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packaging material

(57)  There is described a unit (1, 1') for producing
sealed packages of a pourable food product from a tube
(2) of packaging material; the unit (1) has two forming
members (20) movable cyclically between a first position,
in which they cooperate with the tube (2) to control the
volume of the packages being formed, and a second po-
sition, in which they are detached from the tube (2); the
forming members (20) are pushed by elastic force to per-
form an operating stroke from one of the first and second
positions to the other of the first and second positions;
and the unit (1, 1’) has retaining means (25, 25’), which
cooperate with the forming members (20) during the op-
erating stroke to oppose the elastic force and reduce dy-
namic stress at the end of the operating stroke.
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Description

[0001] The present invention relates to a packaging
unit for producing sealed packages of pourable food
products from a tube of packaging material.

[0002] Many pourable food products, such as fruit
juice, pasteurized or UHT (ultra-high-temperature treat-
ed) milk, wine, tomato sauce, etc., are sold in packages
made of sterilized packaging material.

[0003] 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 laminated packaging
material comprises layers of fibrous material, e.g. paper,
covered on both sides with thermoplastic material, e.g.
polyethylene. In the case of packages for long-storage
products (such as UHT milk), the side of the packaging
material eventually contacting the food product also has
a layer of barrier material, e.g. aluminium foil, which in
turn is covered with a layer of thermoplastic material.
[0004] Asisknown, packages of this sort are produced
on fully automatic packaging machines, on which a con-
tinuous tube is formed from the web-fed packaging ma-
terial; the web of packaging material is sterilized on the
packaging machine, e.g. by applying a chemical steriliz-
ing agent, such as a hydrogen peroxide solution; and,
once sterilizing is completed, the sterilizing agent is re-
moved, e.g. vaporized by heating, from the surfaces of
the packaging material.

[0005] The sterilized web of packaging material is
maintained in a closed, sterile environment, and is folded
into a cylinder and sealed longitudinally to form a tube.
[0006] The tube is fed in a vertical direction parallel to
its axis, and is filled continuously with the sterilized or
sterile-processed food product.

[0007] The packaging unit interacts with the tube to
heat seal equally spaced cross sections of the tube and
form pillow packs connected to the tube by transverse
sealing bands.

[0008] More specifically, the unit comprises two form-
ing assemblies movable along respective guides and
which interact cyclically and successively with the tube
to heat seal the packaging material of the tube.

[0009] Eachforming assembly comprises a slide mov-
able back and forth along the respective guide; and two
jaws hinged at the bottom to the respective slide, and
movable between a closed position, in which they coop-
erate with the tube to heat seal it, and an open position,
in which they are detached from the tube.

[0010] More specifically, the jaws of each forming as-
sembly are moved between said open and closed posi-
tions by respective cams.

[0011] The forming assemblies operate a half-period
out of phase : one forming assembly moves up, with its
jaws open, while the other forming assembly moves
down, with its jaws closed, to avoid collision and interfer-
ence between the assemblies.
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[0012] The jaws of each forming assembly are fitted
with respective sealing members cooperating on oppo-
site sides with the tube, and defined, for example, by a
heating member, and by a member made of elastomeric
material and for providing mechanical support to grip the
tube with the necessary pressure.

[0013] Each forming assembly also comprises a pair
of forming members in the form of half-shells, which are
hinged to the respective jaws and interact mutually to
fold the tube between two consecutive sealed sections
and define the volume of the package being formed.
[0014] Each pair of forming members is movable cy-
clically between an open configuration, in which the form-
ing members are detached from the tube, and a closed
configuration, in which the forming members contact the
tube.

[0015] More specifically, the forming members may be
spring-loaded elastically into the open configuration, and
have respective rollers which cooperate with relative
cams designed to close the forming members about the
tube when the relative forming assembly is in a prede-
termined position.

[0016] Though of excellent performance in general,
packaging units of the type described above still leave
room for further improvement.

[0017] In particular, at certain travelling speeds of the
forming assemblies, the forming members reaching the
open position produces shock, which dynamically stress-
es the packaging unit, and which can only be reduced -
by appropriately adjusting the stiffness of the springs and
the mass of the moving parts - at a given travelling speed
of the slide, thus limiting output and flexibility of the pack-
aging unit.

[0018] Itis an object of the present invention to provide
a packaging unit for producing sealed packages of pour-
able food products from a tube of packaging material,
designed to eliminate the aforementioned drawback typ-
ically associated with known units.

[0019] According to the presentinvention, there is pro-
vided a packaging unit for producing sealed packages of
a pourable food product from a tube of packaging mate-
rial; the unit comprising two forming members movable
cyclically between afirst position, in which they cooperate
with said tube to control the volume of the packages being
formed, and a second position, in which they are de-
tached from said tube; said forming members being
pushed by elastic force to perform an operating stroke
from one of said first and second positions to the other
of said first and second positions; and the unit being char-
acterized by comprising retaining means, which cooper-
ate with said forming members during said operating
stroke to oppose said elastic force and reduce dynamic
stress at the end of said operating stroke.

[0020] 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 shows a front view of a packaging unit in
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accordance with the teachings of the present inven-
tion;

Figure 2 shows a view in perspective, with parts re-
moved for clarity, of the Figure 1 unit in a first oper-
ating position;

Figures 3 to 6 show the Figure 1 and 2 unitin different
operating positions;

Figure 7 shows a view in perspective of a further
embodiment of the Figure 1 unit.

[0021] With reference to the accompanying drawings,
number 1 indicates as a whole a packaging unit for pro-
ducing sealed packages (not shown) of a pourable food
product, such as pasteurized milk or fruit juice, from a
tube 2 of sheet packaging material.

[0022] The packaging material has a multilayer struc-
ture (not shown), and comprises a layer of fibrous mate-
rial, normally paper, covered on both sides with respec-
tive layers of heat-seal plastic material, e.g. polyethylene.
In the case of aseptic packages for long-storage prod-
ucts, such as UHT milk, the packaging material also com-
prises a layer of oxygen-barrier material, e.g. aluminium
foil, which is superimposed on a layer of heat-seal plastic
material, and is in turn covered with another layer of heat-
seal plastic material eventually defining the inner face of
the package contacting the food product.

[0023] Tube 2 is formed in known manner by longitu-
dinally folding and sealing a web 3 of heat-seal sheet
material, is filled by a feed pipe 4 with the sterilized or
sterile-processed food product for packaging, and is fed
in known manner, not shown, along a vertical path de-
fined by an axis A.

[0024] Unit 1 interacts with tube 2 to heat seal equally
spaced cross sections of the tube and form a number of
pillow packs connected to the tube by transverse sealing
bands.

[0025] Unit 1 also comprises, in known manner, two
forming assemblies 6, 6°, which move vertically along
respective vertical cylindrical guides 5, 5’ located sym-
metrically with respect to axis A, and interact cyclically
with tube 2 to grip equally spaced cross sections of the
tube, and to heat seal tube 2 at cross sections of the tube
extending perpendicular to axis A.

[0026] More specifically, assemblies 6, 6’ move along
guides 5, 5’ from a bottom dead-centre position to a top
dead-centre position, and vice versa, in an upward and
downward movement respectively.

[0027] Since assemblies 6 and 6’ are known and iden-
tical, only one (assembly 6) is described herein; and iden-
tical or corresponding parts of assemblies 6, 6’ are indi-
cated in the accompanying drawings using the same ref-
erence numbers.

[0028] With reference to Figures 2 to 6, assembly 6
substantially comprises a slide 7 running along respec-
tive guide 5; and two jaws 8, 9 - defined, in the example
shown, by respective L-shaped plates - hinged at the
bottom to slide 7 about respective axes B, C, which, in
use, are horizontal and perpendicular to axis A. Jaws 8,
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9 are located on opposite sides of tube 2, and are mov-
able, about respective axes B, C, between a closed po-
sition (Figure 4), in which they grip tube 2, and an open
position (Figure 6), in which they are detached from tube
2.

[0029] More specifically, each jaw 8, 9 comprises a
substantially quadrangular base portion 10 hinged at its
bottom end to a bottom portion of slide 7; and an arm 11,
which interacts with tube 2, is fixed to a top end of portion
10, and extends perpendicular to axis A.

[0030] Jaws 8, 9 are fitted at portions 10 with motion
transmission members 12 for rotating jaws 8, 9 in oppo-
site directions and by equal angles about respective axes
B, C.

[0031] Assembly 6 also comprises a first retaining
member 14 fitted integrally to portion 10 of one of the
jaws (8); a second retaining member 13 hinged to portion
10 of the other jaw (9) about an axis D parallel to axes
B, C; and a hydraulic cylinder 15 (shown only partly) for
gripping retaining members 13, 14 firmly in an engaged
position corresponding to the closed position of jaws 8,
9 on tube 2.

[0032] Jaws 8, 9 therefore perform a linear vertical
movement by virtue of the movement of slide 7 along
guide 5, and an opening and closing movement with re-
spect to tube 2 of packaging material by rotating about
respective axes B, C, by which they are hinged to slide
7. The opening and closing movement is superimposed
on the vertical, back and forth linear movement of slide 7.
[0033] Said vertical movement and said opening and
closing movement are controlled respectively by a first
and second known cam actuating device, which are not
shown, by not being essential to a clear understanding
of the present invention.

[0034] Assemblies 6, 6’ operate a half-period out of
phase : assembly 6 moves up, with jaws 8, 9 open, at
the same time as assembly 6’ moves down, so that arms
11 of assembly 6’ pass between, and so avoid interfering
with, arms 11 of assembily 6.

[0035] Assembly 6 also comprises a sealing device -
known and not shown in the drawings - to heat seal each
cross section of tube 2 of packaging material gripped
between relative jaws 8, 9.

[0036] The sealing device comprises a heating mem-
ber fitted to arm 11 of jaw 8 and interacting with tube 2
by means of two active surfaces; and two pressure pads
fitted to arm 11 of jaw 9 and cooperating with respective
active surfaces of the heating member to grip and heat
seal tube 2.

[0037] Assembly 6 also comprises two forming half-
shells 20 facing each other, hinged to respective jaws 8,
9, and movable between an open position (Figure 6), into
which they are pushed by respective coil springs 21, and
a closed position (Figure 4), in which they mate to define
a space defining the shape and volume of the package
being formed between half-shells 20. More specifically,
half-shells 20 are hinged to relative arms 11 of relative
jaws 8, 9 about respective axes E, F parallel to axes B, C.
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[0038] More specifically, as assembly 6 moves up and
down, half-shells 20 perform a work cycle comprising a
closing stroke (Figure 3), in which half-shells 20 move
towards tube 2 from the open position to the closed po-
sition; a volume-control stroke (Figure 4), in which half-
shells 20 cooperate with tube 2; an opening stroke (Fig-
ure 5) produced by springs 21, and in which half-shells
20 withdraw from tube 2 from the closed position to the
open position; and a return stroke (Figure 6), in which
half-shells 20 are detached from tube 2 by springs 21.
[0039] Unit 1 advantageously comprises a retaining
assembly 25, which cooperates with half-shells 20 to op-
pose the action of springs 21 and induce closing and
opening of half-shells 20.

[0040] More specifically, retaining assembly 25 com-
prises, for each pair of jaws 8, 9, a respective variable-
length actuator 26 fixed to relative slide 7 and extendable/
contractable parallel to axis A; and a respective pair of
levers 27 fixed to relative half-shells 20 and which interact
with actuator 26 to produce the closing stroke of half-
shells 20 and to oppose the action of springs 21 during
the opening stroke of half-shells 20.

[0041] Actuator 26 comprises a sleeve 30 fixed to slide
7; and a piston 31 sliding, parallel to axis A, inside sleeve
30. More specifically, piston 31 terminates, at the oppo-
site end to sleeve 30, with two spherical members 32
located on opposite sides of piston 31 and each for push-
ing a respective lever 27 to close half-shells 20.

[0042] Each lever 27 is substantially L-shaped, and
comprises afirst portion 35 fixed to a respective half-shell
20 at relative axis E, F; and a free second portion 36
which cooperates in sliding manner with a relative mem-
ber 32. More specifically, each portion 36 is pushed by
relative member 32 during the closing stroke, and pushes
relative member 32, by virtue of relative spring 21, during
the opening stroke.

[0043] Actuator 26 is controllable in various ways to
reduce dynamic stress at the end of the opening stroke,
as a function of the travelling speed of assemblies 6, 6’
and the stiffness of springs 21.

[0044] In actual use, tube 2, filled with the liquid food
product by pipe 4, is fed along path A, and assemblies
6, 6’, operating a half-period out of phase, move up and
down respective guides 5.

[0045] More specifically, as assemblies 6, 6" move up
and down, jaws 8, 9 interact with the cams to move be-
tween the closed position (Figure 4), in which they heat
seal cross sections of tube 2, and the open position (Fig-
ure 6), in which they are detached from tube 2.

[0046] More specifically, assembly 6 moves up, with
jaws 8, 9 open, at the same time as assembly 6° moves
down, with jaws 8, 9 closed, so that arms 11 of assembly
6’ pass between, and so avoid interfering with, arms 11
of assembly 6.

[0047] As assemblies 6, 6’ operate, half-shells 20 per-
form their work cycle, under the control of springs 21 and
retaining assembly 25.

[0048] More specifically, retaining assembly 25 moves
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half-shells 20 through the closing stroke (Figure 3), holds
them in contact with tube 2 through the volume-control
stroke (Figure 4), and then opposes the action of springs
21 during the opening stroke (Figure 5) to reduce the
dynamic stress associated with half-shells 20 reaching
the open position (Figure 6).

[0049] As assemblies 6, 6’ move up, actuator 26 is in
the fully extended configuration along axis A, i.e. piston
31 is fully extracted from sleeve 30.

[0050] During the closing stroke (Figure 3), piston 31
of actuator 26 slides inside sleeve 30 to contract actuator
26 and bring members 32 into contact with respective
portions 36 of relative levers 27. Each member 32 then
slides along the surface of respective portion 36 to rotate
levers 27 in opposite directions and so close half-shells
20 about tube 2 (Figure 4). Contraction of actuator 26
also shortens springs 21.

[0051] Once half-shells 20 are closed about tube 2,
the sealing device is activated, and half-shells 20 control
the volume and shape of the package being formed.
[0052] Once sealing is completed, jaws 8, 9 begin
opening by rotating about respective axes B, C, while
actuator 26 is kept in the fully contracted position (Figure
5). The parting of jaws 8, 9 withdraws half-shells 20 from
members 32 of actuator 26, and causes levers 27 to slide
against members 32, so that the action of springs 21 is
counteracted by levers 27 interacting with members 32
of actuator 26.

[0053] Once the open position is reached (Figure 6),
levers 27 and members 32 are detached.

[0054] At this point, actuator 26 is restored to the fully
extended configuration along axis A.

[0055] By appropriately calibrating springs 21 and ap-
propriately operating actuator 26, the return stroke can
be controlled over a wide range of travelling speeds of
assemblies 6, 6’, to prevent sudden opening of half-shells
20 from dynamically stressing unit 1.

[0056] With reference to Figure 7, number 1’ indicates
as awhole a packaging unitin accordance with a different
embodiment of the present invention. Unit 1’ is similar to
unit 1, and is described below only insofar as it differs
from unit 1, and using the same reference numbers,
where possible, for corresponding or equivalent parts of
units 1 and 1.

[0057] More specifically, unit 1’ differs from unit 1 by
comprising two fixed, facing cams 40, each of which co-
operates with two rollers 41, carried by each half-shell
20, to produce, in opposition to springs 21, the closing
stroke of half-shells 20 towards tube 2 when assemblies
6, 6’ are in predetermined positions along respective
guides 5.

[0058] Cams 40 are so positioned that, when assem-
blies 6, 6’ are in predetermined positions along respective
guides 5, rollers 41 are detached from cams 40, and
springs 21 produce the opening stroke of half-shells 20.
[0059] To reduce dynamic stress and shock produced
by each pair of half-shells 20 reaching the open position,
unit 1’ comprises a retaining assembly 25’, which coop-
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erates with half-shells 20 to oppose the action of springs
21.

[0060] More specifically, retaining assembly 25’ com-
prises two cams 42 carried by respective forming assem-
blies 6, 6’; and two tappet assemblies 43 (only one shown
in Figure 7), each carried by a relative forming assembly
6, 6’ and cooperating with a relative cam 42.

[0061] More specifically, tappet assembly 43 on one
(6) of forming assemblies 6, 6’ cooperates with cam 42
on the other (6’) of forming assemblies 6, 6’, and vice
versa.

[0062] More specifically, each cam 42 is fixed to a rel-
ative slide 7 to move, integrally with respective forming
assembly 6, 6’, along respective guide 5, and defines,
on its outer edge, on opposite sides of relative guide 5,
two curved surfaces 44 connected to each other, per-
pendicularly to the extension direction of guides 5, by a
cross member 45.

[0063] Eachtappetassembly 43 comprises two rollers
46 (only one shown in Figure 7), each of which projects
from a relative half-shell 20 of respective assembly 6, 6’
and cooperates in rolling manner with a respective sur-
face 44 to oppose the action of springs 21 as half-shells
20 open.

[0064] Operation of unit 1’ differs from that of unit 1 by
the closing stroke of half-shells 20 being produced by
each cam 40 interacting with relative roller 41, and by
the factthat, during the closing stroke, retaining assembly
25’ does not interact with half-shells 20.

[0065] The advantages of unit 1, 1’ according to the
presentinvention will be clear from the foregoing descrip-
tion.

[0066] In particular, unit 1, 1’ provides, over a wide
range of travelling speeds of assemblies 6, 6’ along re-
spective guides 5, for reducing the dynamic stress asso-
ciated with half-shells 20 reaching the open position.
[0067] This is achieved by retaining assembly 25, 25’
cooperating with each half-shell 20 to counteract the ac-
tion of springs 21 and so reduce the opening force ex-
erted by springs 21 on half-shells 20, to reduce the dy-
namic stress produced by the half-shells reaching the
open position.

[0068] Unit 1 employs a retaining assembly 25 which
may be operated electronically, with no need for cams,
thus improving the flexibility of unit 1, by enabling repro-
duction of various operating movements of actuator 26
using the same number of component parts, and so en-
abling obvious saving in terms of the operating cost of
unit 1. In addition, retaining assembly 25 may easily be
feedback-controlled for more accurate, reproducible op-
eration of actuator 26.

[0069] Clearly, changes may be made to unit 1, 1’ as
described herein without, however, departing from the
scope of the accompanying Claims.

[0070] In particular, half-shells 20 may be loaded by
springs 21 into the closed position, and retaining assem-
bly 25, 25’ may counteract springs 21 during the closing
stroke to reduce dynamic stress caused by half-shells 20
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reaching the closed position.

Claims

1. A packaging unit (1, 1°) for producing sealed pack-
ages of a pourable food product from a tube (2) of
packaging material; said unit comprising :

two forming members (20) movable cyclically
between a first position, in which they cooperate
with said tube (2) to control the volume of said
packages being formed, and a second position,
in which they are detached from said tube (2);
said forming members (20) being pushed by
elastic force to perform an operating stroke from
one of said firstand second positions to the other
of said first and second positions;

and being characterized by comprising retain-
ing means (25, 25’), which cooperate with said
forming members (20) during said operating
stroke to oppose said elastic force and reduce
dynamic stress at the end of said operating
stroke.

2. Aunitasclaimedin Claim 1, characterized by com-
prising atleast two jaws (8, 9) for gripping and sealing
said tube (2) of packaging material at a number of
equally spaced cross sections, and each of which
supports a respective said forming member (20) to
control the volume of the said package being formed
between each two consecutive said cross sections.

3. Aunit as claimed in Claim 2, characterized in that
each said jaw (8, 9) is hinged to a common support-
ing body (7); and in that each said forming member
(20) is hinged to a respective said jaw (8, 9).

4. A unit as claimed in Claim 3, characterized in that
said retaining means (25, 25’) comprise a first mem-
ber (26, 42) carried by said supporting body (7); and
at least two second members (27, 46) carried by re-
spective forming members (20) and each cooperat-
ing with said firstmember (26, 42) to reduce the elas-
tic thrust exerted by said forming members (20) dur-
ing said operating stroke.

5. Aunit as claimed in Claim 4, characterized in that
distinct portions (32, 44) of said first member (26,
42) cooperate with said second members (27, 46).

6. A unit as claimed in Claim 4 or 5, characterized in
that said first and said second member (26, 42; 27,
46) cooperate in relative sliding manner.

7. A unit as claimed in any one of Claims 4 to 6, char-
acterized in that said first member (26) is a variable-
length actuator, which cooperates with said second
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members (27) to reduce said elastic force on the
respective forming members (20) during said oper-
ating stroke, and to cause said forming members
(20) to perform a stroke opposite said operating
stroke.

A unit as claimed in any one of Claims 4 to 6, char-
acterized in that said first member (42) is a cam
(42), and each said second member (46) is a roller
(46).

A unit as claimed in Claim 8, characterized by com-
prising two pairs of said jaws (8, 9) located on oppo-
site sides of said tube (2) and interacting alternately
with said tube (2); and two pairs of said forming mem-
bers (20) carried by the respective said jaws (8, 9);
and in that each cam (42) is connected operatively
to a jaw (8) in a first pair of said jaws (8, 9), and said
roller (46) is connected operatively to a forming
member (20) of a second pair of said jaws (8, 9).
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