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(54) BALE OPENING DEVICE

(57)  Aprocess and apparatus which provide for hold-
ing a bale 20 packaged and/or tied with at least one or
more wires 30 and with the so-hold bale 20, it provides

FIG. 1A

for intercepting its one or more wrapping wires 30, exert-
ing atensioning force of said one or more wires 30, cutting
the wires 30, and removing the cut wires 30.
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Description

[0001] The present finding relates to the field of lines
for the processing and disposal of waste materials, which
arrive packaged preferably in bales.

[0002] The compaction of waste materials, which is
one of the preprocessing operation to which the waste
materials are subjected before being sent to the actual
processing, and which consists in the reduction, by com-
pression, of the material into shapes having different siz-
es and geometry according to the processing needs, is
known.

[0003] This operation is carried out with specific types
of presses, which, according to the size and geometry of
the end product, are referred to as:

- Balers, for compaction into bales;

- Briquetting presses for processing into briquettes or
small blocks, and pelletizers for the production of
pellets or small cylinders.

[0004] Compaction into bales is particularly useful in
processing plants of selected materials (cardboards,
newspapers, plastic containers, aluminium cans, wood-
en crates, etc.); in fact, the bales can be easily moved
by simple carts, and allow facilitating the storage opera-
tions in warehouses and means of transportation (trucks,
trains, etc.).

[0005] The presentinvention relates to both the meth-
od and the device for opening said bales that are pack-
aged, i.e., wrapped with metal wires and sometimes also
wrapping material.

[0006] More precisely, said apparatuses are used for
opening the compacted waste material in order to be able
to process the contents thereof.

[0007] Apparatuses configured to open bales pack-
aged and/or tied with wrapping material are known. They
comprise:

- A support structure for supporting the bale to be
opened;

- Agripping mechanism configured to be inserted with
the bale, to grip said wrapping material, and then to
be moved away from the bale with said gripped wrap-
ping material;

- Extraction means inserted with the wrapping mate-
rial and adapted to move it away from the bale and
deliver it to removing means configured to remove
said wrapping material;

- Saidremoving means and gripping means being mu-
tually arranged so as to enable said gripping element
and go back to said support structure essentially
when said removing means are actuated to remove
said wrapping material.

[0008] The drawback of the prior art is that, once the
compacted waste packages are opened, the bale wrap-
ping materials cannot be suitably separated.
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[0009] Furthermore, as described for example in the
documents US 43488021 and US 5105527, devices for
opening said packaged bales are known, which comprise
gripping means for the wrapping wires that have to be
positioned at the single wires. This does not ensure a
reliable gripping, since said wires are not always posi-
tioned in an even and reproducible manner.

[0010] Furthermore, as regards the storage of the
wires recovered from the packaging, the document US
43488021 does not provide a system for the compaction
thereof in order to optimize their storage.

[0011] On the other hand, the document US 5105527
provides for a complex discharge system by transferring
and cutting means of said wires or wrapping material.

DISCLOSURE AND ADVANTAGES OF THE INVEN-
TION

[0012] Therefore, afirst object of the present invention
is to provide to the art an improved bale opening device,
which solves the mentioned drawbacks, in the context of
a solution which is simple, functional, and quite cost-ef-
fective.

[0013] Such and other objects are achieved by virtue
of the characteristics of the invention set forth in the in-
dependent claim 1. The dependent claims outline pre-
ferred and/or particularly advantageous aspects of the
invention.

[0014] In particular, an implementation form of the
present invention provides a device that provides for ef-
ficiently separating the wrapping materials, such as for
example iron wires or any other similar materials that
have not to be mixed with the contents of the bale.
[0015] The presentfinding provides for positioning the
wrapped bale in the structure of the bale opening device;
said bale is generally wrapped by one or more wires ar-
ranged in contact with the side surface thereof, preferably
arranged so that each wire forms a ring; when the bale
is in place in the structure, the present finding provides
for transversally push it, thus pressing it against an abut-
ment; meanwhile, a blade enters until intercepting the
wires or possible plastic wrapping material, where
present. An intercepting and tensioning means, typically
arod, is inserted in the bale and then between the wires,
and it is subsequently moved away so as to tight said
wires. Then, the blade is actuated, thus cutting the wires;
the tensioning means provides for extracting and winding
the wires on said blade for the consecutive expulsion of
the wire skein. The bale is then released.

[0016] By virtue of this solution, an efficient device that
allows the complete extraction of the wires and the sep-
aration from the remaining material of the bale is imple-
mented. By virtue of the fact that the intercepting means
are configured as a rod, it is possible to intercept all the
wires without having to necessarily verify any single po-
sitions of said wires.

[0017] Another aspect of the invention is to provide a
device in which there is not a passage of wrapping ma-
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terial from the gripping to the removing means. On the
contrary, by a single intercepting means, the wires are
intercepted, tensioned, and wound in a skein for the ex-
pulsion.

[0018] Insuchamanner, by means of said intercepting
means itis achieved not only the removal of the wrapping
wires, butalso the compaction thereofin order to optimize
the subsequent storage.

[0019] By virtue of this solution, the cutting system is
also simple, since it is built-in in the same compacting
means.

[0020] Therefore, the advantages of the finding can be
mainly related to the simplicity of the means implemented
and the separation efficiency.

[0021] Said objects and advantages are all achieved
by the bale opening device, which is the subject matter
of the present finding, which is characterized by what is
indicated in the claims set forth below.

BRIEF DESCRIPTION OF THE FIGURES

[0022] This and other features will be more apparent
from the following description of some embodiments,
which are illustrated by way of example only and not by
way of limitation in the appended drawing tables.

- Figs. 1 and 1A show different views, of which an
axonometric one, of the bale opening device in ac-
cordance with the invention;

- Fig. 2 shows in axonometric view a detail of the in-
tercepting means that are integral to the bale open-
ing device and are configured to intercept the wrap-
ping wires of the bale, and subsequently to exert a
tensioning force thereupon;

- Fig. 3 shows a detail of the gripping means of the
package of material to be opened by said bale open-
ing device;

- Fig. 4 shows in axonometric view the front and rear
of one of the holding and cutting means of the device
in question.

- Fig. 5 shows a detail in axonometric view of the cut-
ting means of the device.

DESCRIPTION OF THE INVENTION

[0023] With particular referenceto Fig.1and 1A, abale
opening apparatus or device 10 for opening bales 20
packaged with wrapping material 30 such as wires or
straps, where each wire 30is preferably adapted to define
aring about a side surface 21 of the bale 20 is represent-
ed.

[0024] Afirstsubject matter ofthe inventionisthe meth-
od for the opening of said bales 20 and the separation
of the wrapping material 30 from the content of the bale
20.

[0025] As stated, the bale 20 is packaged and/or tied
with at least one or more wires 30 and arranged in a
removal structure.
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[0026] The processimplemented by the presentinven-
tion to carry out the separation of the wrapping material
30, which by for the sake of simplicity will be referred to
as wires 30 herein below, provides for holding the bale
20, and carrying out a series of operations while keeping
the bale 20 stationary and hold by the holding means 2.
[0027] In a preferred embodiment said holding means
2 comprise two substantially planar and opposite surfac-
es, configured to contact two opposite sides of the side
surface 21 of the bale 20.

[0028] With the so-hold bale 20, the process first pro-
vides for at least intercepting its one or more wrapping
wires 30 and for exerting a force adapted to cause the
side tensioning of said one or more wires 30. Preferably
the above-mentioned force is in a perpendicular direction
to the side surface 21 or side of the bale 20 wrapped by
said one or more wires 30.

[0029] Since the wires 30 are annularly wrapped, the
tensioning of the wires 30 is caused by exerting an action
of moving away or "detachment" from the bale 20.
[0030] In the case of multiple wires 30, said process
provides for causing the tensioning by the interaction with
the wires 30 sections on a same side with respect to the
side surface of the wrapped bale 20.

[0031] Thisactionis preparatory tothe subsequentreal
cutting action. In fact, after the tensioning, the wires 30
are cut by the special cutting means 4.

[0032] Preferably the cutting occurs through means
that are already in place, since they are part of the com-
pression and holding means 2.

[0033] After cutting the wires 30, they are removed and
extracted.

[0034] Itis highlighted that in this tensioning operation
the wires 30 are removed from the tensioning side. In
more detail, said removal action occurs while the action
of moving away from the side of the bale 20 that created
that tensioning is continued. The removal is preferably
completed by performing, simultaneously to the parting
action, a winding action of the cut wires 30.

[0035] In fact, the tensioning action is such that, once
the wires 30 have been tensioned, they are also blocked
to facilitate the subsequent winding, so that the removal
action (in this case, by winding) is established in the short-
est time possible as soon as the cutting means 4 have
cut the wires 30.

[0036] By virtue of this solution, it is possible, by the
winding step, to optimize the expulsion of the wires 30,
since they are more compacted, which promotes the sub-
sequent storage thereof.

[0037] Once the removal is complete, itis provided for
stopping the holding of said bale 20.

[0038] In brief, the process providing for acting on the
hold bale 20 consists of:

a. Intercepting its one or more wrapping wires 30,
b. Exerting a tensioning force on said one or more
wires 30,

c. Cutting the wires 30,
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d. Removing the cut wires 30 preferably by blocking
and winding said one or more wires 30.

[0039] The bale openingdevice 10 comprises aresting
plane 1 on which the bale 20 is positioned, and holding
means 2 configured to hold the bale 20 packaged and/or
tied with at least one or more wires 30 annularly wrapped
about the side surface 21 of the bale 20.

[0040] According to a preferred embodiment said ap-
paratus further comprises intercepting means 3, typically
comprising a rod 31, which is configured to intercept and
tension said one or more wires 30, and cutting means 4
operating according to the following steps:

a) the intercepting means 3 insert within the ring of
said one or more wires 30 of the hold bale 20;

b) the intercepting means 3 translate, thus moving
the wires 30 away from the bale 20 and tensioning
them;

c) the cutting means 4 cut said one or more wires 30;
d) the intercepting means 3 remove and separate
the wires 30 from the bale 20;

e) the holding means 2 move away from the bale 20
after the removal of the wires 30.

[0041] Inthe case of multiple wires 30, the intercepting
means 3 are configured to intercept them from a same
side 21a of the side surface 21 of the wrapped bale 20.
[0042] In accordance with a further aspect of the in-
vention, the intercepting means 3 comprise the rod 31,
which extends according to a vertical direction Z that is
substantially perpendicular to the surface passing
through each ring formed by the wires 30.

[0043] In accordance with a possible embodiment, the
rod 31 is configured to insert within the rings formed by
the wires 30, by a translation according to the vertical
direction Z.

[0044] In a formulation of the present finding, said in-
tercepting means 3 are configured to carry out a first
translation according to a horizontal direction Y perpen-
dicular to the side 21a of the bale 20, by moving the wires
30 away from the bale 20 and putting them in tension.
[0045] In the embodiment illustrated, with particular
reference to Figs. 1A, 2 and 3, it is noted that the inter-
cepting means 3 are movable vertically, or in a substan-
tially vertical direction Z, being supported on a frame 32
translating in the vertical direction indicated with Z.
[0046] Said frame 32, hence the intercepting means
3, is also movable according to the horizontal direction
Y perpendicular to the side 21a in which the wires 30 are
intercepted by the intercepting means 3; according to an
aspect of the finding, for example, said translation occurs
through rolling means that slide on corresponding tracks
and the actuation by at least one pneumatic or hydraulic
or electric cylinder.

[0047] The cutting means 4 comprise two blades 41
and 42, at least one blade 41 of which being movable,
which, in the case of multiple wires 30 is configured to
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intercept all the wires on the same side with respect to
the wrapped bale 20.

[0048] In accordance with a characteristic of the
present finding the movable blade 41 is configured to cut
the wires 30 by a translation according to the vertical
direction Z.

[0049] Said blade 41 comprises a plurality of teeth 43
that are arranged inclined with respect to the vertical di-
rection Z so as to hold the wires 30 more within the blade
during the cutting. By virtue of this solution, there is an
increased assurance to be able to cut all the wires 30
that are hold by the inclined surface of the tooth 43.
[0050] Furthermore, the two blades 41 and 42 are pref-
erably positioned so that the inclination of the teeth 43
thereof is the opposite, i.e., for example, the movable
blade 41 will have its teeth 43 upwardly sloped, while the
fixed blade 42 will have its teeth 43 downwardly sloped,
or vice versa.

[0051] In such a manner the wires 30 remain blocked
until the cutting within an area defined by the teeth 43 of
the two blades 41 and 42.

[0052] Anembodimentfurther provides that the cutting
means 4 are preferably arranged on the holdingmeans 2.
[0053] According to a preferred embodiment the cut-
ting means 4 are positioned opposite to the tensioning
means 3, i.e., on the side opposite the intercepting side
21a.

[0054] An aspectof the invention provides that the ten-
sioning means 3 are also arranged at the holding means
2.

[0055] According to a further aspect of the invention,
once the cutting of the wires 30 has been carried out, in
order to remove and separate them from the bale 20, the
intercepting means 3 are configured to carry out a second
translation in the same tensioning direction Y such as to
move them farther away from the bale 20.

[0056] In order to complete the extraction, a preferred
solution is the one providing for the rotation of the inter-
cepting means 3 during the moving away from the bale
20, so asto extract said one or more wires 30 by wrapping
them about the intercepting means 3 themselves.
[0057] An aspect of the finding provides that the inter-
cepting means 3 are able to rotate about a rotational axis
arranged according to the vertical direction Z.

[0058] In order to enhance the holding of the wires 30
especially in the initial wrapping step, the intercepting
means 3 comprise an abutment element 5, which blocks
said wires 30 during the rotation. A preferred embodiment
provides that the abutment element 5 blocks the wires
30 on the rod 31.

[0059] Once the wrapping is completed, the wires 30
are extracted from the intercepting means 3, by an ex-
pulsion element that make them slide along the intercept-
ing means 3 until making them fall in a suitable collecting
container.

[0060] However, it is understood that what has been
described above has given by way of non-limiting exam-
ple; therefore, possible detail variations which would be
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necessary due to technical and/or functional reason are
already intended to fall within the same protection scope
defined by the claims set forth below.

Claims

1. A process provides for holding a bale (20), which is
packaged and/or tied with at least one or more wires
(30), where each wire (30) is adapted to define sub-
stantially a ring about a side surface (21) of the bale
(20) and with said bale (20) being thus hold, the proc-
ess further provides for:

a. Intercepting its one or more wrapping wires
(30),

b. Exerting a tensioning force of said one or more
wires (30),

c. Cutting the wires (30),

d. Removing the cut wires (30), characterized
in that said removal occurs by blocking and
winding said one or more wires (30).

2. The process according to claim 1, providing for stop-
ping the holding of said bale (20) once removal has
occurred.

3. The process according to claim 1, wherein, in the
case of multiple wires (30), it provides for causing
the tensioning by interacting with the wires (30) sec-
tions on a same side of the side surface (21) of the
wrapped bale (20).

4. The process according to claim 1, wherein the ten-
sioning force is in a direction perpendicular to the
side surface (21) of the bale (20) wrapped by said
one or more wires (30).

5. Theprocessaccordingto claim 1, wherein a tension-
ing side of said one or more wires (30) corresponds
to a removal side of said one or more wires (30).

6. A bale opening device (10) comprising holding
means (2) configured to hold a bale (20) packaged
and/ortied with atleast one or more wires (30), where
each wire (30) is adapted to substantially define a
ring about a side surface (21) of the bale (20), char-
acterized in that it comprises intercepting means
(3) and cutting means (4), wherein:

a. said intercepting means (3) are configured to
intercept and tension said one or more wires
(30), inserting themselves within the ring formed
by said one or more wires (30) of the hold bale
(20);

b. said cutting means (4) are configured to cut
said one or more tensioned wires (30);

c. said intercepting means (3) are adapted to be
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10.

1.

12.

13.

14.

15.

rotated in order to extract said one or more wires
(30) by winding.

The bale opening device (10) according to claim 6,
characterized in that the intercepting means (3) are
configured to intercept multiple wires (30) on a same
side (21a) of the wrapped side surface (21).

The bale opening device (10) according to claim 7,
characterized in that the intercepting means (3) are
configured to carry out a first translation according
to a horizontal direction (Y) perpendicular to the side
(21a) of the bale (20) moving the wires (30) away
from the bale (20) and putting them in tension.

The bale opening device (10) according to the claims
7 and 8, characterized in that the intercepting
means (3) are configured to carry out a second trans-
lation according to the horizontal direction (Y), i.e.,
in the same tensioning direction, moving further from
the bale (20) to remove and separate the wires (30).

The bale opening device (10) according to one of
the previous claims, characterized in that the inter-
cepting means (3) comprise arod (31) extending ac-
cording to a vertical direction (Z) which is substan-
tially perpendicular to the surface passing through
each ring formed by said wires (30), the rod (31)
being configured to insert within said rings of wires
(30) by a translation according to the vertical direc-
tion (2).

The bale opening device (10) according to one of
the previous claims, characterized in that the inter-
cepting means (3) further comprise an abutment el-
ement (5) configured to get close to the rod (31) and
block the wires (30), thus holding them during the
rotation of said intercepting means (3).

The bale opening device (10) according to claim 6
characterized in that the cutting means (4) are ar-
ranged on the holding means (2).

The bale opening device (10) according to claims 6
and 12, characterized in that the cutting means (4)
comprise afixed blade (42) and at least one movable
blade (41) configured to cut the wires (30) by atrans-
lation according to the vertical direction (2).

The bale opening device (10) according to claim 13,
characterized in that the fixed blade (42) and the
movable blade (41) comprise a plurality of teeth (43)
arranged inclined with respect to the vertical direc-
tion (Z) so as to hold the wires (30) within the blade
(41, 42) during the cutting.

The bale opening device (10) according to claim 14
characterized in that the two blades (41, 42), mov-
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able and fixed, are positioned so that the inclination
of the teeth (43) is opposite, where the movable
blade (41) teeth (43) are upwardly sloped, and the
fixed blade (42) teeth (43) are downwardly sloped,
or vice versa.
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