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(54)
PACKAGING SYSTEM

(57) A continuous wrapping system and a respective
cutting unitare disclosed, for cutting a paper-based wrap-
ping web continuously wound onto a plurality of wrapped
products (8) spaced apart one another by a separation
gap (D) and running along a sliding axis (Y-Y), comprising
a ground support frame (T) supporting a translation as-
sembly (S),

a carriage (C) slidably mounted on said translation as-
sembly (S), equipped with at least one roller conveyor
assembly (R) for supporting said wrapped products (B),
and

a support frame (CT), integral in translation with said car-
riage (C), which defines a cutting plane,

further comprising

a wetting assembly (U) provided with nozzles (16) apt to
spray a work liquid crosswise to said sliding axis (Y-Y),
so as to define wetted areas at least on a perimeter an-
nular band crosswise to said sliding axis (Y-Y) and in
correspondence of said cutting plane.

PAPER CUTTING UNIT COMPRISING WETTING ASSEMBLY AND RELATIVE CONTINUOUS
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Description
FIELD OF THE INVENTION

[0001] The presentinvention relates to a paper-cutting
unit to be used on continuous wrapping systems.

BACKGROUND ART

[0002] Inthe wrapping industry, banding machines are
commonly used which wrap the packages to be wrapped
with plastic or paper webs, for consolidation and protec-
tion purposes. The wrapping can be automatic or semi-
automatic, by applying coils of web according to a vertical
axis (normally by translating the wrapping reel along the
wrapping axis) or according to a horizontal axis (usually
by translating the package to be wrapped along the wrap-
ping axis).

[0003] In the second case, each package to be
wrapped is fed to the wrapping station along a conveyor
belt or a roller conveyor, which horizontally cross a ring-
shaped guide along which a carriage moves carrying the
wrapping web reel.

[0004] The spiral pattern of the wrapping web (either
made of paper or plastic film) is therefore obtained by
combining the reel circular rotation about a horizontal
axis with a translational movement of the package to be
wrapped along the same horizontal axis.

[0005] Exemplary wrapping machines are disclosed in
EP197574 and US4050220.

[0006] Insome particularindustrial applications, for ex-
ample when wrapping metal bars, the package is
wrapped with a paper-based web, such as poly-coated
paper. Hereinafter, reference will be made by way of ex-
ample to metal bar wrapping, but this is not the only prod-
uct which could be usefully wrapped by means of the
inventive solution here disclosed.

[0007] To simplify and speed up the process, the paper
web-wrapping is typically conducted continuously on the
bundles of metal bars as they enter the wrapping station,
in sequence, spaced apart one another by small gaps.
[0008] According to the prior art, in order to be able to
separate the wrapped packages from each other again,
at the exit of the wrapping station the movement of the
outgoing bundle of bars is made to accelerate along the
conveyor belt , so as to increase the relative spacing with
respect to the previous bundle of bars: the sudden spac-
ing causes the spirally wound paper web to tear, resulting
in the desired interruption of the wrapping between one
package and another.

[0009] This separation method is economical, but
yields an unpredictable tearing of the web, which there-
fore occurs at different positions, resulting in an aesthet-
ically deplorable result and in the chance that the wrap-
ping web unties and opens.

[0010] Itwould be desirable, instead, to have a system
whichyields a precise and repeatable tearing of the wrap-
ping, so as not to give rise to any drawback.
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[0011] Ithas been suggested the use of cutting blades
thatintervene between one package and another to sep-
arate the wrapping continuity. An example of such tech-
nology applied to plastic film wrapping is illustrated in
WO02017/137360, wherein a cutting and sealing unit is
provided, mounted movable along the transport line of
bundles of bottles.

[0012] These systems, however, despite the complex-
ity of their configuration - the cutting blade unitis mounted
longitudinally movable to follow the wrapped product
movement - are not particularly satisfactory for paper cut-
ting, because the action of the guillotine blade fails to
produce a clear-cut separation of the paper web, espe-
cially in the case of poly-coated paper.

[0013] Consequently, there is a need to provide a pa-
per-cutting unit which overcomes the drawbacks of the
prior art, which can therefore be applied to a continuous
wrapping system with effective and repeatable operation,
to achieve a clean and aesthetically acceptable cut.

SUMMARY OF THE INVENTION

[0014] The object of the invention is achieved by
means of a unit and respective wrapping system having
the main features described in the appended, independ-
ent claims.

[0015] Particular and advantageous features are de-
scribed in the dependent claims.

[0016] In particular, according to a first aspect of the
invention, a cutting unit is provided for cutting a paper-
based wrapping web continuously wound onto a plurality
of wrapped products, spaced apart one another by a sep-
aration gap and translating along a sliding axis, compris-
ing

a ground support frame supporting a translation as-
sembly,

a carriage slidably mounted on said translation as-
sembly, equipped with at least one roller conveyor
unit for supporting said wrapped products, and

a support framework, integral in translation with said
carriage, which defines a cutting plane,

further comprising

a wetting assembly provided with nozzles apt to
spray a work liquid crosswise to said sliding axis, so
as to define wetted areas at least on a perimeter
annular band crosswise said sliding axis and in cor-
respondence with said cutting plane.

[0017] According to another aspect, the cutting unit fur-
ther comprises a cutting assembly mounted on said
framework, equipped with at least one movable guillotine
blade in correspondence with said cutting plane.

[0018] Preferably, a presser assembly is furthermore
provided, equipped with at least one series of rotating
wheels apt to be pressure-pushed towards said sliding
axis by means of a respective actuator.

[0019] According to a further aspect, said translation
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assembly has first drive means apt to synchronize the
direction and module of a first translation speed of said
carriage with the direction and module of a second trans-
lation speed of said wrapped products along said sliding
axis.

[0020] Preferably, said plurality of nozzles is adjusta-
ble in its orientation.

[0021] The plurality of nozzles is fed with work liquid
by means of respective feeding lines which are in com-
munication with a feeding box wherein at least a suitable
tank of said work liquid and a corresponding supply pump
are provided.

[0022] The work liquid can be water or, preferably, oil.
[0023] According to a different aspect, the invention
provides a continuous wrapping system comprising

a horizontal axis wrapping machine, provided with
ring-shaped driving means which drive in rotation a
reel of a paper-based wrapping web, and
atransportline, parallel to a sliding axis, which cross-
es said ring-shaped driving means,

and further comprising a cutting unit as described
above, arranged downstream of said ring-shaped
driving means.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] Further features and advantages of the system
according to the present invention will anyhow become
more evident from the following detailed description of a
preferred embodiment of the same, given by mere way
of non-limiting example and illustrated in the attached
drawings, wherein:

Fig. 1is a perspective view of a cutting unit according
to the invention;

Fig. 2 is a view similar to that of Fig. 1, wherein sev-
eral components have been removed;

Fig. 3 is a perspective view of the roller conveyor
assembly only used on the unit of Fig. 1;

Fig. 4 is a perspective view of the cutting assembly
and the wetting assembly according to the invention;
Fig. 5 is a perspective view of the presser assembly
only used on the unit of Fig. 1;

Figs. 6A, 6B are perspective views of the cutting as-
sembly only used on the unit of Fig. 1, in the home
position and in the lower end-stroke position, respec-
tively;

Fig. 7A is a side elevation, partially sectional view of
the unit of Fig. 1, in an operational phase with the
cutting assembly in a rest phase; and

Fig. 7B is a detail, perspective, partly broken away
view of the unit of Fig. 7A, with the cutting assembly
in a lower end-stroke phase.

DESCRIPTION OF A PREFERRED EMBODIMENT

[0025] Fig. 1 shows a cutting unit arranged along a
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horizontal sliding axis Y-Y of a transport line which trans-
fers wrapped products coming from a continuous hori-
zontal wrapping machine (not shown). The cutting unit
is located downstream of the wrapping machine.

[0026] The processed products - for example bundles
of metal bars B (schematically illustrated only in Figs. 7A
and 7B) - are continuously wrapped with a paper web,
spirally wound according to a horizontal axis, and pro-
ceed in sequence according to the axis Y-Y, along a lon-
gitudinal conveyor, spaced apart one another by a small
gap D.

[0027] The cutting unit has a ground support frame T
supporting a translation assembly S on which a sliding
carriage C equipped in turn with a frame CT and a roller
conveyor assembly R is slidably mounted.

[0028] On the frame CT, slidably mounted along the
axis Y-Y by means of the sliding carriage C, a cutting
assembly L and, optionally, a presser assembly P are
installed.

[0029] According to the invention, a wetting assembly
U is furthermore provided in the proximity of the cutting
assembly, the function of which will be explained below.
[0030] Fig. 2 shows in detail an exemplary translation
assembly S, mounted above the support frame T.
[0031] In the illustrated case, the assembly S has a
pair of parallel guides 1 arranged to support respective
drive belts 2, closed in a loop around terminal guide roll-
ers 3a and 3b. The drive belts 2 are synchronized and
driven in reciprocating motion by means of a suitable first
drive M,. Dragging plates 4 are fixed to the drive belts 2,
plates to which the sliding carriage C is constrained.
[0032] Aroller conveyor assembly R is installed on the
sliding carriage C, comprising at least one pair of sliding
rollers 5a and 5b, driven in rotation by a respective sec-
ond drive M, and synchronized with each other, for ex-
ample, by means of a synchronization belt 6. The sliding
rollers 5a, 5b are arranged to receive the wrapped prod-
ucts, such as the bundles of metal bars B, and to guide
them longitudinally along an axis parallel to the sliding
axis Y-Y.

[0033] The frame CT supporting the cutting assembly
L is also mounted on the sliding carriage C.

[0034] Figs. 6A and 6B show in detail the cutting as-
sembly L in two respective operating phases. The frame
CT has a pair of uprights 7a and 7b arranged opposite
each other on the two sides of the sliding axis Y-Y, so as
not to interfere with the wrapped products arriving on the
roller conveyor assembly R. A stiffening crosspiece 8 is
optionally provided in the upper part of the frame CT,
rigidly connecting the two uprights 7a and 7b.

[0035] The cutting assembly L essentially consists of
one movable guillotine blade 9 mounted sliding along a
vertical axis, and controlled in its movement by one, pref-
erably two, actuators 10. To better guide the vertical
movement of the blade 9, two rectilinear vertical guides
11a and 11b, fixed to the respective two uprights 7a, 7b
of the frame CT, are provided, with which slide elements
12a and 12b integral with the blade 9 engage. Two ac-
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tuators 10 are acting in correspondence of the two slide
elements 12a and 12b, respectively.

[0036] Inthe lower part of the frame CT ajig 13 is pref-
erably provided, equipped with a transversal slit 13a in
which the blade 9 engages in the final phase of its cutting
stroke. The jig 13 is arranged below a sliding plane of
the roller conveyor assembly R whereon the wrapped
products are running.

[0037] During operation of the cutting assembly L, the
cutting blade 9 goes from a raised home position (Fig.
6A) to a lower end-stroke position (Fig. 6B), by the inter-
vention of the actuators 10, sliding along a substantially
vertical cutting plane which intercepts the wrapped prod-
ucts lying on the roller conveyor assembly R. In corre-
spondence of its lower end-stroke (Fig. 6B), the blade 9
engages with the jig 13, to optimize the cutting effect on
the material it interacts with, i.e., typically, the paper-
based wrapping web to be cut.

[0038] It should be noted that the cutting assembly L,
mounted on the frame CT, can also be longitudinally
translated along the sliding axis Y-Y, as it is integral with
the plates 4 of the translation assembly S.

[0039] Preferably, a presser assembly P arranged
above the blade 9 is also provided on the frame CT. The
presser assembly P, illustrated in detail in Fig. 5, is
equipped with at least one series of pressure wheels 14
mounted at the bottom end of an actuator 15. The wheels
14 are mounted free to rotate about respective rotational
axes 14aorthogonal to the sliding axis Y-Y. The pressure
wheels 14 can be lowered and raised by means of the
actuator 15, so as to be brought into contact with, or lifted
off, the wrapped product arriving under the frame CT, for
the function which will be illustrated below.

[0040] Preferably, at least two series of wheels 14 are
provided, one placed in front, and the other behind, the
cutting plane where the cutting assembly L is installed
(as clearly depicted in Figs. 7A and 7B).

[0041] According to a peculiar feature of the invention,
awetting assembly U (Fig. 4) is arranged in the proximity
of the cutting plane of the cutting assembly L, consisting
of a plurality of nozzles 16, preferably adjustable in their
orientation, supplied with a work liquid.

[0042] The nozzles 16 can be of various types, apt to
spray a work liquid jet, but they are preferably flat nozzles
(as shown in the Figure) for delivering a flat liquid jet
which opens like a fan. The nozzles 16 can be more or
less numerous, butideally there are provided atleastone
upper and two lower nozzles, and preferably two addi-
tional lateral ones, at a certain height from the sliding
plane.

[0043] The nozzles 16 are fed with work liquid by
means of respective feeding pipes 16a which are in com-
munication with a feeding box Ui, wherein at least one
suitable work liquid tank and a respective supply pump
are provided (not shown).

[0044] The work liquid can be any liquid suitable for
wetting the material of which the wrapping web is made.
For example, in the case of a poly-coated paper web, the
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liquid can be water or, preferably, oil (more convenient
if the wrapped product is bundles of metal bars, which
would undergo oxidation if they were wetted with water).
[0045] The nozzles 16 of the wetting assembly U are
arranged and designed to define a series of work liquid
jets which wet the wrapping material on a narrow perim-
eter annular band, in correspondence of the cutting
plane. In other words, the nozzles 16 spray the work liquid
crosswise to the sliding axis Y-Y, so as to define wetted
areas on a perimeter annular band around said sliding
axis Y-Y.

[0046] The wetted areas can cover the entire cross pe-
rimeter of the wrapping material or only some significant
parts, depending on the number and nature of the nozzles
16.

[0047] The Applicant has in fact found that a narrow,
wetted band of paper-based wrapping material drastical-
ly reduces the toughness of the material even in the case
of poly-coated paper; the material can thus be cut by the
blade 9 in correspondence of such band, with precision
and no uncertainty.

[0048] At this point, all the component elements of the
system according to the invention having been de-
scribed, its operation can be understood.

[0049] The wrapped products, for example bundles of
metal bars B (Fig. 7A) wrapped in a poly-coated paper
web, approaches the cutting unit, downstream of the
wrapping machine. The wrapped products are spaced
apart one another by a small separation gap D. The con-
tinuously aligned products move along the sliding axis
Y-Y and lay on the roller conveyor unit R, and on addi-
tional rollers Ra located in fixed positions.

[0050] When the separation gap D area between the
products comes close to the cutting plane, the translation
assembly S is activated to move the carriage C - on which
the frame CT with the roller conveyor assembly R and
the presser assembly P are integral in translation - in the
same forward direction as the products B. Meanwhile,
the presserassembly P, if provided, is lowered until bring-
ing the wheels 14 into contact with the wrapped product,
thus exerting a certain pressure to tighten and stabilize
the product between the upper wheels 14 of the presser
assembly P and the lower wheels 5a, 5b.

[0051] To synchronize the speed of products B with
that of carriage C, a series of proximity sensors is pro-
vided which identifies the position of bar B, while an en-
coder is arranged on the translation assembly S, which
allows to keep the correct position control. As can be
understood by a person skilled in the art, this is not the
only way to synchronize the two movements.

[0052] Once the forward speed of carriage C is syn-
chronized with that of products B, the cutting plane of the
cutting unit is static with respect to the separation gap D.
The wrapping material is then wetted by the wetting as-
sembly U, followed by the descent of the blade 9 of the
cutting assembly L, in this sequence.

[0053] With the intervention of the nozzles 16 of the
wetting assembly U, a narrow annular band of wetted
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wrapping paper is created, in correspondence of the cut-
ting plane, which can be cut precisely and without irreg-
ular tearing by the cutting blade 9 moving from the upper
position (Fig. 7A) of its stroke to the lower one (Fig. 7B).
[0054] When the cutis complete, the blade 9 is brought
back to the upper, home position of its stroke, then the
carriage C is stopped and brought back to the beginning
of its longitudinal stroke (in Fig. 7A, from right to left), in
order to be able to start a new cutting cycle.

[0055] As can be understood from the above descrip-
tion, the cutting unit of the invention within its respective
wrapping system perfectly achieves the objects set out
in the introduction.

[0056] In fact, adding the wetting assembly it is possi-
ble to produce a narrow, less tough band of wrapping
material, which can thus be easily cut by the cutting as-
sembly withoutinconvenience. Besides, itis notexcluded
that the wrapping tearing may take place with the nec-
essary precision and reliability, along a virtual cutting
plane, even without the use of a cutting blade, but simply
causing a mutual distancing of the wrapped products
along the transport line (i.e. mechanical widening of the
separation gap D), which results in a clear separation of
the wrapping on the cutting plane: it depends on the thick-
ness and nature of the wrapping web.

[0057] However, it is understood that the invention
should not be considered as limited to the here described
and illustrated specific embodiment, but that various var-
iants are possible all within the reach of a person skilled
in the art, without thereby departing from the scope of
protection of the invention itself, which is only defined by
the appended claims.

[0058] For example, although the nozzles 16 are
shown mounted at the end of fixed, albeit adjustable,
ducts, it is not excluded that they may be mounted on a
carriage movable along a limited stroke, for example ac-
cording to an arc of a circle, on a plane crosswise to the
sliding axis Y-Y, so as to create a wetted narrow annular
band with a mutual displacement between nozzles and
paper web.

[0059] Finally,itis understood that the cutting guillotine
blade 9 can also be moved according to other directions
crosswise to the axis Y-Y, such as the horizontal direc-
tion.

Claims

1. Cutting unit for cutting a wrapping web continuously
wound onto a plurality of wrapped products (B), ar-
ranged spaced apart one another by a separation
gap (D) and running along a sliding axis (Y-Y), com-
prising

a ground support frame (T) supporting a trans-
lation assembly (S),

a carriage (C) slidably mounted on said transla-
tion assembly (S), equipped with at least one
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roller conveyor assembly (R) for supporting said
wrapped products (B), and

a support frame (CT), integral in translation with
said carriage (C), which defines a cutting plane,
characterized in that it furthermore comprises
a wetting assembly (U) provided with nozzles
(16) apt to spray a work liquid crosswise to said
sliding axis (Y-Y), so as to define wetted areas
at least on a perimeter annular band crosswise
to said sliding axis (Y-Y) and in correspondence
of said cutting plane.

Cutting unitasin claim 1, wherein a cutting assembly
(L) mounted on said support frame (CT) is further-
more provided, equipped with at least one movable
guillotine blade (9) in correspondence of said cutting
plane.

Cutting unit as in claim 1 or 2, wherein a presser
assembly (P) is furthermore provided, equipped with
at least one series of rotating wheels (14) apt to be
pressure-pushed towards said sliding axis (Y-Y) by
means of a respective actuator (15).

Cutting unit as in claim 1, 2 or 3, wherein said trans-
lation assembly (S) has first drive means (M) apt to
synchronize the direction and module of a first trans-
lation speed of said carriage (C) with the direction
and module of a second translation speed of said
wrapped products (B) along said sliding axis (Y-Y).

Cutting unit as in any one of the preceding claims,
wherein said plurality of nozzles (16) is adjustable in
their orientation.

Cutting unit as in any one of the preceding claims,
wherein said plurality of nozzles (16) is fed with work
liquid by means of respective feeding pipes (16a)
which are in communication with a feeding box (U1)
wherein at least one suitable tank of said work liquid
and a corresponding supply pump are provided.

Cutting unit as in any one of the preceding claims,
wherein said work liquid is water or, preferably, oil.

Continuous wrapping system comprising

a horizontal axis wrapping machine, provided
with ring-shaped driving means which drive in
rotation a reel of a paper-based wrapping web,
and

a transport line, parallel to a sliding axis (Y-Y),
which crosses said ring-shaped driving means,
characterized in that it furthermore comprises
a cutting unit as in any one of the preceding
claims arranged downstream of said ring-
shaped driving means.
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