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(57) Abstract: The invention relates to an induction sealing system
for heat sealing packaging material for producing sealed packages of
pourable food prod- ucts, said sealing system comprising: a sealing jaw
(15) comprising at least 5 one inductor device (20, 21) which interact with
said packaging material by means of at least one active surtace (25, 26); at
least one flux-concentrating insert (30); a supporting body (24) compris-
ing heat-conducting material and housing said inductor device (20, 21)
and said flux-concentrating insert (30); and an interactive surface (31) for
pressing against said package material;10 and a counter-jaw (16) com-
prising at least one pressure pad (52) made of elastomeric material, said
pressure pad (52) being arranged to present a counter pressure to the seal-
ing jaw (15), wherein said pressure pad (52) has an arched convex contact
area (53) with height in the direction towards the sealing jaw (15).
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IMPROVED INDUCTION SEALING SYSTEM

TECHNICAL FIELD

The present invention relates to an induction sealing system for heat
sealing packaging material for producing sealed packages of pourable food
products. More particular, the invention relates to an induction sealing sys-
tem according to the introductory parts of claim 1.

BACKGROUND OF THE INVENTION

Many pourable food products, such as fruit juice, UHT milk, wine,
tomato sauce, etc., are sold in packages made of sterilized packaging ma-
terial.

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 lami-
nated strip packaging material.

The packaging material has a multilayer structure substantially com-
prising 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 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- and light-
barrier material, e.g. aluminium foil or ethyl vinyl alcohol (EVOH) film, which
is superimposed on a layer of heat-seal plastic material, and is in turn cov-
ered with another layer of heat-seal plastic material forming the inner face
of the package eventually contacting the food product.

As is known, packages of this sort are produced on fully automatic



WO 2017/191038 PCT/EP2017/060146

10

15

20

25

packaging units, on which a continuous tube is formed from the web-fed
packaging material; the web of packaging material is sterilized on the pack-
aging unit, 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 is maintained in a closed, sterile en-
vironment, and is folded and sealed longitudinally to form a vertical tube.

The tube is fed continuously in a first vertical direction, is filled with
the sterilized or sterile-processed food product, and is gripped at equally
spaced cross sections by two pairs of jaws. More specifically, the two pairs
of jaws act cyclically and successively on the tube, and heat seal the pack-
aging material of the tube to form a continuous strip of pillow packs con-
nected to one another by respective transverse sealing bands, i.e. extend-
ing in a second direction perpendicular to said first direction.

The pillow packs are separated by cutting the relative transverse
sealing bands, and are then fed to a final folding station where they are
folded mechanically into the finished parallelepiped shape.

The tube portion gripped between each pair of jaws is heat sealed by
heating means fitted to one of the jaws, known as the sealing jaw, and
which locally melt the two layers of heat-seal plastic material gripped be-
tween the jaws.

More specifically, packaging material in which the layer of barrier ma-
terial comprises a sheet of electrically conductive material, e.g. aluminium,
is normally heat sealed by a so-called induction heat-sealing process, in
which, when the tube is gripped by the two jaws, loss current is induced in,
and locally heats, the aluminium sheet, thus melting the heat-seal plastic
material locally.

More specifically, in induction heat sealing, the heating means sub-
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stantially comprise an inductor powered by a high-frequency current gener-
ator and substantially comprising one or more inductor bars made of electri-
cally conductive material, extending parallel to the second direction, and
which interact with the tube material to induce a loss current in it and heat it
to the necessary sealing temperature.

The other jaw, known as the counter-jaw, on the other hand, is fitted
with pressure pads made of elastomeric material, and which cooperate with
the inductor bars to heat seal the tube along a relative transverse sealing
band.

Sealing jaw sealing devices comprising inductors of the above type
are known, e.g. from the patent documents EP 1270182 and
EP 2 008 795.

More specifically, known sealing devices may comprise a plastic
supporting body connected integrally to the sealing jaw and defining two
front seats for housing respective inductor bars; and an insert made of
magnetic flux-concentrating material - in particular, a composite material
comprising ferrite - and housed inside the supporting body, close to the in-
ductor bars.

More specifically, the plastic supporting body cooperates with the in-
sert, and defines a peripheral portion of the sealing device surrounding the
inductor bars and the insert of magnetic flux-concentrating material.

Further, the plastic supporting body and the insert may be replaced
by a moulded flux-concentrating insert made of a polymer mixed with mag-
netic particles as e.g. ferrite. The moulded insert will then present the seats
for the counter jaw.

Known sealing jaws normally have a ridge formed by part of the in-
ductor bars to create an extended pressure to the packing material along a

line of the sealing.
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The applicant has observed that the ridge made of the inductor bar
that is usually made of cupper will corrode and reduce the lifetime of the
sealing jaw.

A further problem with transversal inductors is that sealing quality re-
quirements on the packages are not always met due to occasional integrity
issues when particles from the product that is filled into the package are
trapped in the sealing area. Particles trapped in the sealing may damage
the seal and puncture the package.

Finally, known transversal inductors have a high cost due to a com-
plex manufacturing and the use of expensive materials.

There is thus a need for a transversal inductor which has an im-
proved design, increased mechanical strength and increased lifetime, while

maintaining or improving functionalities of the transversal inductor.

SUMMARY OF THE INVENTION

It is an object of the present invention to improve the current state of
the art, to solve problems of the prior art, and to provide an improved induc-
tion sealing system for heat sealing packaging material for producing sealed
packages of pourable food products that is simpler, cheaper, and more ro-
bust.

These and other objects are achieved by an induction sealing system
for heat sealing packaging material for producing sealed packages of pour-
able food products, said sealing system comprising: a sealing jaw compris-
ing at least one inductor device which interact with said packaging mate-
rial by means of at least one active surface; at least one flux-concentrating
insert; a supporting body comprising heat-conducting material and housing
said inductor device and said flux-concentrating insert; and an interactive
surface for pressing against said package material; and a counter-jaw com-

prising at least one pressure pad made of elastomeric material, said pres-
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sure pad being arranged to present a counter pressure to the induction jaw,
wherein said pressure pad has an arched convex contact area with height
in the direction towards the sealing jaw.

By having a pressure pad or pressure pads that have an arched con-
vex surface and since the pressure pad is made of elastomeric material, the
contact between the sealing jaw and the counter-jaw will be gradual from
the first contact of the highest point of the arched convex surface of the
pressure pad with the sealing jaw until all of the arched convex contact area
is in contact with the sealing jaw. In that way food already filled into the
package material will be gradually pressed out to the sides of the pressure
pad when the sealing jaw is pressed against the counter-jaw before the ac-
tual induction sealing of the package by induction heating. Problems with
seeds or other particle getting caught in the sealing will be overcome as the
particles will be gradually pressed out from the contact surfaces between
the jaws avoiding being caught in the sealing.

The interactive surface of the sealing jaw is either the top of a plastic
part that is moulded on top of the induction device to keep it and the flux
concentrating insert in place, or it may be the top surface of the flux concen-
trating insert in case the flux concentrating insert is moulded. A moulded
flux concentrating insert may e.g. be made by a polymer mixed with ferrite
particles or other magnetic particles.

According to a further aspect of the present invention the jaws of the
induction sealing system are oblong having a length and a width so that
said induction device, said interactive surface and said active surface ex-
tend along the length of the inductor device; and said pressure pad of the
counter-jaw extend along the length of the counter-jaw; wherein the width of
the pressure pad is equal to or larger than the combined width of said active
surface and said interactive surface.

The direction of the length is the same direction as the transversal di-
rection of a transversal sealing system and the same direction as the band
sealing direction on the band sealing being the end product of an induction
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sealing made by the induction sealing system.

By having a width of the pressure pad that is as wide or wider than
the width of the sealing jaw contact surfaces (the active surface and the in-
teractive surface), the width of the induction sealing area is maximized and
the magnetic field of the induction device is maximally utilized. After the
package has been completely sealed it is in most cases folded at a later
stage in the process of making the product package. The sealing is then
usually folded towards a side of the package at the inner end of the sealing
band. Traditionally it has been assumed that the band sealing is as wide as
the sealing jaw, although the sealing is only as wide as the width of the
pressure pad on the counter-jaw. Particles were therefore previously
trapped close to the sealing and in the folding line creating problems with
punctured packages. By having a wider sealing extending all the way to
said folding line, particles will not be able to be trapped near the sealing in
the folding process.

According to a still further aspect of the present invention the at least
one pressure pad of the counter-jaw has a width that is equal to or larger
than the combined width of said active surface and said interactive surface
when the pressure pad is compressed during use. The pressure pad may
thus have a slightly smaller width than the corresponding combined width of
said active surface and said interactive surface since the elastic material of
the pressure pad will expand in width when the jaws are pressed towards
each other so that width of the pressure pads is as wide as the combined
width of the active surface and the interactive surface at the time of the in-
duction heat sealing process.

According to a still further aspect of the present invention the inductor
device has a ridge extending in the direction of the length of the sealing jaw,
said ridge being aligned to meet the highest portion of the arched convex
surface of a pressure pad. The ridge of the sealing jaw is intended to form a
line where the pressure is increased locally. To be able to squeeze out any
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particles and food from the sealing area between the jaws, it is important
that the ridge is placed so that the ridge and the highest point of the pres-
sure pad meet the package material at the same point but on opposite sides

of the package material.

According to a still further aspect of the present invention the inductor
device has a ridge extending in the direction of the length of the inductor
device, wherein said ridge being arranged in the center of said width, and
the highest portion of said arched convex surface of a pressure pad is ar-
ranged in the center of the width of the pressure pad so as to meet said

ridge first during use.

According to a still further aspect of the present invention the induc-
tion sealing system has a ridge that is made by a protruding part of said ac-
tive surface of said inductor device. The active part of the inductor device is
the conductor for the induction current, and is therefore preferably made of
cupper. Cupper has a tendency to corrode, which in combination with the
intense pressure changes during operation of the induction sealing system
will reduce the lifetime of the sealing jaw. The ridge may, however, also be
made by a protruding part of said interactive surface of said sealing jaw.
Since the interactive surface is either pure plastic or a plastic material with
particles in it, the material will not corrode. By placing the ridge in the inter-
active surface, corrosion of the ridge may be avoided and the lifetime of the

sealing jaw is prolonged.

According to a still further aspect of the present invention the induc-
tion sealing system comprises a sealing jaw comprising two inductor devic-
es in between which a cutting groove is arranged; and wherein said coun-
ter-jaw comprises two pressure pads in between which a knife is arranged.
The induction sealing system will then simultaneously make two parallel
transversal sealing bands which are separated from each other by the knife
being moved from the counter jaw into the cutting groove of the sealing jaw.
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DESCRIPTION OF THE DRAWINGS
In the following the present invention will be described in greater de-
tail together with the accompanying drawings, in which

Figure 1 is cross sectional view of a package unit comprising two in-
duction sealing systems according to the prior art.

Figure 2 is cross sectional view of the induction sealing system ac-

cording to the present invention having a sealing jaw and a counter-jaw.

DETAILED DESCRIPTION

Number 1 in Figure 1 indicates as a whole a packaging unit for pro-
ducing aseptic sealed packages 2 of a pourable food product, such as pas-
teurized or UHT milk, fruit juice, wine, etc., from a tube 3 of packaging ma-

terial.

The packaging material has a multilayer structure (not shown), and
comprises a layer of fibrous material, normally paper, covered on both sides
with respective layers of heat-seal plastic material, e.g. polyethylene; and
the side of the packaging material eventually contacting the food product in
package 2 also has a layer of electrically conductive barrier material, e.g.
aluminium, in turn covered with one or more layers of heat-seal plastic ma-

terial.

Tube 3 is formed in known manner upstream from unit 1 by longitu-
dinally folding and sealing a web of heat-seal sheet material, is filled with
the sterilized or sterile-processed food product, and is fed by known devices

(not shown) along a vertical path in a direction A.
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Unit 1 comprises two forming assemblies 4, which move vertically
along respective rails (not shown) and interact cyclically and successively
with tube 3 to grip it at equally spaced cross sections and perform induction

heat-seal and cutting operations on tube 3.

Each forming assembly 4 substantially comprises a slide (not shown)
which runs along the respective rail; and two jaws 5, 6 (only shown as nec-
essary for a clear understanding of the present invention) hinged to the
slide about respective horizontal axes, and movable between a closed posi-

tion and a fully-open position.

In the example shown, jaws 5, 6 of each forming assembly 4 have
respective arms 7, 8, which interact with tube 3, extend parallel to a direc-
tion B perpendicular to direction A, and are located on opposite sides of

tube 3.

Each forming assembly 4 also comprises two facing forming shells 9,
10 hinged to respective jaws 5, 6 and movable between an open position,
into which they are pushed by elastic means (not shown), and a closed po-
sition, in which they mate to form a space defining the shape and volume of

package 2 to be formed in between.

Each forming assembly 4 also comprises an induction sealing jaw 15
and a counter-jaw 16 comprising a cutting knife 32 for respectively perform-
ing, on each cross section of tube 3 of packaging material gripped between
relative jaws 5, 6, an induction heat-seal operation and a cutting operation

along the centre line of the cross section.

The induction sealing system has two sets of jaw-pairs 5, 6 according
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to the prior art for sealing the tube to make separate pillows intended to be-
come separate packages when cut from each other and folded properly.
The induction sealing system has a transversal induction sealing jaw 15
having a supporting body 24 housing a flux-concentrating insert 30 which
flux-concentrating insert 30 houses inductor device 20, 21. The inductor de-
vice have active surfaces adapted to be pressed against a packing material
surface (not shown) to induce current and thereby heat in a metal layer of
the packing material during a sealing process. The inductor device 20, 21
and the flux-concentrating insert 30 are locked to the supporting body by a
moulded plastic member. The plastic member will also have an outer sur-
face that will be pressed against the packing material during a sealing oper-

ation.

The induction sealing system of the prior art also comprises a coun-
ter-jaw 15 comprising two pressure pads 31 made of heat-resistant elasto-
meric material, preferably nitrile rubber, and housed in respective front cavi-
ties of the same shape formed in jaw 5 of relative forming assembly 4 and
located symmetrically on opposite sides of the centre line A. Pressure pads
31 of each jaw 5 cooperate with active surfaces 25, 26 of inductors 20, 21
of relative jaw 6 to grip and heat seal tube 3 on opposite sides of the centre

line A.

With reference to Figure 1, counter-jaw 16 comprises a substantially
flat cutting member 32, which is housed in sliding manner inside a front seat
on jaw 5 of relative forming assembly 4, is movable towards the centre line
A, and is activated in known manner, not shown, by a hydraulic cylinder

built into jaw 5.

Cutting member 32 is normally maintained in a withdrawn rest posi-

tion, housed completely inside jaw 5, by known elastic means (not shown),
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and is moved by the relative hydraulic cylinder into a forward cutting posi-
tion, in which it projects frontwards from jaw 5, engages recess 33 in seal-
ing jaw 15 of relative jaw 6, and cuts along the centre line of the relative

cross section of tube 3.

Figure 2 is cross sectional view of the induction sealing system ac-
cording to the present invention having a sealing jaw 15 and a counter-jaw
16. The sealing jaw 15 has a supporting body 24 housing a flux-
concentrating insert 30, two inductor devices 20, 21 on each side of the cut-
ting groove 33. The parts are fastened by the plastic member 19 comprising
the interactive surface 55 surrounding the active surfaces 25, 26 of the in-
ductor devices 20, 21. A ridge 51 is present protruding from the plastic
member 19 on each side of the cutting groove along the centre line C of

each side of the sealing jaw 15.

The counter jaw 16 comprises a supporting body 56 housing two
pressure pads 52. The pressure pads have arced convex contact surfaces
53 where the greatest height of the convex shape, in the direction towards
the sealing jaw, of each of the pressure pads, is aligned with the centre line
C. The pressure pads 52 are thus to arranged to meet the ridges 51 on op-
posite sides of the package material (not shown in Fig. 2). The arced con-
vex contact surfaces 53 will be compressed the jaws 15, 16 are pressed to-
gether. The shape of the pressure pads 52 are made so that the pressure
pads 52 will present a uniform pressure to the sealing jaw 15 when the jaws
15, 16 are completely pressed together and the pressure pads 52 are com-
pressed. When compressed, the width (perpendicular to the centre line C)
of the pressure pads 52 will increase so that the entire contact area, 55, 25,

51, 26 of the sealing jaw 15 is exposed to the uniform pressure by the coun-
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ter-jaw 16. The pressure will naturally still be higher at centre line where the

ridges 51 will create a locally increased pressure.

It is to be understood that the ridge 51 protruding from the plastic
member 19 on each side of the cutting groove can be arranged over or be-
tween the active surface 25, 26 depending on the application. The pressure
pads having arced convex contact surfaces 53 where the greatest height of
the convex shape, in the direction towards the sealing jaw, of each of the
pressure pads, are arranged to meet the ridges 51 on opposite sides of the
package material (not shown in Fig. 2). The arced convex contact surfaces
53 are thus placed to align with the ridge 51.

It is understood that other variations in the present invention are con-
templated and in some instances, some features of the invention may be
employed without a corresponding use of other features. Accordingly, it is
appropriate that the appended claims be construed broadly in a manner
consistent with the scope of the invention.
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CLAIMS

An induction sealing system for heat sealing packaging material for
producing sealed packages of pourable food products, said sealing sys-
tem comprising:

- a sealing jaw (15) comprising

at least one inductor device (20, 21) which interact with said packag-
ing material by means of at least one active surface (25, 26);

an insert (30) made of magnetic flux-concentrating material,

a supporting body (24) comprising heat-conducting material and
housing said inductor device (20, 21) and said flux-concentrating insert
(30); and

an interactive surface (55) for pressing against said package materi-
al;
and
- a counter-jaw (16) comprising at least one pressure pad (52) made of
elastomeric material, said pressure pad (52) being arranged to present
a counter pressure to the sealing jaw (15),
wherein said pressure pad (52) has an arched convex contact area (53)
with height in the direction towards the sealing jaw (15).

The induction sealing system according to claim 1, wherein said jaws
(15, 16) are oblong having a length (x) and a width (y) so that said in-
ductor device (20, 21), said interactive surface (55) and said active sur-
face (25, 26) extend along the length of the inductor device (x); and
said pressure pad (52) of the counter-jaw (16) extend along the length
(x) of the counter-jaw (16);

wherein the width of the pressure pad (52) is equal to or larger than the
combined width of said active surface (25, 26) and said interactive sur-
face (55).

The induction sealing system according to claim 2, wherein said at least

one pressure pad (52) of the counter-jaw (16) has a width that is equal
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to or larger than the combined width of said active surface (25, 26) and
said interactive surface when the pressure pad (52) is compressed dur-

ing use.

The induction sealing system according to any one of the preceding
claims, wherein said inductor device has a ridge (51) extending in the
direction (x) of the length of the sealing jaw (15), said ridge (51) being
aligned to meet the highest portion of the arched convex surface (53) of

a pressure pad (52).

The induction sealing system according to any one of the preceding
claims, wherein said inductor device has a ridge (51) extending in the
direction (x) of the length of the inductor device, wherein said ridge be-
ing arranged in the center of said width and wherein the highest portion
of said arched convex surface of a pressure pad is arranged in the cen-
ter of the width of the pressure pad so as to meet said ridge first during

use.

The induction sealing system according to any one of claims 4-5,
wherein said ridge (51) is made by a protruding part of said active sur-
face (25, 26) of said inductor device (20, 21).

The induction sealing system according to any one of claims 4-5,
wherein said ridge (51) is made by a protruding part of said interactive
surface (55) of said sealing jaw (15).

The induction sealing system according to any one of the preceding
claims, wherein said sealing jaw (15) comprises two inductor devices
(20, 21) in between which a cutting groove (33) is arranged; and where-
in said counter-jaw (16) comprises two pressure pads (52) in between
which a knife is arranged.
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