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The present disclosure regards a bucket (1) for an earth-working or materials-handling machine, comprising, a top portion (2)
comprising a web section (3), afirst (5) and a second (6) bucket side wall and a bucket floor (7) extending from a front cutting edge
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(57) Abrégé(suite)/Abstract(continued):

(8) of the bucket up to the top portion (2). The front cutting edge (8), the first and second side walls (5, 6) and the top portion (2)
form an opening (9) of the bucket (1), seen from a front view of the bucket (1). The bucket comprises a first inner reinforcement
beam element (10) provided on an inside of the bucket adjacent the opening (9), connecting the first side wall (5) to the web
section (3) and extending in a width direction (w) of the bucket from the first side wall (5) towards the second side wall (6), wherein
the first inner reinforcement beam element (10) and the web section (3), as seen in a sectional plane taken perpendicularly to the
width direction (w), form a first perimeter profile (11) enclosing an area, The bucket further comprises a second inner reinforcement
beam element (12) provided on an inside of the bucket adjacent the opening (9), connecting the second side wall (6) to the web
section (3) and extending in the width direction (w) of the bucket from the second side wall (6) towards the first side wall (5),
wherein the second inner reinforcement beam element (12) and the web section (3), as seen in a sectional plane taken
perpendicularly to the width direction (w), form a second perimeter profile (13) enclosing an area. The first and the second inner
reinforcement beam elements (10, 12) extend in the width direction (w) such that they abut each other at a region (19) between the
first and the second side walls (5, 6), and the first and the second inner reinforcement beam elements (10,12) further being formed
such that a height of the first and second perimeter profile (11, 13), respectively, decreases towards the region (19).
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Fig. 1

(57) Abstract: The present disclosure regards a bucket (1) for an earth-working or materials-handling machine, comprising, a top
portion (2) comprising a web section (3), a first (5) and a second (6) bucket side wall and a bucket floor (7) extending from a front
cutting edge (8) of the bucket up to the top portion (2). The front cutting edge (8), the first and second side walls (5, 6) and the top portion
(2) form an opening (9) of the bucket (1), seen from a front view of the bucket (1). The bucket comprises a first inner reinforcement
beam element (10) provided on an inside of the bucket adjacent the opening (9), connecting the first side wall (5) to the web section
(3) and extending in a width direction (w) of the bucket from the first side wall (5) towards the second side wall (6), wherein the
first inner reinforcement beam element (10) and the web section (3), as seen in a sectional plane taken perpendicularly to the width
direction (w), form a first perimeter profile (11) enclosing an area, The bucket further comprises a second inner reinforcement beam
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clement (12) provided on an inside of the bucket adjacent the opening (9), connecting the second side wall (6) to the web section (3)
and extending in the width direction (w) of the bucket from the second side wall (6) towards the first side wall (5), wherein the second
inner reinforcement beam element (12) and the web section (3), as seen in a sectional plane taken perpendicularly to the width direction
(w), form a second perimeter profile (13) enclosing an area. The first and the second inner reinforcement beam elements (10, 12) extend
in the width direction (w) such that they abut each other at a region (19) between the first and the second side walls (5, 6), and the first
and the second inner reinforcement beam elements (10,12) further being formed such that a height of the first and second perimeter
profile (11, 13), respectively, decreases towards the region (19).
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A BUCKET FOR AN EARTH-WORKING OR MATERIALS-HANDLING MACHINE

TECHNICAL FIELD

The present disclosure relates to a bucket for an earth-working or materials-handling
machine, the bucket comprising a top portion comprising a web section, a first and a
second bucket side wall, and a bucket floor extending from a front cutting edge of the
bucket up to the top portion, wherein the front cutting edge, the first and second side walls
and the top portion form an opening of the bucket, as seen from a front view of the bucket.

BACKGROUND

Earth-working or materials-handling machines, such as excavators, are widely used in the
construction and mining industries to move material, such as earth, sand, rocks and snow.
In many of these applications, buckets are used to pick up and transport material and for
example load it onto a truck or move it to a different location.

Buckets are commonly made of steel and provided in different sizes, to thereby be
adapted for machines of different sizes and machines having different lifting capacities.
Hence, when selecting an appropriate bucket size for a specific machine, the lifting
capacity of the machine may be considered. The lifting capacity may be defined as the
maximum weight the machine may lift. For example, when the machine is an excavator
with an excavator arm holding a bucket, a suitable bucket for the excavator may be
selected by controlling that the excavator arm will not exceed the maximum suspended
load capacity of the excavator when the arm is fully extended. Maximum suspended load
capacity may hence be defined as the maximum weight the outermost portion of the arm
may accommodate when the arm is completely extended in a horizontal direction out from
the excavator.

When selecting an appropriate bucket size, not only the weight of the bucket has to be

considered, but also one needs to consider the amount of material that can be loaded in
the bucket. Hence, the bucket selection depends on bucket weight and the weight of the
material in the bucket, when fully loaded. Hence, an efficient bucket should have a large
loading volume in relation to its weight (when empty), i.e. the loading volume and bucket

Date Recue/Date Received 2023-06-28



10

15

20

25

30

35

CA 03117066 2021-04-20

WO 2020/115295 2 PCT/EP2019/084023

weight ratio should be as high as possible without negatively affecting the bucket’s

strength.

SUMMARY

In view of the above, an object of the present disclosure is to provide an improved light-
weight bucket having high strength.

According to a first aspect, the object is achieved by the subject matter in claim 1. Further
embodiments of the disclosure may be found in the dependent claims and in the

accompanying description and drawings.

According to the first aspect, the object is achieved by a bucket for an earth-working or
materials-handling machine, comprising, a top portion comprising a web section, a first
and a second bucket side walll, a bucket floor extending from a front cutting edge of the
bucket up to the top portion, the front cutting edge, the first and second side walls and the
top portion forming an opening of the bucket, as seen from a front view of the bucket.
Moreover, the bucket comprises a first inner reinforcement beam element provided on an
inside of the bucket adjacent the opening, connecting the first side wall to the web section
and extending in a width direction of the bucket from the first side wall towards the second
side walll, wherein the first inner reinforcement beam element and the web section, as
seen in a sectional plane taken perpendicularly to the width direction, form a first
perimeter profile enclosing an area. The bucket further comprises a second inner
reinforcement beam element provided on an inside of the bucket adjacent the opening,
connecting the second side wall to the web section and extending in the width direction of
the bucket from the second side wall towards the first side wall, wherein the second inner
reinforcement beam element and the web section, as seen in a sectional plane taken
perpendicularly to the width direction, form a second perimeter profile enclosing an area.
The first and the second inner reinforcement beam elements extend in the width direction
such that they abut each other at a region between the first and the second side walls,
and the first and the second inner reinforcement beam elements are further formed such
that a height of the first and second perimeter profile, respectively, decreases towards the
region.

The expression web section as used herein means a section of material having a length,
a width and a thickness, wherein the length and/or the width of the section of material is
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substantially larger than the thickness, such as 5, 10, 15, 20 or more times larger than the
thickness. Preferably, both the length and the width are substantially larger than the
thickness. More preferably, the web section may be made of steel, preferably sheet metal.

The expression stating that the first and the second reinforcement elements abut each
other, means that abutting end portions of the respective elements are contacting each
other, or at least are positioned in the proximity of each other, with a shortest distance
between them being 10, 9, 8, 7, 6, 5, 4, 3, 2, 1 centimeter(s) or less. Still optionally,
abutting end portions of the first and second inner reinforcement beam elements may be
connected by a weld. This may provide a more robust inner reinforcement beam element
which extends from the first side wall to the second side wall. Still optionally, the first and
second inner reinforcement beam elements may be made by one single piece. Hence, the
abutting ends may be connected already prior to mounting the first and second inner
reinforcement beam elements to the bucket.

The bucket has a width which is defined by an extension between the first and the second
bucket side walls. The width of the bucket extends in a width direction, or a transverse
direction, which direction may be defined as a direction which is perpendicular to, or
substantially perpendicular to, a sectional plane defined by one of the first and second
side walls.

The expression “perimeter profile” as used herein may mean an outer profile of a
member, such as an outer profile forming the outer limits of the member. Hence, the
expression “perimeter profile enclosing an area” as used herein may mean an outer
profile formed by the respective inner reinforcement beam element and the web section,
which is enclosing an area. The area is preferably empty without any material portion
therein, i.e. hollow, thereby contributing to a reduced weight of the bucket, whilst providing
a high-strength configuration.

By the provision of the bucket as defined in the above, a light-weight and high strength
bucket configuration is achieved. More particularly, the configuration of the reinforcement
beam elements together with the web section has shown to form a robust top portion
which can accommodate large loads, especially in a height direction of the bucket, whilst
keeping the bucket weight as low as possible. Therefore, the bucket configuration may
allow a larger bucket loading volume, which in turn may improve the efficiency for the
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machine using the bucket. Preferably, the first and second inner reinforcement beam
elements are connected to the respective side walls and/or to the web section by a weld.
Still optionally, the first and second perimeter profiles enclosing an area preferably extend
in the width direction such that they form a first and second hollow profile at the top
portion of the bucket. Such hollow profiles have shown to provide at least a portion of a
beam-like element which is light in weight and provides high strength. Furthermore, the
configuration of the top portion allows making use of a thinner web section and thinner
inner reinforcement beam elements, preferably thinner sheet metal elements, thereby

reducing bucket weight further.

Optionally, the first inner reinforcement beam element and/or the second inner
reinforcement beam element may be provided at the top portion of the bucket, preferably
only provided at the top portion.

The decreasing heights of the perimeter profiles, which decreases from each side wall
towards the region, will provide a shape which is advantageous in that an outwardly bent
beam-like profile may be formed at the top portion, as seen from the front view of the
bucket. Such profile at the top portion has been found to provide high carrying capacity.
The outwardly bent beam-like profile is hence configured such that it extends in the width
direction from the first side wall to the second side wall. When the bucket is lifted
upwardly, the top portion may deflect outwardly. By configuring the top portion as in the
above, the resulting deflection of the top portion caused by lifting the bucket may be
reduced, thereby also reducing internal stresses in the bucket. As a consequence, the
strength of the bucket may be further increased. Reduced internal stresses may for
example be beneficial for possible welds of the bucket, and may increase the fatigue life
of the welds.

Optionally, the bucket, on an outside thereof, may comprise a connection member for
connecting the bucket to the earth-working or materials-handling machine. Still optionally,
the connection member may be attached to the web section, preferably by a weld. The
weld may due to the bent beam-like configuration of the top portion be exposed to
reduced internal stresses, thereby increasing fatigue life of the weld. Still optionally, the
connection member may be further attached to an outside of the bucket floor, preferably
by a weld.
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Optionally, a portion of the web section may extend outwardly from the opening in an
opposite direction with respect to a filling direction for the bucket, forming an outwardly
extending web section portion. It has been found that such an outwardly extending web
section portion may further increase bucket strength. Still optionally, the outwardly
extending web section portion may further protrude downwardly towards the front cutting
edge, preferably such that it forms a downwardly projecting nose portion. This may even
further improve bucket strength. In the event the bucket comprises a connection member
as in the above, the connection member may be attached to the outwardly extending web
section portion, preferably by a weld. Still optionally, the downwardly projecting nose
portion may be formed by bending the outwardly extending web section portion
downwardly towards the front cutting edge.

Optionally, at least one of the side walls may comprise a side wall portion in the proximity
of the top portion, which side wall portion extends in the width direction towards the web
section. Still optionally, the side wall portion may be attached to the web section,
preferably by a weld. Preferably, the weld is offset from a bucket corner between the
respective side wall and the top portion. Hence, the configuration of the side wall portion
may avoid providing a weld at any one of the bucket corners. Thereby the weld(s) may be
exposed to reduced stress, which in turn may improve bucket strength.

Optionally, the bucket may further comprise at least one outer reinforcement beam
element provided on an outside of the bucket, on the top portion thereof and adjacent the
opening, connecting the first and the second side walls to the web section and extending
in the width direction of the bucket between the first and second side walls, wherein the at
least one outer reinforcement beam element and the web section, as seen in a sectional
plane taken perpendicularly to the width direction, forms a third perimeter profile enclosing
an area. Thereby, the inner reinforcement beam elements, the web section and the at
least one outer reinforcement beam element may together form a light-weight beam-like
profile in the bucket’'s width direction, which extends from the first side wall to the second
side wall. Still optionally, the at least one outer reinforcement beam element may be
formed such that a height of the third perimeter profile increases towards a region of the
top portion in-between the first and second side walls, for example the region being a mid-
point therebetween. Thereby, the inner reinforcement beam elements and the at least one
outer reinforcement beam element may together form an outwardly bent beam-like profile
at the top portion, when seen from the front view of the bucket. Therefore, deflections
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caused by lifting the bucket may be reduced, resulting in reduced internal stresses in the
bucket. In other words, the reinforcement beam elements together with the web section
are configured to form an angular or bent top section pointing outwards from the bucket or
bucket loading volume, thereby extending or widening the opening of the bucket. Or put
differently, the reinforcement beam elements together with the web section are configured
to form an inverted v-shaped top section or an outwardly pointing arrow shaped top
section, thereby extending or widening the opening of the bucket.

Optionally, the bucket may comprise more than one outer reinforcement beam element,
such as 2, 3, 4, 5 or more reinforcement beam elements, provided consecutively in the
width direction.

Optionally, the web section may comprise an end portion being distal to the opening, the
distal end portion comprising a protruding portion extending in the width direction and
protruding downwardly towards the inside of the bucket through a slit of the bucket floor.
This configuration may provide a robust connection to the bucket floor, which especially
may accommodate large loads in the bucket floor's length extension between the front
cutting edge and the top portion, thereby further improving bucket strength.

Optionally, at least one of the web section, the first inner reinforcement beam element, the
second inner reinforcement beam element and the at least one outer reinforcement beam
element may be made of sheet metal.

Optionally, at least one of the first and second inner reinforcement beam elements may
have a substantially U-shaped, V-shaped, curved-shaped, such as semi-circular-shaped,
cross sectional profile, as seen in the sectional plane taken perpendicularly to the width
direction. As such, the U-shaped, V-shaped, curved-shaped, such as semi-circular-
shaped, cross sectional profile of the at least one first and second inner reinforcement
beam elements may together with the web section form the first and/or second perimeter
profile enclosing an area.

Optionally, the at least one outer reinforcement beam element may have a substantially
U-shaped, V-shaped, curved-shaped, such as semi-circular-shaped, cross sectional
profile, as seen in the sectional plane taken perpendicularly to the width direction. As
such, the U-shaped, V-shaped, curved-shaped, such as semi-circular-shaped, cross
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sectional profile of the at least one outer reinforcement beam element may together with
the web section form the third perimeter profile enclosing an area.

Optionally, the first and the second inner reinforcement beam elements abut each other
substantially at a central sectional plane taken perpendicularly to the width direction,
which central sectional plane is located substantially halfway in-between the first and the
second side walls as seen in the bucket’'s width direction, with substantially equal
distances to the first and the second side walls. Still optionally, the central sectional plane
may aiso define a plane of symmetry for the top portion and/or for the bucket.

Optionally, the connection member may be provided as one or more separate elements,
and may further be provided in-between adjacent outer reinforcement beam elements, as
seen in the width direction of the bucket. For example, if the connection member
comprises two separate elements, there may be three outer reinforcement beam
elements on the top portion arranged consecutively in the width direction of the bucket.
Furthermore, if the connection member comprises for example three or four separate
elements, there may be four or five outer reinforcement beam elements, respectively, on
the top portion arranged consecutively in the width direction of the bucket.

Optionally, the front cutting edge of the bucket may be formed such that the opening at
the front cutting edge forms a concave-shaped profile facing the top portion, when seen
from the front view of the bucket. Further forming the bucket such that the opening attains
a more smooth curved-like shape, when seen from the front view of the bucket, may
further reduce internal stresses in the bucket when in use. Thereby, a light-weight and
high strength bucket may be provided.

According to a second aspect, the object is achieved by a method for manufacturing a
bucket for an earth-working or materials-handling machine according to anyone of the
embodiments of the first aspect. The bucket comprises a top portion comprising a web
section, a first and a second bucket side wall, a bucket floor extending from a front cutting
edge of the bucket up to the top portion, the front cutting edge, the first and second side
walls and the top portion forming an opening of the bucket, seen from a front view of the
bucket. The method comprising the following step:

- providing a first inner reinforcement beam element on an inside of the bucket adjacent
the opening, the first inner reinforcement beam element connecting the first side wall to
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the web section and extending in a width direction of the bucket from the first side wall
towards the second side wall, wherein the first inner reinforcement beam element and the
web section, as seen in a sectional plane taken perpendicularly to the width direction,
form a first perimeter profile enclosing an area. The method further comprises the
following step:

- providing a second inner reinforcement beam element on an inside of the bucket
adjacent the opening, the second inner reinforcement beam element connecting the
second side wall to the web section and extending in the width direction of the bucket
from the second side wall towards the first side wall, wherein the second inner
reinforcement beam element and the web section, as seen in a sectional plane taken
perpendicularly to the width direction, form a second perimeter profile enclosing an area.
The first and the second inner reinforcement beam elements extend in the width direction
such that they abut each other at a region between the first and the second side walls,
and the first and the second inner reinforcement beam elements further being formed
such that a height of the first and second perimeter profile, respectively, decreases
towards the region.

It shall be noted that all embodiments and related advantages of the first aspect are
applicable to all embodiments of the second aspect, and vice versa.

Optionally, the method may further comprise the step of providing at least one outer
reinforcement beam element on an outside of the bucket, on the top portion thereof and
adjacent the opening, connecting the first and the second side walls to the web section
and extending in the width direction of the bucket between the first and second side walls,
wherein the at least one outer reinforcement beam element and the web section, as seen
in a sectional plane taken perpendicularly to the width direction, forms a third perimeter
profile enclosing an area.

Preferably, the web section, the first and second side walls, the inner reinforcement beam
elements and/or the at least one outer reinforcement beam element may be connected by
a welding operation. Further, also other members of the bucket may be connected by
welding operations.
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BRIEF DESCRIPTION OF THE DRAWINGS

With reference to the appended drawings, below follows a more detailed description of
embodiments of the disclosure cited as examples.

In the drawings:

Fig. 1 shows a bucket according to an embodiment of the present disclosure;

Figs. 2a-2c show cross sectional views of a top portion according to embodiments of the
present disclosure and fig. 2d shows a schematic illustration of a top portion of a bucket

according to an embodiment of the disclosure;

Fig. 3 shows another view of the bucket as shown in fig. 1;

Fig. 4 shows a side view of the bucket as shown in fig. 1;

Fig. 5 shows a view from behind of the bucket as shown in fig. 1; and

Fig. 6 shows a bucket according to an embodiment of the present disclosure.

The drawings show diagrammatic exemplifying embodiments of the present disclosure
and are thus not necessarily drawn to scale. It shall be understood that the embodiments
shown and described are exemplifying and that the invention is not limited to these
embodiments. It shall also be noted that some details in the drawings may be
exaggerated in order to better describe and illustrate the particular embodiment. Like
reference characters refer to like elements throughout the description, unless expressed

otherwise.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

A bucket according to embodiments described herein is suitable for use with any
earthmoving or materials-handling machine, such as a compact excavator, a dragline
excavator, amphibious excavator, power shovel, steam shovel, suction excavator, walking
excavator, bucket wheel excavator, a bulldozer, a loader, mining equipment, a tractor, a
skid steer loader etc. The earth-moving or materials-handling machine may be a ground
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engaging machine, or may have a bucket that is arranged to engage some other surface,

such as a pit wall in open pit mining.

The earth-moving or materials-handling machine may for example be used for digging a
trench, hole or foundations, in forestry work, construction, landscaping, mining, river
dredging or snow removal.

Figs. 1-5 show views of a bucket 1 for an earth-working or materials-handling machine
according to an embodiment of the present disclosure. More particularly, fig. 1 shows a
perspective view of the bucket 1 viewed at angle from the front and figs. 2a-c show cross
sectional views of a top portion 2, wherein the cross sections are defined by sectional
planes A-A, B-B and C-C, respectively, being perpendicular to the width direction w of the
bucket. Moreover, fig. 2d shows a schematic illustration of a top portion of a bucket
viewed from above, fig. 3 shows another front view of the bucket, fig. 4 shows a view from
the side of the bucket and fig. 5 shows the bucket viewed at angle from behind. Fig. 6
shows another embodiment where the connection member 14 is configured differently.

The bucket 1 as shown in figs. 1-5 comprises a top portion 2 comprising a web section 3,
a first 5 and a second 6 bucket side wall and a bucket floor 7 extending from a front
cutting edge 8 of the bucket up to the top portion 2. The web section 3 of this embodiment
is in the form of a plate member made by sheet metal, which has been formed into a
specific shape, for example formed in a bending operation. The front cutting edge 8, the
first and second side walls, 5 and 6, and the top portion 2 form an opening 9 of the bucket
1, as seen from a front view of the bucket 1.

The bucket 1 further comprises a first inner reinforcement beam element 10 provided on
an inside of the bucket adjacent the opening 9, connecting the first side wall 5 to the web
section 3 and extending in a width direction w of the bucket from the first side wall 5
towards the second side wall 6, wherein the first inner reinforcement beam element 10
and the web section 3, as seen in a sectional plane taken perpendicularly to the width
direction w, form a first perimeter profile 11 enclosing an area. An example embodiment of
the perimeter profile 11 is shown in fig. 2a.

In addition, the bucket 1 further comprises a second inner reinforcement beam element 12
provided on an inside of the bucket adjacent the opening 9, connecting the second side
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walll 6 to the web section 3 and extending in the width direction w of the bucket 1 from the
second side wall 6 towards the first side wall 5, wherein the second inner reinforcement
beam element 12 and the web section 3, as seen in a sectional plane taken
perpendicularly to the width direction w, form a second perimeter profile 13 enclosing an
area. An example embodiment of the perimeter profile 13 is shown in fig. 2b.

The first and the second inner reinforcement beam elements, 10 and 12, extend in the
width direction w such that they abut each other at a region 19 between the first and the
second side wallls, 5 and 6, and the first and the second inner reinforcement beam
elements 10, 12 further being formed such that a height of the first and second perimeter
profile 11, 13, respectively, decreases towards the region 19. Height direction is denoted
as h in the figures and is herein a direction which is perpendicular to the width direction.
The profile of the opening 9 at the top portion 2 is in this embodiment provided in that the
first and the second inner reinforcement beam elements, 10 and 12, taper inwardly toward
the region 19 where the elements abut each other. Hence, the sizes of the areas enclosed
by the first and the second perimeter profiles, 11 and 13, may be reducing in the direction
toward the region 19 where the elements abut each other. As a consequence of this
configuration, the first and the second perimeter profiles, 11 and 13, extend in the width
direction w such that they form first and second hollow profiles at the top portion 2 of the
bucket 1.

Furthermore, on an outside thereof, the bucket 1 comprises a connection member 14 for
connecting the bucket to the earth-working or materials-handling machine. The
connection member 14 of the embodiment shown in figs. 1-5 comprises two separate
elements which are separated by an intermediate outer reinforcement beam element 17.
The connection members 14 are further attached to the web section 3 by a weld. Still
further, in this particular embodiment, the connection member 14 is also attached to an
outside of the bucket floor 7 by a weld, which is shown in fig. 5. The connection member
14 connects the web section 3, the bucket floor 7 and the beam elements, 10, 12, 15, 17
and 18. Thereby, the bucket’s stiffness, especially at the top portion 2, has been found to
be improved. The connections are preferably made by welds.

A portion 4 of the web section 3 extends outwardly from the opening 9 in an opposite
direction with respect to a filling direction F for the bucket 1, forming an outwardly

extending web section portion 4. This is shown in e.g. figs. 2c and 4, where fig. 2¢c shows
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a cross sectional view of the top portion 2 taken along a sectional plane C-C as shown in
fig. 1. The outwardly extending web section portion 4 protrudes downwardly towards the
front cutting edge 8, such that it forms a downwardly projecting nose portion. The
connection member 14 is also attached to the outwardly extending web section portion 4
by a weld, thereby further increasing the bucket’s stiffness, especially at its top portion 2.
The configuration of the outwardly extending web section portion 4 has for example
shown to be beneficial for handling forces exposed to the bucket in different directions.
During use of the bucket, i.e. when the bucket is moving and/or pivoting around at least
one axle, it will namely be exposed to forces in different directions. By configuring the
outwardly extending web section portion 4 such that it protrudes downwardly and such
that the connection member 14 is connected thereto, the bucket stiffness may increase.
Thereby, a more light-weight bucket configuration may be provided without compromising
the bucket’s stiffness properties. Furthermore, it has been found that the downwardly
projecting nose portion 4 is beneficial for increasing the strength particularly in the middle
in-between the side walls 5 and 6. Thereby, the opening 9 at the middle of the top portion
2 can be made larger without compromising bucket strength.

The side wall 5 comprises a side wall portion 51 in the proximity of the top portion 2,
which side wall portion 51 extends in the width direction w towards the web section 3.
Further, the side wall portion 51 may be attached to the web section 3 by a weld 53, see
especially fig. 2d. The weld 53 is offset from a bucket corner 52 between the side wall 5
and the top portion 2. Hence, the configuration of the side wall portion 51 avoids providing
a weld at the bucket corner 52. Optionally, the weld may be provided between the web
section 3 and the side wall portion 51 such that it extends in a direction being substantially
parallel to a depth direction d of the bucket 1. Moreover, the weld may be provided
between respective outer end portions of the respective web section 3 and the side wall
portion 51, which end portions may lie flush against each other. In a similar manner, the
side wall 6 comprises a side wall portion 61 in the proximity of the top portion 2, which
side walll portion 61 extends in the width direction w towards the web section 3. Further,
the side walll portion 61 is also in this embodiment attached to the web section 3 by a weld
63, see fig. 2d. The weld 63 is offset from a bucket corner 62 between the side wall 6 and
the top portion 2. Hence, the configuration of the side wall portion 61 avoids providing a
weld also at the other bucket corner 62. Optionally, the weld may also here in a similar
manner be provided between the web section 3 and the side wall portion 61 such that it
extends in a direction being substantially parallel to the depth direction d of the bucket 1.
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Moreover, the weld may also be provided between respective outer end portions of the
respective web section 3 and the side wall portion 61, which end portions may lie flush

against each other.

The width direction, the depth direction and the height direction as used herein are
provided perpendicular with respect to each other, and may be regarded as
corresponding to a Cartesian coordinate system.

In the embodiments shown in e.g. fig. 1 and fig. 6, the front cutting edge 8 is formed such
that the opening 9 at the front cutting edge 8 forms a concave-shaped profile facing the
top portion 2, when seen from the front view of the bucket 1. Hence, the bucket 1 may
further be configured with a curved-like profile at the front cutting edge 8, thereby further
reducing internal stresses, when the bucket is in use. The front cutting edge 8 may be
provided with the curved-like profile by bending a metal element into the specific shape,
for example by bending a sheet metal element.

Fig. 2d shows a schematic illustration viewed from above of an example embodiment of a
top portion 2. The outer reinforcement beam elements are here omitted to better illustrate
the configuration of the web section 3 and the side wall portions 51 and 61. The web
section 3 extends in the width direction w and in a depth direction d of the bucket 1. The
web section 3 is connected to the bucket floor 7, preferably by a weld 72 extending
substantially in the width direction w. Welds 53 and 63, as previously described in the
above, are provided between the web section 3 and the respective side wall portions 51
and 62, in a direction being substantially parallel to the depth direction d of the bucket 1. A
connection member 14 is also shown, which here is provided as two separate elements.
The two separate elements extend in the depth direction d from the bucket floor 7 to the
web section 3 such that it also contacts and is connected to the outwardly extending web
section portion 4. The separate elements of the connection member 14 are here attached
to the bucket floor 7 and the web section 3, preferably by welds extending substantially in
the depth direction d.

The bucket 1 as shown in figs. 1-5 comprises three outer reinforcement beam elements,
15, 17 and 18 provided on an outside of the bucket 1, on the top portion 2 thereof and
adjacent the opening 9, connecting the first and the second side walls, 5 and 6, to the web
section 3 and extending in the width direction w of the bucket between the first and
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second side walls, wherein the three outer reinforcement beam elements and the web
section 3, as seen in a sectional plane taken perpendicularly to the width direction w,
forms a third perimeter profile 16 enclosing an area. The perimeter profile 16 is shown in
figs. 2a and 2b. The three outer reinforcement beam elements 15, 17 and 18 are here
provided consecutively in the width direction w, whereby each respective connection
element 14 is provided in-between the beam elements 15 and 17, and 17 and 18,
respectively, as seen in the width direction w.

The inner reinforcement beam elements 10 and 12, the web section 3 and the three outer
reinforcement beam elements 15, 17 and 18 together form a light-weight beam-like profile
in the bucket’s width direction, connecting the first side wall 5 to the second side wall 6.
Furthermore, the three outer reinforcement beam elements 15, 17 and 18 are formed
such that a height of the third perimeter profile 16 increases towards a region of the top
portion 2 provided in-between the first and second side walls 5, 6. In this particular
embodiment, the outer reinforcement beam elements 15 and 18 are formed such that a
height of the third perimeter profile 16 increases towards a region of the top portion 2
provided in-between the first and second side walls 5, 6, whilst the beam element 17 has
a constant height in its width direction. Thereby, an outwardly bent beam-like profile is
formed which comprises two bending points on the outside of the top portion 2 and one on
the inside thereof at the region 19, as seen in the width direction w, which bending points
on the outside are located between the beam elements 15, 17 and 17, 18, respectively.
As a consequence, the shape of the profile on the inside of the top portion 2 of the bucket
1 and the shape of the profile on the outside thereof together form an outwardly bent
beam-like profile at the top portion 2, when seen from the front view of the bucket 1.
Optionally, the bucket 1 may comprise more than two such bending points on the outside,
or even it may comprise only one such bending point, and still achieve the bent-like beam
element profile as mentioned in the above. Likewise, more than one bending point may
also be provided on the inside of the top portion.

A similar configuration is shown in the embodiment shown in fig. 6, with the difference that
the connection member 14 of the bucket 1 in fig. 6 comprises four separate elements 14
instead of two. As a consequence, there will be five outer reinforcement beam elements
instead of three, i.e. 15, 18, 20, 21 and 22, which are provided consecutively in the width
direction w. The number of separate elements of the connection member 14 may vary
depending on e.g. the size of the bucket. Still further, at least one of the separate
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elements of the connection member 14 may be connected to the outwardly extending web
section portion 4. In fig. 6 it can be seen that the two outer separate elements are
connected to the web section portion 4, whilst the two in the middle are not connected
thereto. Optionally, all the separate elements of the connection member 14 may be
connected to the outwardly extending web section portion 4, preferably by a weld.

Turning now especially to fig. 3, it can be seen that the web section 3 comprises an end
portion 31 being distal to the opening 9, the distal end portion 31 comprising a protruding
portion extending in the width direction w and protruding downwardly towards the inside of
the bucket 1 through a slit 71 of the bucket floor 7. This configuration may provide a more
robust connection to the bucket floor 7, as described in the above.

The web section 3, the first inner reinforcement beam element 10, the second inner
reinforcement beam element 12 and the outer reinforcement beam elements, 15, 17 and

18 are made of sheet metal.

In the embodiments shown in the figures, the first and second inner reinforcement beam
elements, 10 and 12, and the outer reinforcement beam elements, 15, 17, 18, 20, 21 and
22 have substantially U-shaped cross sectional profiles, as seen in sectional planes taken
perpendicularly to the width direction w. It shall however be noted that also other cross
sectional shapes enclosing an area may be used, such as V-shape, semi-circular shapes

etc., as e.g. described in the above.

Moreover, the first and the second inner reinforcement beam elements 10 and 12 abut
each other substantially at a central sectional plane taken perpendicularly to the width

direction, which central sectional plane is located substantially halfways in-between the
first and the second side walls 5 and 6 as seen in the bucket’s 1 width direction w, with

substantially equal distances to the first and the second side walls.

It is to be understood that the present disclosure is not limited to the embodiments
described above and illustrated in the drawings; rather, the skilled person will recognize
that many changes and modifications may be made within the scope of the appended
claims.
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CLAIMS

1. A bucket for an earth-working or materials-handling machine, comprising:
a top portion comprising a web section,
a first and a second bucket side wall,
a bucket floor extending from a front cutting edge of the bucket up to the top
portion,
the front cutting edge, the first and second side walls and the top portion forming
an opening of the bucket, seen from a front view of the bucket,
a first inner reinforcement beam element provided on an inside of the bucket
adjacent the opening, connecting the first side wall to the web section and
extending in a width direction (w) of the bucket from the first side wall towards the
second side wall, wherein the first inner reinforcement beam element and the web
section, as seen in a sectional plane taken perpendicularly to the width direction
(w), form a first perimeter profile enclosing an area,
a second inner reinforcement beam element provided on the inside of the bucket
adjacent the opening, connecting the second side wall to the web section and
extending in the width direction (w) of the bucket from the second side wall
towards the first side wall, wherein the second inner reinforcement beam element
and the web section, as seen in the sectional plane taken perpendicularly to the
width direction (w), form a second perimeter profile enclosing an area,
the first and the second inner reinforcement beam elements extending in the width
direction (w) such that they abut each other at a region between the first and the
second side walls, and the first and the second inner reinforcement beam
elements further being formed such that a height of the first and second perimeter
profile, respectively, decreases towards the region.

2. The bucket according to claim 1, wherein the bucket, on an outside surface
thereof, comprises a connection member for connecting said bucket to the earth-

working or materials-handling machine.

3. The bucket according to claim 2, wherein the connection member is attached to
the web section.

4. The bucket according to claim 3, wherein the connection member is further
attached to an outside surface of the bucket floor.

Date Recue/Date Received 2023-06-28
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5. The bucket according to any one of claims 1 to 4, wherein a portion of the web
section extends outwardly from the opening in an opposite direction with respect to
a filling direction for the bucket, forming an outwardly extending web section
portion.

6. The bucket according to claim 5, wherein the outwardly extending web section
portion further protrudes downwardly towards the front cutting edge.

7. The bucket according to any one of claims 2-4 wherein a portion of the web
section extends outwardly from the opening in an opposite direction with respect to
a filling direction for the bucket, forming an outwardly extending web section
portion, and wherein the connection member is attached to the outwardly
extending web section portion.

8. The bucket according to any one of claims 1 to 7, wherein at least one of the side
walls comprises a side wall portion in the proximity of the top portion, which side
wall portion extends in the width direction (w) towards the web section.

9. The bucket according to claim 8, wherein the side wall portion is attached to the
web section.

10. The bucket according to claim 9, wherein the web section is offset from a bucket
corner between the respective side wall and the top portion.

11. The bucket according to any one of claims 1 to 10, further comprising at least one
outer reinforcement beam element provided on an outside of the bucket, on the
top portion thereof and adjacent the opening, connecting the first and the second
side walls to the web section and extending in the width direction (w) of the bucket
between the first and second side walls, wherein the at least one outer
reinforcement beam element and the web section, as seen in the sectional plane
taken perpendicularly to the width direction (w), forms a third perimeter profile
enclosing an area.

Date Recue/Date Received 2023-06-28
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12. The bucket according to claim 11, wherein the at least one outer reinforcement
beam element is formed such that a height of the third perimeter profile increases
towards a region of the top portion in-between the first and second side walls.

13. The bucket according to claim 11 or 12, wherein the at least one outer
reinforcement beam element comprises more than one outer reinforcement beam
elements provided consecutively in the width direction (w).

14. The bucket according to any one of claims 1 to 13, wherein the web section
comprises an end portion being distal to the opening, the distal end portion
comprising a protruding portion extending in the width direction (w) and protruding
downwardly towards the inside of the bucket through a slit of the bucket floor.

15. The bucket according to any one of claims 1 to 14, wherein at least one of the web
section, the first inner reinforcement beam element, and the second inner
reinforcement beam elementis made of sheet metal.

16. The bucket according to claim 3, wherein the connection member is attached to
the web section by a weld.

17. The bucket according to claim 4, wherein the connection member is further
attached to the outside surface of the bucket floor by a weld.

18. The bucket according to claim 6, wherein the outwardly extending web section
portion further protrudes downwardly towards the front cutting edge to form a

downwardly projecting nose portion.

19. The bucket according to claim 9, wherein the side wall portion is attached to the
web section by a weld.

20. The bucket according to claim 7, wherein the connection member is attached to
the outwardly extending web section portion by a weld.

21. The bucket according to claim 12, wherein the region is a mid-point between the
first and second side walls.

Date Recue/Date Received 2023-06-28
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22. The bucket according to claim 13, wherein the more than one outer reinforcement
beam element comprises a series of 2, 3, 4, 5 or more reinforcement beam
elements.

23. The bucket according to claim 11, wherein at least one of the web section, the first

inner reinforcement beam element, the second inner reinforcement beam element,
and at least one outer reinforcement beam element is made of sheet metal.

Date Recue/Date Received 2023-06-28
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