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SCREENING BUCKET
DESCRIPTION

The present invention relates to a screening bucket of the type comprising a
plurality of rotating elements which are arranged parallel with each other.

In the technical field being referred to, there are known buckets which can
be applied to the end of the arm of an operating machine and which are intended
for collecting inert materials, such as materials resulting from demolished buildings,
and which are provided with a screening system which allows the removal of rubble
with small dimensions collected thereby.

An example of such buckets is described in the patent application EP2204501,
in which there is used a screening system which is formed by a pair of rotating
rollers.

The rollers have a plurality of radial extensions which act on the material
during the rotation thereof.

Since they are intended for a particularly heavy processing operation from
the mechanical point of view, there may be provision for the possibility of removing
the rollers for the replacement thereof or for subjecting them to maintenance.
Furthermore, the replacement of the rollers can also be provided in accordance with
the processing and the type of material which is subjected to screening which could
require rollers of a different type.

To this end, the patent application cited above provides for the use of the
receiving seats of the rollers and the relevant bearing which are formed by lateral
walls of the bucket comprising two separate portions.

In particular, one of the two portions can be removed so as to leave open the
seat and to allow the insertion and removal of the shaft.

However, this solution is not found to be practical if it is necessary to change
the type of the rollers because there is provision not only for the replacement of the

roller but also of the bearings which support it.
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A similar solution is also described in JP HO9 88354.

Another problem associated with the known solutions is connected with the
use of the radial extensions in the rollers which, in order to operate correctly, have
to be in phase with the extensions of the adjacent rollers.

During the assembly steps of the rollers, however, it may be complex to
arrange the rollers in a correct angular position. This problem is further particularly
perceived in the solutions in which the rollers can be detached from the bearings in
which, however, the bearing remains fixed to the structure of the bucket even when
the rollers are removed.

It is evident that, during the subsequent re-assembly of the rollers, the
bearings with the relevant supports for the rollers could have performed rotations
with respect to the last angular positions thereof, thereby losing the original
phasing.

This inevitably involves difficulties of assembly both in terms of complexity
and in terms of time required.

Therefore, the technical problem addressed by the present invention is to provide a
screening bucket which allows one or more of the disadvantages mentioned above
with reference to the prior art to be at least partially overcome.

In the context of this problem, an object of the present invention is to
provide a screening bucket in which the screening rollers can be replaced simply
while keeping the bearings and the relevant supports fixed to the main structure of
the bucket itself.

Another object is to provide a screening bucket comprising a plurality of
replaceable rollers in which the supports for the rollers maintain the mutual phasing
even when the rollers are removed.

This problem is solved by a screening bucket comprising a main structure
which includes a collecting portion for the material to be screened and a receiving

member in which there is collected the material which is subjected to sieving and
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which has a discharge opening for the screened material, a plurality of rotating
elements which are arranged in the region of the discharge opening so as to at
least partially obstruct the discharge opening, allowing the passage of material
having dimensions less than a predetermined dimension when the rotating
elements are rotated, the rotating elements being supported in a removable
manner on pairs of opposing bearing groups. The bearing groups comprise a
bearing and a rotatable support which is fixed to the bearing and to which there is
connected an end of the rotating element by a male/female connection which is
formed by a receiving seat and by a coupling extension formed on the rotatable
support and on the rotating element, respectively, or vice-versa. The receiving seat
and the coupling extension are configured so that the coupling extension can be
inserted in/withdrawn from the receiving seat by of a reciprocal movement
towards/away in a transverse direction with respect to the rotation axis of the
rotation element. The rotatable support further comprises a locking portion which is
capable of being retained by a corresponding retention device so as to prevent the
rotation of the rotatable support when the rotating element is removed.

The screening bucket according to the present invention allows the assembly
and optional replacement of the rotating elements in a simple and rapid manner.

In fact, the use of a male and female connection between rotating elements
and rotatable supports makes it possible to join those elements by a simple form-
fitting connection.

Furthermore, since the insertion/withdrawal of the coupling extension in/from
the receiving seat can be carried out by means of a transverse movement with
respect to the rotation axis of the rotating element, the removal thereof can be
carried out without disassembling the bearing, it instead being possible to remove
the rotating element from the rotatable support.

As a result of the use of a retention device, it is thus possible to lock the

rotatable supports in the most advantageous position in order to receive the
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relevant rotating elements.

At the same time, the retention device allows prevention of the rotation of
the rotatable supports when the rotating elements are removed, thereby allowing
the angular phasing to be maintained.

Preferably, the receiving seat has a base wall which is configured so as to
abut the coupling extension when it is inserted in the receiving seat in an insertion
direction, blocking the advance thereof in the insertion direction. In this manner,
the rotating element can be supported when it is assembled, thereby making these
operations easier even in light of the weight which these elements typically have.

According to a preferred embodiment, the receiving seat and/or the shaped
portion has/have a tapered shape. This allows the rotating element to be
advantageously guided in the receiving seat.

Preferably, the receiving seat and/or the shaped portion is/are tapered in the
insertion direction, thereby also promoting centring with respect to the rotation axis.

According to another aspect, the locking portions comprise a planar surface
which allows definition of a form-fitting connection which is simple but at the same
time effective in terms of preventing the rotation. More preferably, there are
provided a pair of diametrically opposed planar surfaces in order to further increase
the stability of the connection and to make the positioning of the retention device
even simpler.

In one embodiment, the bearing groups are supported on a respective lateral
wall of the receiving member. Preferably, the locking portions project from the
lateral walls in the opposite direction with respect to the rotating elements and,
even more preferably, with respect to the rotatable supports. This configuration
allows optimization of the accessibility of the locking portions by the retention
device.

According to another aspect, the invention also relates to a retention device

for rotatable supports of a screening bucket which is produced according to one or
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more of the preceding characteristics mentioned, comprising a plurality of shaped
elements which are configured so as to be able to be connected to the locking
portions so as to prevent the rotation of the rotatable supports.

On the basis of this aspect, it is also advantageously possible to retain the
rotatable supports of the rotating elements, achieving the advantages mentioned
above.

Preferably, the retention device comprises a plate, thereby ensuring a simple
and economical construction thereof.

According to a preferred embodiment, there are defined in the retention
device blocking recesses between adjacent shaped elements, inside which the
locking portions can be received, thereby allowing the retention device to be readily
inserted in the locking portions.

Preferably, the shaped elements are formed by prongs of a fork-like structure
which is defined by the plate. In this manner, it is possible to surround a plurality of
locking portions with a single structure.

In one embodiment, the shaped elements comprise a planar abutment
surface which is configured in such a manner that the planar surface of the locking
portions abuts it when the locking portions are inserted in the blocking recesses.
Preferably, the distance between diametrically opposed planar surfaces of the
blocking surface is equal to the distance between two shaped elements. This allows
the formation of a form-fitting connection with respect to the locking portions which
can readily be used and connected.

According to yet another aspect, the invention also relates to a kit comprising
a screening bucket and a retention device which are constructed according to one
or more of the characteristics mentioned above.

Preferably, the kit comprises fixing means of the retention device on the
screening bucket which are configured so as to be able to fix the retention device in

a non-operating position, in which the rotatable supports are free to rotate, and an
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operating position, in which the locking portions are retained by the retention
device, blocking the rotation of the rotatable supports.

According to a preferred embodiment, the fixing means comprise a pin and
two respective holes. The pin can be inserted in a respective hole of the two holes
in order to be arranged in the non-operating position and in the operating position,
respectively. This characteristic allows the retention device to be received and used
in a simple manner on the bucket.

Preferably, the receiving seat is formed on the rotatable support and has an
inlet opening for inserting the coupling extension, the locking portions and the
shaped elements being configured so that, when the retention device blocks the
rotation of the rotatable supports, the inlet opening faces towards the outer side of
the receiving member through the discharge opening. In this manner, the receiving
seats remain orientated, when the retention device is in an operating position, in
the direction which is more favourable for the insertion of the rotating elements.

Other advantages, characteristics and the methods of use of the present

invention will be appreciated more clearly from the following detailed description of
some embodiments, which are set out by way of non-limiting example. Reference
will be made to the Figures of the appended drawings, in which:

- Figure 1 is a perspective view of a screening bucket according to the present
invention;

- Figures 2A to 2C are perspective views, two of which are detailed views, of a
positioning sequence in an operating position of the retention device for the
rotatable supports of the screening bucket according to the present invention;

- Figure 3 is a side view of the screening bucket with the retention device in an
operating position;

- Figures 4, 5 and 5A are two views, a perspective view and a relevant detailed
view, of the screening bucket of the present invention with a rotating

element removed;
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- Figures 6A and 6B are two perspective views according to different points of
view of the screening bucket of the present invention with the rotating
elements removed; and

- Figure 7 is a partially exploded, perspective view of a rotating element and a
relevant rotatable support, a detail of the bucket according to the present
invention.

With reference initially to Figure 1, there is generally designated with reference

number 100 a screening bucket according to the present invention.

The screening bucket 100 comprises a main structure 1 in which there is defined
a collecting portion 10, which is preferably of blade-like form and by which the
material to be screened can be collected. The collecting portion 10 is connected to a
receiving member 11, in which there is collected the material to be subjected to
screening.

There is defined in the receiving member a discharge opening 12 for the
screened material, which is partially obstructed by a plurality of elements 2 which
rotate about a rotation axis X. The rotating elements 2 are arranged in a mutually
parallel manner and substantially define a base wall of the receiving member, in the
region of the discharge opening 12.

According to a preferred embodiment, the rotating elements 2 have a plurality
of radial extensions 20, for example, of star-like form. In this manner, the
extensions can form teeth which, by the rotation of the rotating elements, act on
the material, obtaining the desired screening thereof.

Preferably, the radial extensions 20 are of planar form and are spaced apart
from each other along the rotation axis X.

In one embodiment, the radial extensions 20 of a rotating element 2 are axially
staggered with respect to the radial extensions of the adjacent rotating elements.
In this manner, the trajectories of the radial extensions 20 of two rotating elements

2 can pass through each other.
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Therefore, these configurations allow the definition of restricted passages
between two adjacent rotating elements, thereby allowing the passage through the
discharge opening 12 only of material below a predetermined dimension during the
rotation of the rotating elements 2.

It is evident that the specific configuration of the rotating elements will be
defined by the type of material which has to be screened and the degree of
screening required.

In order to provide for different processing operations, the rotating elements can
also be removed and, to this end, are supported in a removable manner on pairs of
opposing bearing groups 3.

In particular, each rotating element 2 is supported in the region of an end by a
first bearing group 3A which is only partially visible in the Figures and which is
connected to a transmission which produces the rotation thereof.

The transmission, which is not illustrated in the Figures, may be, for example,
produced by a system involving a chain and toothed wheels, the wheels being
keyed to a relevant rotatable support 30 of the bearing group by a key seat 36
which is illustrated in Figure 7.

The opposite end is supported by a second bearing group 3B which is movable
instead, that is to say, it is caused to rotate by the rotating element 2 itself.

With reference again to Figure 1, in a preferred embodiment the bearing groups
3 comprise a bearing 31 and a rotatable support 30, on which an end 21 of the
rotating element 2 is connected. The rotatable support 30 is connected to the
bearing 21 in the region of the rotating portion thereof, preferably in the region of
the internal ring thereof. In one embodiment, the rotatable support 30 is keyed by
interference to the rotating portion of the bearing.

According to another aspect of the invention, the rotatable support has a portion
which projects axially towards the discharge opening 12 with respect to the bearing

on which it is mounted, that is to say, towards the zone in which the rotating
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elements 2 are received. It may be understood that in the context of the present
invention the axial direction is identified by the rotation axis of the bearing and the
rotating element, unless otherwise specified.

The Figures show only the housing of the bearing 31, the internal portions
thereof not being illustrated, which allows the assembly thereof on the receiving
member 11, preferably in the region of a lateral wall 13 thereof.

As can better be seen in Figure 7, according to a preferred embodiment the
rotating element 3 is preferably connected to the two bearing groups by a
male/female connection which is formed by a receiving seat 32 and by a coupling
extension 22.

According to a preferred embodiment, the receiving seat 32 is formed on the
rotatable support 30, preferably in the projecting portion towards the opening 12,
while the coupling extension 22 is formed on the rotating element 2. It is evident
that there could also be provision for a transposed embodiment, that is to say, in
which the male element is formed on the bearing group while the female element is
formed on the rotating element.

As can be observed in the Figures, in particular in Figures 4 and 6, the above-
described connection is configured so that the rotating element 2 can be removably
connected to the bearing groups 3, by being moved towards/away from the bearing
groups in an insertion direction I, which is advantageously orientated transversely
with respect to the rotation axis X of the rotating element 2. It may be noted that
in the context of the present invention the term transverse indicates that the
insertion direction I crosses the rotation axis X in a perpendicular or oblique
manner and, in other words, the two directions are not parallel with each other.

In fact, the receiving seat and the coupling extension are configured in such a
manner that the coupling extension can be inserted/withdrawn in/from the
receiving seat by a reciprocal approaching/withdrawal movement in a transverse

direction with respect to the rotation axis of the rotating element.
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Preferably, the receiving seat 32 is in the form of a V-like undercut which is
formed on an internal face, which is perpendicular to the rotation axis X, of the
rotatable support 30.

More generally, the seat 32 may advantageously have a base wall 34 which
optionally in the above-mentioned embodiment corresponds to the base of the V,
which is configured so as to abut the coupling extension 22 when it is inserted in
the receiving seat 32.

In this manner, the base wall 34 may act as a limit stop, by blocking the
advance of the coupling extension 22, and therefore of the rotating element 2, in
the insertion direction I. In this manner, the coaxiality between the rotating
element 2 and rotatable support 30 can be ensured.

Still in order to ensure the coaxiality but also in order to make the connection
between the two portions simpler, the receiving seat 32 and the shaped portion 21
may have a tapered shape. Preferably, the receiving seat 32 narrows progressively
from a relevant opening thereof in the insertion direction and therefore towards the
base wall if present.

In other words, the receiving seat is therefore narrowed in the insertion
direction I.

Again with reference to Figure 1, the bucket according to the present invention
further comprises a locking portion 33, which is preferably arranged in the region of
the rotatable support 30 and which is capable of being retained by a corresponding
retention device 4 so as to prevent the rotation of the rotatable support 30.

In this manner, when the rotating elements 2 are removed from the bucket, the
bearing groups 3 are not subjected to any rotation.

Therefore, this allows the replacement or the maintenance of the rotating
elements 2 to be carried out by maintaining the rotating members in a fixed
position and therefore allows the rotating elements to be received again in the

same position in which they were located before the maintenance operation. This
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characteristic is found to be particularly advantageous for the second bearing
groups 3B which, being movable, could readily rotate when the rotating elements 2
are removed.

Therefore, in one embodiment the retention device 4 is used only in the region
of these bearing groups, the others being kept locked by the transmission.

With particular reference now to Figure 2B, the retention device 4 is preferably
formed by a plate and comprises a plurality of shaped elements 41 which are
configured so as to be able to be connected to the locking portions 33 so as to
prevent the rotation of the rotatable supports 30.

In one embodiment, the connection between the retention device 4 and locking
portions 33 is produced by abutment between respective planar surfaces 35 and 43.

To this end, the locking portions 33 may comprise a planar surface 35 and even
more preferably a pair of diametrically opposed planar surfaces 35. These surfaces
can, for example, be constructed by two lateral notches which are constructed on
the locking portion 33 of the rotatable support 30.

The two planar surfaces 35 are therefore locked in a fork-like manner between
two adjacent shaped elements 41 which therefore define locking recesses 42 inside
which the locking portions 33 can be received.

In other words, the shaped elements 41 are formed by prongs of a fork-like
structure defined by the plate 40.

Preferably, the shaped elements 41 comprise a planar abutment surface 43
which is configured in such a manner that the planar surface 35 of the locking
portions 33 abuts it when the locking portions 33 are inserted in the locking
recesses 42.

The sequence of the positioning steps of the retention device 4 is illustrated in
Figures 2A to 2C.

It may be noted that in one embodiment, in order to make the locking portions

33 more accessible, they project from the lateral walls 13 in an opposite direction
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along the X axis with respect to the rotating elements 2, thereby making the planar
walls 35 readily accessible.

Figures 6A and 6B instead illustrate the bucket according to the present
invention when the retention device 4 is in an operating position, that is to say,
when it blocks the rotation of the rotating elements.

As can be seen in the Figures, according to a preferred embodiment the locking
portions 33 and the shaped elements 41 are configured in such a manner that,
when the retention device 4 blocks the rotation of the rotatable supports 30, the
inlet opening faces towards the outer side of the receiving member 11 through the
discharge opening 12.

This advantageously allows maintenance of the rotatable supports in the most
favourable position in order to insert and remove the rotating elements.

With reference again to Figures 1 and 2A, the present invention can be
advantageously supplied in the form of a kit, with the retention device 4 being
supplied together with the screening bucket 100.

Preferably, in this case there are present fixing means 5 of the retention device
4 on the screening bucket 100, which are configured so as to be able to fix the
retention device 4 in the non-operating position which is illustrated in Figure 1 and
in which the rotatable supports 30 are free to rotate, and in the operating position
which is illustrated, for example, in Figures 3 and 4 and in which the locking
portions 33 are retained by the retention device 4, blocking the rotation of the
rotatable supports 30.

According to a preferred embodiment, the fixing means 5 comprise a pin 50 and
two respective holes 51, 52. The pin 50, which may be a threaded pin or also a
screw, can be inserted in one of the two holes in order to be arranged in the non-
operating position and in the operating position, respectively.

The invention thereby solves the problem set, at the same time achieving a

plurality of advantages, including a substantial simplification of the assembly and
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disassembly operations of the rotating elements with substantial benefits during the

assembly and maintenance steps of the bucket.
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CLAIMS

1. A screening bucket (100) comprising a main structure (1) which includes a
collecting portion (10) for the material to be screened and a receiving member (11)
in which there is collected the material which is subjected to sieving and which has
a discharge opening (12) for the screened material, a plurality of rotating elements
(2) which are arranged in the region of the discharge opening (12) so as to at least
partially obstruct the discharge opening (12), allowing the passage of material
having dimensions less than a predetermined dimension when the rotating
elements (2) are rotated, the rotating elements (2) being supported in a removable
manner on pairs of opposing bearing groups (3), the bearing groups comprising a
bearing (31) and a rotatable support (30), which is fixed to the bearing (31) and to
which there is connected an end (21) of the rotating element (2) by a male/female
connection which is formed by a receiving seat (32) and by a coupling extension
(22) formed on the rotatable support (30) and on the rotating element (2),
respectively, or vice-versa, the receiving seat (32) and the coupling extension (22)
being configured so that the coupling extension (22) can be inserted in/withdrawn
from the receiving seat (32) by a reciprocal movement towards/away in a
transverse insertion direction (I) with respect to the rotation axis (X) of the
respective rotation element (2), the rotatable support (30) further comprising a
locking portion (33) which is capable of being retained by a corresponding retention
device (4) so as to prevent the rotation of the rotatable support (30) when the
rotating element (2) is removed.

2. A screening bucket (100) according to claim 1, wherein the receiving seat (32)
has a base wall (34) which is configured so as to abut the coupling extension (22)
when it is inserted in the receiving seat (32), blocking the advance thereof in the
insertion direction (I).

3. A screening bucket (100) according to claim 1 or 2, wherein the receiving seat

(32) and/or the coupling extension (22) have a tapered shape.
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4. A screening bucket (100) according to claim 3, wherein the receiving seat (32)
progressively narrows from a respective opening thereof in the insertion direction
(D).

5. A screening bucket (100) according to claim 3 or 4, wherein the receiving seat
(32) is in the form of a V-like undercut formed on an internal face, which is
perpendicular to the rotation axis (X), of the rotatable support (30).

6. A screening bucket (100) according to any one of the preceding claims, wherein
the locking portions (33) comprise a planar surface (35).

7. A screening bucket (100) according to any one of the preceding claims, wherein
each rotating element (2) is supported in the region of an end by a first bearing
group (3A) which is connected to a transmission which produces the rotation
thereof and in the region of an opposite end by a second movable bearing group
(3B), the locking portions (33) being formed only in the region of the second
movable bearing group (3B).

8. A screening bucket (100) according to any one of the preceding claims, wherein
the receiving seat (32) or said coupling extension (22) is/are formed in the region
of a portion of the rotatable support (30) which axially projects towards the
discharge opening (12).

9. A screening bucket (100) according to any one of the preceding claims, wherein
the receiving member (11) comprises a pair of lateral walls (13), each of which
supports a respective bearing group (3).

10. A screening bucket (100) according to claim 9, wherein the locking portions (33)
project from the lateral wall (13) of the respective bearing group (3) in the opposite
direction with respect to the rotating elements (2).

11. A screening bucket (100) according to claim 8 and claim 10, wherein the
locking portions (33) and the portions of the rotatable support (30) in which there
are formed the receiving seat (32) or the coupling extension (22), project from the

lateral wall (13), some in the opposite direction to the others.
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12. A retention device (4) for rotatable supports (30) of a screening bucket (100)
which is produced according to any one of the preceding claims, comprising a
plurality of shaped elements (41) which are configured so as to be able to be
connected to the locking portions (33) so as to prevent the rotation of the rotatable
supports (30).

13. A retention device (4) according to claim 12, wherein there are defined blocking
recesses (42) between adjacent shaped elements (41) inside which the locking
portions (33) can be received.

14. A retention device (4) according to claim 13, wherein the shaped elements (41)
are formed by prongs of a fork-like structure which is defined by a plate (40).

15. A retention device (4) according to either claim 13 or 14, wherein the shaped
elements (41) comprise a planar abutment surface which is configured in such a
manner that the planar surface (35) of the locking portions (33) abuts it when the
locking portions (33) are inserted in the blocking recesses (42).

16. A retention device (4) according to any one of claims 12 to 15, wherein the
distance between diametrically opposed planar surfaces (35) of the blocking surface
(33) is equal to the distance between two shaped elements (41).

17. A kit comprising a screening bucket (100) according to any one of claims 1 to
11 and a retention device (4) according to any one of claims 12 to 16.

18. A kit according to claim 17, comprising fixing means (5) of the retention device
(4) on the screening bucket (100) which are configured so as to be able to fix the
retention device (4) in a non-operating position, in which the rotatable supports (30)
are free to rotate, and an operating position, in which the locking portions (33) are
retained by the retention device (4), blocking the rotation of the rotatable supports
(30).

19. A kit according to claim 18, wherein the fixing means (5) comprise a pin and
two respective holes, the pin being able to be inserted in a respective hole of the

two holes in order to be arranged in the non-operating and in the operating position,
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respectively.

20. A kit according to any one of claims 17 to 19, wherein the receiving seat (32) is
formed on the rotatable support (30) and has an inlet opening for inserting the
coupling extension (22), the locking portions (33) and the shaped elements (41)
being configured so that, when the retention device (4) blocks the rotation of the
rotatable supports (30), the inlet opening faces towards the outer side of the

receiving member (11) through the discharge opening (12).
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