in such a way that when said anvil
(82) 1s in said rest position, said positioning device
(51) is, in wuse, 1in said positioning position and said
gripping device (52, 54) is moved, in use, from said
retracted position to said fully extended position, so as
to pass through said passage (79) and insert said opening

device (4) inside said hole (2).
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12.- The unit of claim 10 or 11, characterized in
that said feeding device (25) comprises an expulsing
device (30), which is arranged on the opposite side of
said outlet (48) and is adapted, in use, to thrust said
pre-formed opening device (4) towards said positioning
device (50);

said expulsing device (30) and said positioning
device (50) being synchronized in such a way that when
expulsing device (50) thrusts, in use, said pre-formed
opening device (4), said positioning device (50) is in
said withdrawing position and said gripping device (52,
54) moves, 1in use, from said partially extended position
to said retracted position.

13.- The wunit of any one of foregoing c¢laims,
characterized in that said advancing means (10) are
controlled to stepwise advance, in use, said web (3)
along said path (P);

said advancing means (10) being adapted to stop said
web (3) when said application station (15) applies said
pre-formed opening device (4) and to advance said web (3)
before and after the application of said pre-formed
opening device (4).

14.- The unit of claim 1, characterized in that said
application station (15) comprises induction heating
means.

15.- A method for applying at least one pre-formed
opening device (4) onto a hole (2) of a web (3) of a
packaging material, characterized by comprising the steps
of:

i) advancing said web (3) along a path (P); and

ii) sealing said pre-formed opening device (4) on
said web (3) at said hole (2).

16.- The method of claim 15, characterized in that
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said step 1ii) comprises the step iii) of ultrasonically
sealing said pre-formed opening device (4) on said web
(3) 7

said step ii) comprising the steps of:

iv) moving a sonotrode (81) along a first direction
(2), and between a first rest position in which it is
spaced apart from said web (3) and a first operative
position in which it cooperates with a first side (3a) of
said web (3) and is activated to seal said pre-formed
opening device (4) to said web (3); and

v) moving an anvil (82) along a second direction (Y)
transversal to said first direction (Z), and between a
second rest position in which it 1is spaced apart from
said web (3) and a second operative position in which it
exerts a counter-pressure against a second side (3b),
opposite to said first side (3a), of said web (3) at said
hole (3).

17.- The method of claim 16, characterized in that
said sonotrode (81l) and said anvil (82) reach at the same
time said first operative position and said second
operative position.

18.- The method of claim 16 or 17, characterized by
comprising the steps of:

vi) feeding said pre-formed opening device (4) to an
outlet (48) of a feeding device (25);

vii) withdrawing said pre-formed opening device (4)
from said outlet (48); and

viii) positioning said pre-formed opening device (4)
inside said hole (2) of said web (3), when said sonotrode
(81) and said anvil (82) are 1in respective said first
rest position and second position;

said step vii) and wviii) being carried out by the

same positioning device (50).
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