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(54) STRIP REBOUND ABSORBER AND PACKAGING MACHINE

(57) Strip rebound absorber comprising:
- a first roller (2) rotatable around a first axis (A2), the first
roller (2) having a first receiving portion (3) for receiving a
strip (S), the first roller (2) is movable between at least a
first position (P1) and a second position (P2),
- an elastic element (5) operatively coupled with the first
roller (2), the elastic element (5) being movable, as a

reaction to a variation of a tensional state of the strip (S)
upstream the first roller (2) according to adirection (D1) of
feeding of the strip (S), between at least a first config-
uration (5A), wherein the first roller (2) is in the first
position (P1), and a second configuration (5B), wherein
the first roller (2) is in the second position (P2).
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Description

TECHNICAL FIELD

[0001] The present invention relates to a strip rebound
absorber and a packaging machine comprising the strip
rebound absorber.
[0002] In particular, the invention is applicable in
packaging machines for producing packages.

BACKGROUND ART

[0003] In the following,wewill refer to the technical field
of packaging machines. Many liquid or pourable food
products, such as fruit juice, UHT (ultra-high temperature
treated) milk, wine, tomato sauce, etc., are commonly
packaged using materials designed for this purpose.
[0004] Typically, these types of packages are manu-
factured using fully automated packaging apparatuses.
[0005] These apparatuses typically shape the packa-
ging material into a tube form and then fill it with the
pourable product under strictly aseptic conditions. Sub-
sequently, the material is folded and cut to create indivi-
dually sealed packages.
[0006] The packaging material itself exhibits a multi-
layered structure, which typically includes a core layer
comprising materials like paper or cardboard. This core
layer is enveloped on both sides with layers of heat-
sealing plastic materials, such as polyethylene.
[0007] Generally, in this packagingapparatus there isa
packaging material web coil and a plastic strip coil which
need to be joined together for producing the sealed
packages and the plastic strip is joined to the packaging
materialwebsoas tobe inside thepackage, i.e. in contact
with the product.
[0008] The sealing occurs in two steps.
[0009] In a first step, a first longitudinal portion of the
plastic strip is overlapped to a first longitudinal portion of
packaging material web and then both portions are
welded together.
[0010] Subsequently, a second longitudinal potion of
the plastic strip is overlapped to a second longitudinal
portion of packaging material web, different from the first
portion, and the two portions are sealed together by
means of a longitudinal sealing forming the tube struc-
ture.
[0011] Sealing is typically accomplished through in-
duction heatingor hot air techniques. Insufficient tension-
ing of the strip may result in strip sealing misalignment
that might cause improper adhesion to the packaging
material web.
[0012] In light of the above, it is crucial to reduce any
fluctuations in terms of strip tension before attaching it to
the packaging material web to guarantee a proper bond
between the strip and the packagingmaterial web, there-
by preventing the occurrence of defective packages.

DISCLOSURE OF INVENTION

[0013] An object of the present invention is therefore to
address the aforementioned need by providing a strip
rebound absorber and a packaging machine comprising
the strip rebound absorber thatminimizes a strip tension-
ing fluctuation ensuring a more effective application of a
strip to material web packaging compared to known
solutions.
[0014] In case of strip tension variations such as sud-
den peaks or decreases, as a consequence of machine
behaviors or external disturbances, the strip rebound
absorber is able to absorb the fluctuations.
[0015] Furthermore, an object of the present invention
is to provide a strip rebound absorber in a packaging
machine that reduces the production of defective
packages, consequently minimizing waste and material
wastage.
[0016] The technical features of the invention, in ac-
cordance with the stated objectives, are clearly discern-
ible from the content of the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The advantages of the invention will be more
conspicuously evident in the ensuing detailed descrip-
tion, accompanied by reference to the appended draw-
ings, which represent a purely exemplary and non-limit-
ing embodiment, wherein:

- Figure 1 schematically depicts a front view of a strip
rebound absorber in a first configuration, in accor-
dance with the description;

- Figure 2 schematically depicts a front view of a strip
rebound in a second configuration, in accordance
with the description;

- Figure 3 schematically depicts a front view of a strip
rebound absorber in a third configuration, in accor-
dance with the description;

- Figure 4 schematically depicts a perspective view of
the strip rebound absorber of figure 1, in accordance
with the description;

- Figure 5 schematically depicts a perspective view of
the strip rebound absorber of figure 3, in accordance
with the description;

- Figure 6 shows, a block diagram of a packaging
machine, in accordance with the description.

BEST MODES FOR CARRYING OUT THE INVEN-
TION

[0018] The invention concerns a strip rebound absor-
ber 1 (for maintaining the tensioning of a strip S).
[0019] The strip rebound absorber 1 comprises a first
roller 2 rotatable around a first axis A2.
[0020] The first roller 2 has a first receiving portion 3 for
receiving the strip S.
[0021] As shown in figure 1 and 3, the first roller 2 is
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movable between a first position P1 and a second posi-
tion P2.
[0022] The strip rebound absorber may work at any
position between P1, P2. The first roller 2 can occupy a
working position P3 (illustrated in figure 2) located be-
tween the first position P1 and the second position P2.
[0023] A standard working position may be defined as
third position P3.
[0024] As shown in figure 2, the third position P3 may
be substantially median with respect to the first and
second positions P1, P2.
[0025] Advantageously, the strip rebound absorber
works in the position P3, with the possibility to filter
tension variations (drop and increase).
[0026] The strip rebound absorber 1 comprises an
elastic element 5.
[0027] The elastic element 5 is operatively coupled,
directly or indirectly, with the first roller 2.
[0028] In otherwords, theelastic element 5and thefirst
roller 2 are connected in a way that allows them to
cooperate or mutually influence each other to perform
a specific operation or function.
[0029] The elastic element 5 is configured for moving,
as a reaction to a variation of a tensional state of the strip
upstream the first roller 2 according to a direction D1 of
feedingof thestripS,betweenat least afirst configuration
5A,wherein thefirst roller 2 is in thefirst positionP1, anda
second configuration 5B, wherein the first roller 2 is in the
second position P2.
[0030] In other words, the elastic element 5 reacts to
the tension variation of the strip S.
[0031] When the roller 2 is in thesecondpositionP2 the
elastic element 5 is in a homepositionwith a preload, that
is a minimum working stroke.
[0032] On the contrary when the roller 2 is in the first
position P1 the elastic element 5 is at maximum working
stroke.
[0033] When a strip fluctuation causing a de-tension-
ing occurs upstreamof the system, the first roller 2moves
towards the second position P2.
[0034] When a strip fluctuation causing an increase in
tension occurs upstream of the system, the first roller 2
moves towards the first position P1.
[0035] In otherwords, the positionP1 canbe reached if
a tensioning occurs; similarly, for de-tensioning, the sys-
tem responds by compensating the downstream incre-
ment, transitioning from configuration P3 to P1. Advan-
tageously, when the first roller 2 moves towards the
second position P2, in cases where the strip upstream
of the first roller 2 experiences a reduction in tension, it
becomes feasible to rectify the tensional variation by
halting the propagation of de-tensioning downstream
of the first roller 2. When the first roller 2 is in the first
position P1, the strip has a first tensional state down-
stream the first roller 2.
[0036] If the strip S is affected by disturbances occur-
ring upstream of the first roller 2 and the strip is no longer
sufficiently tensioned resulting in slackening, the first

roller 2 moves towards the second position P2 thanks
to the movement of the elastic element 5 towards the
second configuration 5B.
[0037] It should be noted that this reduction in the strip
S tensioning occurs substantially automatically, i.e., with-
out the intervention of actuators and/or electronic de-
vices, but simply thanks to themechanical characteristics
of the strip rebound absorber.
[0038] In one embodiment, the elastic element 5 is a
spring 10.
[0039] Preferably, the spring 10 is a linear spring.
[0040] Preferably, the spring 10 is preloaded for re-
bound.
[0041] In other word, the spring 10 has been tensioned
(i.e. extended with respect to its home or zero potential
energy position) prior to its actual intended use in such a
way that it stores potential energy, which will be released
when the spring is allowed to return to its original state.
[0042] The preload ensures that the spring starts in a
tensioned state, ready to exert a force in the opposite
direction when released.
[0043] The spring 10 has a first end 11 and a second
end 12.
[0044] The second end 12 of the spring 10 can be fixed
to a frame F.
[0045] When the first roller 2 is in the first position P1
the spring 10 has a first length L1 and when the first roller
2 is in the second position P2 the spring 10 has a second
length L2.
[0046] In the case the spring 10 is preloaded for re-
bound, the second length L2 is shorter than the length L1.
[0047] The motion of the spring 10 causes the motion
of the first roller between the first position P1 and the
second position P2.
[0048] In one embodiment, the strip rebound absorber
1 may comprise a rod 6 pivotable around a second axis
A6.
[0049] The rod 6 has a first end 6A and a second end
6B, opposite to each other. The first roller 2 is fixed to the
rod 6.
[0050] Preferably, the first roller 2 is fixed to the first end
6A of the rod 6.
[0051] The elastic element 5 is operatively coupled
with the rod 6, preferably at a second end 6B of the
rod opposite to the first end 6A.
[0052] The strip rebound absorber 1 comprises first
coupling means M1 for coupling the rod 6 with the first
roller 2.
[0053] In an embodiment, the first coupling means M1
comprises a first bolt 20. Preferably, the elastic element 5
is coupled to the second end 6B of rod 6. The strip
rebound absorber 1 comprises second coupling means
M2 for coupling the second end 6B of the rod with the
elastic element 5.
[0054] ThesecondcouplingmeansM2maycomprises
a bolt or a pin.
[0055] In an embodiment, the second coupling means
M2 comprises a second bolt 30 and the first end 11 of the
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spring 10 can be wound around the bolt 30. As shown in
figure 1, when the elastic element 5 is in the first config-
uration 5A, the rod is in a position P4.
[0056] As shown in figure 3,when the elastic element 5
is in the second configuration 5B, the rod is in a position
P5.
[0057] In the case the strip S is correctly tensioned, the
rod 6 is in a standardworking position P6 towhich the rod
6 tends to return.
[0058] The standard working position P6 is placed
between the position P4 and the position P5.
[0059] If the strip S suffers of a tension variation, in
particular a de-tensioning, and the elastic element 5
moves towards the second configuration 5B thereby
moving the first roller 2, the rod 6 is moved towards a
correction position P5 (as shown in figures 3 and 5).
[0060] In case of tensions or fluctuations, the rod 6 and
the roller 2 oscillates around the respective working
position P6 for the rod 6 and P3 for the roller 2.
[0061] In other words, the position of the roller 2 oscil-
lates around a working position P3.
[0062] Once a tensioning occurs, the rod 6 returns to
the standard working position P6. Tensioning variations
may occur during normal operation of the packaging
machine.
[0063] In particular, the rod 6 moves from the standard
working positionP6 to the correction positionP5, pivoting
around the secondaxisA6according to a first rod rotation
verse R1.
[0064] The rod6moves from the correction positionP5
to the standard working position P6, pivoting around the
second axis A6 according to a second rod rotation verse
R2, opposite of the first rotation verse R1.
[0065] When the rod 6 moves from the standard work-
ing position P6 to the correction position P5 the spring 10
shortens its length.
[0066] In one embodiment, the first rod rotation verse
R1 is a contraclockwise clock verse and the second rod
rotation verse R2 is a clockwise verse.
[0067] In one embodiment, the strip rebound absorber
1comprisesasecond roller 7 rotatablearounda thirdaxis
A7.
[0068] The second roller 7 has a second receiving
portion 8 for receiving the strip S.
[0069] The second roller 7 is arranged downstream of
the first roller according to the direction D1 of feeding of
the strip.
[0070] The second roller 7 is positioned at a fixed
distance with respect to the first roller 2.
[0071] Preferably, the second roller 7 is fixed to the
frame F.
[0072] In other words, the first roller 2 moves with
respect to the second roller 7. The first roller 2 has a first
lateral face 2A and the second roller 7 has a second
lateral face 7A.
[0073] In an embodiment, the first lateral face 2A is
preferably coplanar to the second lateral face 7A.
[0074] In an embodiment, the rod 6 is pivotable around

a shaft and the second roller 7 is (pivotally) coupled to the
shaft.
[0075] The shaft is part of the frame F.
[0076] Thepivotingof the rod6 is independent from the
pivoting of the second roller 7.
[0077] The second roller 7 is free fromactuating forces
and it rotates only due tomovement of the stripS thereon.
[0078] In a preferred embodiment, the second axis A6
coincides with the third axis A7.
[0079] In otherwords, the second roller 7 is coaxialwith
the rod 6.
[0080] In a preferred embodiment, the strip rebound
absorber comprises at least a limiting element 9A, 9B for
limiting themovement of the first roller 2 between the first
position P1 and the second position P2.
[0081] In an embodiment, the at least one limiting
element comprises a first limiting element 9A is config-
ured for limiting the movement of the first roller 2 along a
direction of movement (preferably anticlockwise) from
the first position P1 to the second position P2.
[0082] In an embodiment, the at least one limiting
element comprises a second limiting element 9B is con-
figured for limiting themovement of the first roller 2 along
a direction of movement (preferably clockwise) from the
second position P2 to the first position P1.
[0083] Advantageously, the limiting elements prevent
spring yielding.
[0084] In an embodiment, the at least one limiting
element 9A, 9B is configured for limiting a rotation of
the rod 6.
[0085] In a preferred embodiment, the first limiting 9A
element is configured for limiting a rotation of the rod 6
according to the first rotation verse R1.
[0086] In a preferred embodiment, the second limiting
9Belement is configured for limiting a rotation of the rod 6
according to the second rotation verse R2.
[0087] In an embodiment, the first limiting 9A element
is a first pin.
[0088] In an embodiment, the second limiting 9B ele-
ment is a second pin.
[0089] The first limiting 9A element ensures that the
spring 10 keeps a slight pretensioning so that the spring
10 does not completely discharge.
[0090] The second limiting 9B element ensures that
the spring 10 does not exceed the maximum allowable
working length, avoiding going beyond the yield load.
[0091] As illustrated in figure 6, the invention concerns
a packaging machine 100 comprising:

- a strip coil 101,
- a buffer 102 arranged downstream of the strip coil

101 according to the direction D1 of feeding of the
strip S,

- the strip rebound absorber according to any feature
described above, arranged downstream the buffer
102 according to a direction D1 of feeding of the strip
S.
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[0092] The buffer 102 is a gravity dancer collecting the
unrolled strip S of the coil 101. The buffer 102 may be
configured tomaintain a predetermined speedof the strip
S downstream of the buffer 102 with respect to the strip
advancement direction, e.g. during a splice event.
[0093] In otherwords, the buffer 102 sets the tension to
which the strip S is subjected, e.g. during events during
operation of the packagingmachine. In oneembodiment,
thepackagingmachine100comprisesacoil or reel 110of
packaging material M.
[0094] The packaging machine 100 may comprise a
sealing device 103, arranged downstream of the coil of
packaging material 110 and downstream of a buffer 102
according to the direction D1 of feeding of the strip.
[0095] The sealing device 103 is configured to join the
strip S to the packaging material M identifying a packa-
ging material web W.
[0096] The strip S can be sealed to the packaging
material M, e.g. by induction heating or via hot air jet.
[0097] In one embodiment, the packaging machine
100 may comprise a sterilisation device 104, arranged
downstream of the sealing device 103 according to a
direction D2 of feeding of the packaging material web.
[0098] The sterilisation device 104 is configured to
sterilize the packaging material web W.
[0099] The packaging machine 100 may comprise a
folding, sealing and filling station 105, arranged down-
stream of the sterilisation device 104 according to a
direction D2 of feeding of the packaging material webW.
[0100] The folding, sealing and filling station 105 com-
prises means for folding and sealing the packaging ma-
terialwebW intoa tube, and fillingwithaproduct the tube.
[0101] The packaging machine 100 may comprise a
transversal sealing and cutting station, arranged down-
stream of the folding, sealing and filling station 105
according to a direction D2 of feeding of the packaging
material web or tube, comprising transversal sealing and
cutting means configured for splitting the tube into a
plurality of packages P.

Claims

1. Strip rebound absorber (1), comprising:

- a first roller (2) rotatable aroundafirst axis (A2),
the first roller (2) having a first receiving portion
(3) for receiving a strip (S), the first roller (2) is
movable between at least a first position (P1)
and a second position (P2),
- an elastic element (5) operatively coupled with
the first roller (2), the elastic element (5) being
movable, as a reaction to a variation of a ten-
sional state of the strip (S) upstream the first
roller (2) according to a direction (D1) of feeding
of the strip (S), between at least a first config-
uration (5A), wherein the first roller (2) is in the
first position (P1), and a second configuration

(5B), wherein the first roller (2) is in the second
position (P2).

2. Strip rebound absorber (1) according to claim 1,
wherein the elastic element (5) is a spring (10),
preferably a linear spring.

3. Strip rebound absorber (1) according to claim 2,
wherein the spring (10) is preloaded for rebound.

4. Strip rebound absorber (1) according to any of the
previous claims, comprising a rod (6), pivotable
around a second axis (A6), the first roller (2) being
fixed to the rod (6), preferably at a first end (6A) of the
rod (6).

5. Strip rebound absorber (1) according to claim 4,
wherein the elastic element (5) is coupled with the
rod (6), preferably at a second end (6B) of the rod (6)
opposite to the first end (6A).

6. Strip rebound absorber (1) according to claims 4 or 5
comprising a second roller (7) rotatable around a
third axis (A7), the second roller (7) having a second
receiving portion (8) for receiving the strip (S), the
second roller (7) being arranged downstream of the
first roller (2) according to the direction (D1) of feed-
ing of the strip (S).

7. Strip rebound absorber (1) according to claim 6,
wherein the first roller (2) has a first lateral face
(2A) and the second roller (7) has a second lateral
face (7A), the first lateral face (2A) being coplanar to
the second lateral face (7A).

8. Strip rebound absorber (1) according to claim 6 o 7,
wherein the rod (6) is pivotable around a shaft and
the second roller (7) is coupled to the shaft.

9. Strip reboundabsorber (1) according toanyof claims
6‑8, wherein the second roller (7) is pivotable around
the third axis (A7) which coincides with the second
axis (A6).

10. Strip rebound absorber (1) according to any of the
previous claims, comprising at least a limiting ele-
ment (9A, 9B) for limiting the movement of the first
roller (2) between the first position (P1) and the
second position (P2).

11. Strip rebound absorber (1) according to any claims
from 5 to 9 and claim 10, wherein the at least one
limiting element (9A, 9B) is configured for limiting a
rotation of the rod (6).

12. Strip rebound absorber (1) according to claim 10 or
11, wherein the at least one limiting element (9A, 9B)
is a first pin.
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13. Packaging machine comprising:

- a strip coil (101),
- a buffer (102) arranged downstreamof the strip
coil (101) according to adirection (D1) of feeding
of the strip (S),
- the strip rebound absorber (1) according to any
of claims 1 to 12, arranged downstream the
buffer (102) according to a direction (D1) of
feeding of the strip (S).

14. Packaging machine according to claim 13, compris-
ing

- a coil (110) of packaging material (M),
- a sealing device (103), arranged downstream
of the coil (110) of packaging material (M) and
downstream of the strip rebound absorber (1)
according to the direction (D1) of feeding of the
strip (S), configured to join the strip (S) to the
packaging material identifying a packaging ma-
terial web (W),
- a sterilisation device (104), arranged down-
streamof the sealing device (103) according to a
direction (D2) of feeding of the packaging ma-
terial web (W), configured to sterilize the packa-
ging material web (W),
- a folding, sealing and filling station (105), ar-
ranged downstream of the sterilisation device
according to a direction (D2) of feeding of the
packagingmaterial web (W), comprisingmeans
for folding the packagingmaterial web and filling
with a product the folded packaging material
web (W), filling with a product the folded packa-
ging material web and sealing the folded packa-
ging material web (W).

15. Packaging machine according to claim 13 or 14,
wherein the buffer (102) is configured to tension
the strip (S).
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