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(10) of a coupling connectable to a machine-side coupler
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body (2) by means of mechanical fastening means (8).
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chine comprising said bucket and methods for managing
earth-moving machines.
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Description

Field of the invention

[0001] The invention falls within the sector of equip-
ment for earth-moving machines.

Prior art

[0002] In the sector of earth-moving machines it is
known to use couplings for connecting a tool to an exca-
vator.

[0003] According to a known configuration of a cou-
pling, one part of a coupling is fixed to the excavator
where it is always left mounted, except when mainte-
nance or extraordinary replacement operations are re-
quired. Another part of the coupling is fixed to the tool.
Connecting together of the coupling part fixed to the ex-
cavator and the other coupling part fixed to the tool in-
volves the use of a pair of locking members, one intended
to support and the other one to allow movement of the
tool.

[0004] Said connection operation is not a simple oper-
ation and cannot be easily or rapidly performed by a sin-
gle operator.

[0005] Different types of couplings exist on the market
and may be of a universal or proprietary nature.

[0006] The tools are manufactured so that they are de-
signed or suitable for fixing together with only one type
of coupling since, during a manufacturing process, the
coupling part is welded onto the tool depending on the
features of the coupling part fixed to the excavator.
[0007] This therefore means that, if an excavator re-
quires a new tool, the choice of the new tool is limited to
the tools which have a coupling part compatible with that
of the excavator.

[0008] Alternatively, it is possible to order a new tool,
although the manufacturing process lasts several (on av-
erage 3 to 6) weeks before the desired tool may be de-
livered.

[0009] The Applicant, after long and intensive R&D ac-
tivity, has developed a bucket, an earth-moving machine
and handling methods which are able to provide a suit-
able response to the existing limitations, drawbacks and
problems.

[0010] The present invention therefore relates to a
bucket having the features of the attached claims.
[0011] The presentinvention relates furthermore to an
earth-moving machine comprising said bucket having the
features of the attached claims.

[0012] The present invention relates furthermore to
methods for handling an earth-moving machine having
the features of the attached claims.

Summary of the invention

[0013] The object of the invention is to solve the afore-
mentioned drawbacks of the prior art.
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[0014] The present invention relates to a bucket 1
which comprises a bucket body 2 which delimits a ma-
terial-containing compartment 4 and an opening 6 for ac-
cess to the material-containing compartment 4, wherein
the bucket body 2 comprises at least one seat 22 at least
partially circumscribed by a thickness S of a wall 20 of
the bucket body 2, and a bucket-side coupler 10 con-
nectable to a machine-side coupler 58 of an earth-moving
machine. The bucket-side coupler 10 is at least partially
(for example: only partially) housed in said seat 22 and
is removably fastened to the bucket body 2 by means of
mechanical fastening means 8.

[0015] In this way, the bucket-side coupler 10 may be
removed from the bucket body 2, for example replaced
with a different bucket-side coupler 10, by means of the
mechanical fastening means 8.

[0016] The presentinvention relates furthermore to an
earth-moving machine which comprises a machine-side
coupler 58 of a coupling, and at least one bucket 1 ac-
cording to the present invention, the bucket-side coupler
10 of which is connected to said machine-side coupler
58 in a releasable manner.

[0017] The present invention relates furthermore to a
method for handling an earth-moving machine compris-
ing the following steps (1) - (VI):

(1) provision of an earth-moving machine comprising
a machine-side coupler 58 of a coupling;

(I selection of a bucket body 2 which delimits a ma-
terial-containing compartment 4 and an access
opening 6 to the material-containing compartment
4, wherein the bucket body 2 comprises at least one
seat 22 which is at least partially circumscribed by a
thickness S of a wall 20 of the bucket body 2;

(I11) selection of a bucket-side coupler 10 of said cou-
pling, which is configured to be connected to the ma-
chine-side coupler 58 of the earth-moving machine
of step (I);

(IV) at least partially housing of the bucket-side cou-
pler 10 of step (lll) in the seat 22 of the bucket body
2 of step (Il);

(V) following step (IV), removably fastening of the
bucket-side coupler 10 to the bucket body 2 by
means of mechanical fastening means 8, so as to
obtain a bucket 1;

(V1) connection of the bucket 1 of step (V) to the
earth-moving machine of step (l) by means of said
bucket-side coupler 10 and said machine-side cou-
pler 58 of the coupling.

[0018] The present invention relates furthermore to a
method for handling an earth-moving machine compris-
ing the following steps (I') - (VI'):
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(I') provision of an earth-moving machine comprising
a machine-side coupler 58 of a coupling;

(Il') selection of a bucket body 2 which delimits a
material-containing compartment 4 and an access
opening 6 to the material-containing compartment
4; wherein the bucket body 2 comprises at least one
seat 22 which is at least partially circumscribed by a
thickness S of a wall 20 of the bucket body 2;

(II’) selection of a bucket-side coupler 10 of said
coupling, which is configured to be connected to the
machine-side coupler 58 of the earth-moving ma-
chine of step (I');

(IV’) connection of the machine-side coupler 58 of
step (I') and the bucket-side coupler 10 of step (III');

(V’) at least partially housing of the bucket-side cou-
pler 10 of step (IV’) inside the seat 22 of the bucket
body 2 of step (II');

(VI') following step (V’), removably fastening of the
bucket-side coupler 10 to the bucket body 2 by
means of mechanical fastening means 8.

[0019] It is pointed out that in this description the ex-
pressions "configured to be connected to the machine-
side coupler” or "connectable to a machine-side coupler"”
man that the bucket-side coupler 10 is designed and con-
structed to interact with the machine-side coupler of said
coupling, so as to complete the coupling and fix the buck-
etto the earth-moving machine in order to make the latter
operative for carrying out working operations such as lev-
elling, movement of material, raising of material, exca-
vation work or the like.

Advantages of the invention

[0020] The invention has the following advantages.
[0021] Advantageously, the bucket according to the
present invention comprises a second-level connection
which connects together the bucket-side coupler and the
bucket body and which provides the bucket itself with a
degree of versatility greater than that of the known buck-
ets. In fact, it is not necessary for the bucket according
to the present invention to retain the same bucket-side
coupler defined at the time of its manufacture, but the
bucket-side coupler of the coupling may be changed de-
pending on the machine-side coupler of said coupling of
the earth-moving machine.

[0022] Advantageously, the releasable connection of
the bucket-side coupler does not modify the operability
and functioning of the bucket since the inset space of the
seat inside which the bucket-side coupler is inserted may
be used in such a way as not to modify the lever arms
predefined by the manufacturer and therefore in such a
way as notto negatively influence the operating efficiency
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of the bucket.

[0023] Advantageously, owing to the presence of a
lowered seat, it is possible to gain space within the thick-
ness of the bucket body wall and, for some embodiments,
further space inside the material-containing compart-
ment, without however weakening the structure of the
bucket.

[0024] Advantageously, a through-opening in the form
of a recess results in a high degree of versatility also
compared to the bucket-side couplers which project par-
tially from an edge of the bucket (for example Klak™ cou-
plers).

[0025] Advantageously, the bucket according to the
present invention does not have welded portions acting
between the bucket-side coupler and the bucket body,
such that the joint between bucket body and bucket-side
coupler may be realized using tools such as spanners or
screwdrivers and without having to mechanically remove
pre-existing welds.

[0026] Advantageously, the mechanical fastening
means which can be used in the bucket according to the
presentinvention are ordinary and available ata low cost.
[0027] Advantageously, the contact area between the
bucket-side coupler and the bucket body is relatively
small compared to the total surface area of the bucket
body. The fact that this contact surface is superimposed
only on a part of the total surface, and preferably on a
part of the top surface of the bucket body, means that
the bucket-side coupler may be selected independently
of the geometrical features of the bucket which, purely
by way of example, may have any width along the first
direction.

[0028] Advantageously, owing to the presence of the
seat, it is possible to obtain also a geometric (form-fit)
coupling between the bucket body and bucket-side cou-
pler.

[0029] Advantageously, the connecting wall is guided
into its correct position with respect to the bucket body,
or outside of this position during disassembly, in a precise
and reliable manner.

[0030] Advantageously, the bucket-side couplers
which can be used with the bucket according to the
present invention are not particularly limited since sub-
stantially any type of coupling may be placed on the buck-
et-side coupler and may be connected to the bucket body
according to the present invention. By way of example,
the bucket-side coupler according to different embodi-
ments could mount equally well a standard-type coupler
RA™, Lehnhoff™ (for example of the "SW" or "Symlock"
type), RC™, Klak™, Morin™, Came™, Volvo™, or Ver-
achtert™.

[0031] Advantageously, with the handling method ac-
cording to the present invention it is possible to reduce
the fixed warehouse management costs since the bucket
bodies and the bucket-side parts may be stored sepa-
rately, disconnected from each other, so as to allow the
composition of a suitable or desired combination for a
given earth-moving machine, said combination being
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able to be varied each time depending on the particular
circumstances.

[0032] Advantageously, with the handling method ac-
cording to the present invention it is possible to adapt
rapidly the bucket of an earth-moving machine depend-
ing on the working operation to be carried out and inde-
pendently of the availability of buckets provided with a
connection suitable for that earth-moving machine. This
advantage is particularly significant in the case where
fleets of earth-moving machines are hired.

[0033] Advantageously, the present invention results
in production cost-savings since the bucket bodies may
be made by means of repetitive welds which are very
similar (if not even identical) and are therefore suitable
for automated mass-production.

[0034] Advantageously, the present invention results
in organizational cost-savings since the production of
bucket bodies may be programmed independently of the
bucket-side couplers required for those bucket bodies.
[0035] In fact, the bucket bodies are made without
bucket-side couplers, and the bucket-side couplers are
produced in accordance with a production and organiza-
tional program which is independent of the production
and organizational planning of the bucket bodies. There-
fore, these production processes do not risk creating a
bottle-neck for each other.

[0036] Advantageously, as a result of the present in-
vention, itis possible to shorten the bucket delivery times
since the time required for production of the bucket-side
couplers is drastically reduced (to about afew days) com-
pared to the several weeks usually required for the man-
ufacture of a bucket complete with its own welded cou-

pling.

Preferred embodiments

[0037] In accordance with various embodiments, the
bucket 1 is an excavation bucket or a levelling bucket.
[0038] In accordance with various embodiments, the
bucket 1is a bucketfor general uses, a reinforced bucket,
a rock bucket, a bucket comprising a grille for selecting
and separating materials, a trapezoidal bucket, a direct-
able bucket or a channel-cleaning bucket.

[0039] Preferably, the material-containing compart-
ment 4 is designed to contain an excavation material.
[0040] In accordance with a possible embodiment, the
bucket-side coupler 10 forms part of a quick coupling,
the machine-side coupler 58 being the other part of said
quick coupling. Quick couplings are devices which are
known in this sector. Examples of quick couplings are
disclosed in the prior art documents EP 1,522,635 A2
and US 2009/311086 A1.

[0041] Preferably, the bucket-side coupler 10 (for ex-
ample a connecting wall 12 thereof) and the bucket body
2 are devoid of welds connecting them with each other.
[0042] In accordance with one embodiment, the me-
chanical fastening means 8 pass through the bucket body
2, or a connecting wall 12 of the bucket-side coupler 10,
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or the connecting wall 12 and the bucket body 2.
[0043] Preferably, the mechanical fastening means 8
are of the threaded type and comprise for example
screws or bolts.

[0044] By way of example, the seat 22 has a polygonal
- for example square, rectangular or trapezoidal - form
in a plan view.

[0045] In accordance with one embodiment, the seat
22 terminates at an edge 26, preferably a top edge, of
the bucket body 2.

[0046] In accordance with another embodiment, the
seat 22 extends as a recess from an edge 26, preferably
a top edge, of the bucket body 2.

[0047] Inaccordance with a preferred embodiment, the
seat 22 comprises at least one through-opening 44 which
communicates with the material-containing compart-
ment 4. The adjective "through" means that the opening
crosses completely the thickness S of the wall 20, forming
a passage in the material-containing compartment 4.
[0048] In accordance with another preferred embodi-
ment, the through-opening 44 extends as a recess from
an edge 26 of the bucket body 2.

[0049] In accordance with a further preferred embod-
iment, the seat 22 is separated from the material-con-
taining compartment 4 by a bottom wall 46.

[0050] In accordance with one embodiment, the
through-opening 44 or the bottom wall 46 are contained
within the thickness S.

[0051] Preferably, the through-opening 44 or the bot-
tom wall 46 are arranged at least partly inside the mate-
rial-containing compartment 4. According to this embod-
iment, the wall 20 is formed, shaped or bent in such a
way as to project into the material-containing compart-
ment 4 with respect to an inner surface of the bucket
body - facing the material-containing compartment 4 -
which delimits a perimeter thereof.

[0052] The seat 22 is preferably arranged approxi-
mately centrally between side walls 18 of the bucket body
2 and is positioned in a top surface 48 of the bucket body
2.

[0053] Preferably, the wall 20 is a containment wall
which extends around a first direction X.

[0054] In accordance with one embodiment, the buck-
et-side coupler 10 comprises atleast one connecting wall
12 for connection with the bucket body 2.

[0055] Preferably, the connecting wall 12 delimits at
least one abutment surface 14 with the bucket body 2,
more preferably at least two (for example: only two) abut-
ment surfaces 14.

[0056] In accordance with another embodiment, the
connecting wall 12 delimits at least one abutment surface
14 with the bucket body 2 which has a surface area of
between 3% to 40%, preferably between 4% and 30%,
more preferably between 10% and 25%, in relation to a
surface area of an external surface 16 - opposite to the
material-containing compartment 4 - of the bucket body
2.

[0057] Inaccordance with one embodiment, the bucket
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body 2 comprises at least one pair of side walls 18 which
are spaced apart in the first direction X.

[0058] In the embodiment shown, the first direction X
is oriented along a width of the bucket body 2.

[0059] Preferably, the side walls 18 may be oriented
transversely or orthogonally with respect to the first di-
rection X.

[0060] In accordance with one embodiment, the ac-
cess opening 6 is circumscribed by a bottom edge 24
and by a top edge 26 of the containment wall and by front
edges 28 of the side walls 18. Preferably, the bottom
edge 24 forms an excavation edge of the bucket 1, being
for example provided with one or more wear teeth or com-
ponents 38 projecting from the front of the bucket body 2.
[0061] In accordance with another embodiment, the
containment wall may be formed by one or more wall
elements joined together, for example one or more wall
plates. By way of example, at least one wall element may
be substantially flat. By way of a further example, at least
one wall element may be inwardly curved, so as to delimit
aconcave surface 36 facing the material-containing com-
partment 4.

[0062] Preferably, the side walls 18 are connected to
opposite end portions of the containment wall, so as to
circumscribe with said containment wall said material-
containing compartment 4 and said opening 6 for access
to the material-containing compartment 4.

[0063] Preferably, the connecting wall 12 is removably
fastened to the containment wall.

[0064] Preferably, the connecting wall 12 is arranged
at least partially superimposed on, more preferably so
as to close, the through-opening 44. Even more prefer-
ably, the connecting wall 12 or at least one part of the
bucket-side coupler 10 is housed in the through-opening
44,

[0065] Preferably, said recess is partly delimited by at
least one pair of guides 30 (for example guides parallel
to each other) with which the connecting wall 12 partially
makes contact. Said pair of guides 30 is configured to
slidably guide the connecting wall 12 during disengage-
ment from, or engagement with, the bucket body 2.
[0066] The guides 30 are for example lowered with re-
spect to the external surface 16 of the bucket body 2.
[0067] In accordance with another embodiment, the
bucket-side coupler 10 comprises a pair of coupling side
walls 32 connected to, and extending substantially par-
allel away from, the connecting wall 12. Preferably, the
coupling walls 32 are connectable to the machine-side
coupler by means of locking elements 34, for example
pins, engaging elements or a pin and a transverse wall.
More preferably, said locking elements 34 extend or are
aligned parallel to the first direction X.

[0068] In accordance with a further embodiment, the
bucket-side coupler 10 comprises a coupling body 50
from the opposite sides of which locking elements 34,
preferably a pair of tubular portions 52 and a pair of flang-
es 54, project. Each tubular portion 52 or flange 54 is
preferably aligned - parallel to the first direction X - with
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the other tubular portion 52 or flange 54 of the pair and
is facing on an opposite side of the coupling body 50.
According to one embodiment, the coupling body 50 is
fastened (for example welded) to the connecting wall 12.
[0069] In accordance with a yet further embodiment,
the bucket-side coupler 10 comprises a connecting wall
12, wherein the locking elements 34 (for example engag-
ing elements) project frontally from the connecting wall
12 and from an edge 26 of the bucketbody 2, and wherein
said bucket-side coupler 10 comprises a further locking
element 56 which is connected and extends from an up-
per surface of the connecting wall 12.

[0070] In any one of the preceding embodiments, said
engaging elements are preferably in the form of a hook
or comprise curved portions.

[0071] According to different embodiments, the buck-
et-side coupler could comprise a coupler known in the
sector. Only by way of example, the bucket-side coupler
could be selected from a standard-type coupler RA™,
Lehnhoff™ (for example of the "SW" or "Symlock" type),
RC™ Klak™, Morin™, CameTM, Volvo™, or Verachtert™.
[0072] Preferably, the earth-moving machine is char-
acterized in that it is a mini-excavator with a service
weight comprised from 0.8 tonnes to 5.9 tonnes or a midi-
excavator with a service weight comprised from 6 tonnes
to 10 tonnes.

[0073] In other embodiments, the earth-moving ma-
chine is characterized in that it is an excavator with a
service weight of more than 10 tonnes.

[0074] In accordance with one embodiment, the ma-
chine-side coupler is located on an operating arm 60 of
the earth-moving machine, more preferably on an end
portion of an articulated operating arm 60. Even more
preferably, the articulated operating arm 60 comprises a
raising arm connected to a frame of the earth-moving
machine and an excavation arm connected rotatably to
the raising arm. According to said embodiment, the ma-
chine-side coupleris located at one end of the excavation
arm opposite to an end connected to the raising arm.
[0075] Preferably, afirstlocking element 34 is pivotably
hinged together with the articulated operating arm 60 and
with the bucket, and a second locking element 34 is piv-
otably hinged together with a linear actuator for moving
the bucket relative to the articulated operating arm 60
along a circle-arc trajectory. Preferably, said linear actu-
ator can be operated in a mechanical or hydraulic man-
ner, preferably hydraulically,

[0076] Preferably, during said handling method, the
bucket body 2 of step (ll) or (II') and the bucket-side cou-
plers of step (Ill) or (1II') are independently selected from
among a plurality of bucket bodies and bucket-side cou-
plers with different features.

[0077] By way of example, the bucket bodies 2 of said
plurality have different features as regards at least one
of the following: size, maximum load, volume or depth of
the material-containing compartment 4, dimensions (for
example: width) of the bucket body 2.

[0078] By way of a further example, the bucket-side
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couplers 10 of said plurality have different features as
regards at least one of the following: geometry of the
bucket-side coupler 10, type and/or arrangement of one
or more locking elements of said bucket-side coupler 10,
distance between locking elements of said bucket-side
coupler 10, distance between at least one locking ele-
ment of said bucket-side coupler 10 with respect to an
external surface 16 of the bucket body 2.

[0079] Preferably, the handling methods are per-
formed by means of a bucket 1 or an earth-moving ma-
chine according to any one of the embodiments dis-
cussed in this description. Therefore, even where not ex-
pressly mentioned, these handling methods may com-
prise any step which is deducible from or implicit in the
description of the bucket and the earth-moving machine.
[0080] The advantages of the invention will emerge
even more clearly from the detailed description given be-
low based on the attached figures provided by way of
example and therefore of a non-limiting nature.

Description of the figures

[0081]

Fig. 1: exploded perspective view of a bucket ac-
cording to the present invention, in accordance with
a possible embodiment thereof;

Fig. 2: side view of the bucket according to Fig. 1, in
which the bucket-side coupleris being engaged with,
or disengaged from, the bucket body;

Fig. 3: perspective view of the bucket body from a
perspective opposite to that of Fig. 1;

Fig. 4: schematic front view of a seat in the bucket
body, according to a first embodiment;

Fig. 5: schematic front view of a seat in the bucket
body, according to second embodiment;

Fig. 6: schematic front view of a seat in the bucket
body, according to a third embodiment;

Fig. 7: schematic front view of a seat of the bucket
body, according to a fourth embodiment;

Fig. 8: schematic front view of a seat in the bucket
body, according to a fifth embodiment; the broken-
line zone indicates that the through-opening may be
present or absent in this embodiment;

Fig. 9: perspective view of a bucket-side coupler
which can be used in an embodiment of the present
invention;

Fig. 10: side view of a bucket-side coupler according
to another embodiment of the present invention;
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Fig. 11: cross-sectioned side view of a bucket-side
coupler according to a further embodiment of the
present invention, this figure corresponding to Fig.
3 of the prior art document WO 02/103121 A1 in
which the reference numbers of the present inven-
tion have been inserted;

Fig. 12: perspective view of an operating arm of an
earth-moving machine and a bucketaccording to the
present invention having, mounted thereon, a buck-
et-side coupler according to Fig. 11, during assembly
or disassembly of the bucket on or from said earth-
moving machine.

Detailed description of the bucket according to the inven-
tion in a preferred embodiment

[0082] Fig. 1 shows an exploded view of a bucket 1
which comprises a bucket body 2 and a bucket-side cou-
pler 10 of a coupling.

[0083] The bucket body 2 delimits a material-contain-
ing compartment 4 and an access opening 6 to the ma-
terial-containing compartment 4.

[0084] The bucketbody 2 comprises a pair of side walls
18 which are spaced from each other in a first direction
X and at least one containment wall 20 which extends
around the first direction X.

[0085] The side walls 18 are connected to opposite
end portions of the containment wall, so as to circum-
scribe with said containment wall the material-containing
compartment 4 and the access opening 6 to the material-
containing compartment 4. The side walls 18 are oriented
orthogonally with respect to the first direction X.

[0086] The containment wall extends partially around
the first direction X. A concave surface 36 of the contain-
ment wall is directed towards the material-containing
compartment 4 and delimits a bottom thereof, said ma-
terial-containing compartment 4 being circumscribed lat-
erally by inner surfaces of the side walls 18. The access
opening 6 is circumscribed by a bottom edge 24 and by
atop edge 26 of the containment wall and by front edges
28 of the side walls 18.

[0087] A part of the external surface 16 of the bucket
body 2, opposite to the material-containing compartment,
acts as a support surface for the bucket body 2. The
support surface is situated approximately opposite the
position occupied by a seat 22 which at least partially
receives a bucket-side coupler 10 of a coupling (de-
scribed below).

[0088] The bucket body 2 comprises at least one seat
22 which is at least partially circumscribed by a thickness
S of the containment wall 20 of the bucket body 2. Said
seat 22, in the embodiments shown in Fig. 1 and Fig. 3,
comprises a through-opening 44 which extends in the
manner of a recess from a top edge 26 of the bucket
body 2.

[0089] The bucket 1 comprises a bucket-side coupler
10 of a coupling. The bucket-side coupler 10 is connect-
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able in areleasable and articulated manner to amachine-
side coupler of the coupling of an earth-moving machine
(not shown).

[0090] The bucket-side coupler 10 comprises at least
one connecting wall 12 removably fastened to the bucket
body 2, more precisely to the containment wall, by means
of mechanical fastening means 8, for example screws or
bolts.

[0091] More precisely, the mechanical fastening
means 8 pass though first holes 40 in the connecting wall
12 and second holes 42 in the bucket body 2, the first
holes 40 and the second holes 42 being aligned with
each other in order to allow the introduction of the me-
chanical fastening means 8. The mechanical fastening
means 8 are retained inside the first holes 40 and inside
the second holes 42 by means of screw nuts (not shown)
or by means of internal threading formed in the thick-
nesses of the connecting wall 12 and/or the bucket body
2 delimiting the first holes 40 and/or the second holes 42.
[0092] The connecting wall 12 is arranged at least par-
tially superimposed on the through-opening 44, so as to
close it. In this way, a part of the inner surface facing the
material-containing compartment 4 is delimited by the
connecting wall 12.

[0093] The recess is delimited laterally by a pair of
guides 30 with which the connecting wall 12 partially
makes contact. The pair of guides 30 is configured to
guide sliding of the connecting wall 12 when being dis-
engaged from, or engaging with, the bucket body 2.
[0094] The guides 30 are shown lowered with respect
to the external surface 16. Each guide 30 is crossed by
at least one second hole 42.

[0095] The bucket-side coupler 10 comprises a pair of
coupling walls 32 which are connected and extend sub-
stantially parallel away from the connecting wall 12, or-
thogonally with respect to the connecting wall 12.
[0096] The coupling walls 32 are connectable to the
machine-side coupler by means of locking elements in
the form of pins spaced apart along the coupling walls
32, these pins being configured to be housed in first seats
of the coupling walls 32 and in second seats of the ma-
chine-side coupler.

Detailed description of the handling method of the inven-
tion according to a first preferred embodiment

[0097] The method for handling an earth-moving ma-
chine according to the invention comprises a step (1) of
providing an earth-moving machine comprising a ma-
chine-side coupler of a coupling.

[0098] During asecond step (Il) a bucket body 2 which
delimits a material-containing compartment 4 and an ac-
cess opening 6 to the material-containing compartment
4 is selected. The bucket body 2 comprises at least one
seat 22 which is atleast partially circumscribed by a thick-
ness S of a wall 20 of the bucket body 2.

[0099] During a step (lll) a bucket-side coupler 10 of
said coupling is selected, whereby the bucket-side cou-
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pler 10 is configured to be connected to the machine-
side coupler of the earth-moving machine of step (I).
[0100] The bucket body 2 of step (ll) and the bucket-
side couplers 10 of step (lll) are selected independently
from among a plurality of bucket bodies and bucket-side
couplers with different features, as discussed above.
[0101] During a step (1V) the bucket-side coupler 10 of
step (lll) is at least partially housed in the seat (22) of the
bucket body 2 of step (Il).

[0102] During a step (V), following step (1V), the buck-
et-side coupler 10 is removably fastened to the bucket
body 2 by means of mechanical fastening means 8 so
as to obtain a bucket 1.

[0103] Finally, during a step (VI), the bucket 1 of step
(V) is connected to the earth-moving machine of step (1)
by connecting together said bucket-side coupler 10 and
said machine-side coupler of the coupling.

Detailed description of the handling method of the inven-
tion according to a second preferred embodiment

[0104] The method for handling an earth-moving ma-
chine according to another embodiment of the invention
comprises the same steps (l), (II) and (Ill) illustrated in
the previous example, indicated here as steps (I'), (II')
and (lII"), respectively.

[0105] During astep (IV’) the machine-side coupler 10
of step (I') and the bucket-side coupler 10 of step (lII')
are connected together.

[0106] Consequently, differently from the preceding
embodiment, only the bucket-side coupler 10 of step (lII’),
and not the finished bucket 1, is connected to the ma-
chine-side coupler before the bucket-side coupler 10 is
connected to the bucket body 2.

[0107] During afollowing step (V') the bucket-side cou-
pler 10 of step (II') is at least partially housed in the seat
(22) of the bucket body 2 of step (II’).

[0108] During astep (VI'), following step (V’), the buck-
et-side coupler 10 is removably fastened to the bucket
body 2 by means of mechanical fastening means 8.
[0109] Even though not previously specified, a person
skilled in the art, drawing on the typical expertise in the
sector, may vary or replace some of the aspects indicated
above with other technically equivalent elements.
[0110] These variation or replacements also fall within
the scope of the following claims.

[0111] Moreover, any alternative illustrated in relation
to a particular embodiment may be implemented inde-
pendently of the other described embodiments.

LIST OF REFERENCE NUMBERS

[0112]

1 bucket

2 bucket body

4 material-containing compartment
6 access opening
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8 mechanical fastening means, preferably of the
threaded type

10  bucket-side coupler

12 connecting wall

14  abutment surface

16  external surface

18  side wall

20  wall, preferably containment wall

22  seat

24  bottom edge

26  edge, preferably top edge

28 front edge

30 guide

32  coupling wall

34  locking element

36  concave surface

38  wear tooth or component

40 first hole

42  second hole

44  through-opening

46  bottom wall

48  top surface

50 coupling body

52  tubular portion

54  flange

56  further locking element

58 machine-side coupler

60 operating arm

S thickness

X first direction

Claims

1. A bucket (1) comprising:
a bucket body (2) which delimits a material-con-
taining compartment (4) and an access opening
(6) to the material-containing compartment (4);
wherein the bucket body (2) comprises at least
one seat (22) at least partially circumscribed by
a thickness (S) of a wall (20) of the bucket body
2);
a bucket-side coupler (10) connectable to a ma-
chine-side coupler (58) of an earth-moving ma-
chine;
wherein the bucket-side coupler (10) is at least
partially housed in said seat (22) and is remov-
ably fastened to the bucket body (2) by means
of mechanical fastening means (8).

2. The bucket according to claim 1, wherein said buck-

et-side coupler (10) and said bucket body (2) are
devoid of welds connecting them with each other,
and wherein the mechanical fastening means (8)
pass through the bucket body (2) or a connecting
wall (12) of the bucket-side coupler (10) or the con-
necting wall (12) and the bucket body (2);
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10.

preferably wherein the mechanical fastening means
(8) are of the threaded type.

The bucket according to claim 1 or 2, wherein said
seat (22) comprises at least one through-opening
(44) which communicates with the material-contain-
ing compartment (4).

The bucket according to claim 3, wherein said
through-opening (44) extends in the manner of a re-
cess from one edge (26) of the bucket body (2).

The bucket according to claim 1 or 2, wherein said
seat (22) is separated from the material-containing
compartment (4) by a bottom wall (46), said bottom
wall (46) being arranged at least partly inside the
material-containing compartment (4).

The bucket according to any one of the preceding
claims, wherein said seat (22) is arranged approxi-
mately centrally between side walls (18) of the buck-
et body (2) and is positioned in a top surface (48) of
said bucket body (2).

The bucket according to any one of the preceding
claims, wherein said wall (20) is a containment wall
which extends around afirst direction (X) and where-
in the bucket body (2) comprises at least one pair of
side walls (18) spaced apart along the first direction
(X);

wherein the side walls (18) are connected to opposite
end portions of the containment wall, so as to cir-
cumscribe with said containment wall the material-
containing compartment (4) and said access open-
ing (6), and wherein said connecting wall (12) is re-
movably fastened to the containment wall.

The bucket according to any one of the preceding
claims, when dependent on claim 3 or 4, wherein the
connecting wall (12) is arranged so as to at least
partially close said through-opening (44).

The bucket according to claim 4, wherein said recess
is delimited partly by at least one pair of guides (30)
with which the connecting wall (12) at least partially
makes contact, said pair of guides (30) being con-
figured to guide sliding of the connecting wall (12)
during disengagement from, or engagement with,
the bucket body (2).

The bucket according to any one of the preceding
claims, wherein the bucket-side coupler (10) com-
prises a pair of coupling walls (32) which extend sub-
stantially parallel away from the connecting wall (12),
said coupling walls (32) being connectable to the ma-
chine-side coupler (58) by means of locking ele-
ments (34), for example pins or engaging elements.
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11. An earth-moving machine comprising:

- a machine-side coupler (58), said machine-
side coupler being for example mounted on an
operating arm (60) of the earth-moving machine;
- atleast one bucket (1) according to any one of
the preceding claims, wherein the bucket-side
coupler (10) is connected to said machine side
coupler (58) in a rotatable manner.

12. The earth-moving machine according to the preced-
ing claim, characterized in that it is:

- a mini-excavator with a service weight com-
prised from 0.8 tonnes to 5.9 tonnes; or

- a midi-excavator with a service weight com-
prised from 6 tonnes to 10 tonnes.

13. A method for handling an earth-moving machine
comprising the following steps:

(I) provision of an earth-moving machine com-
prising a machine-side coupler (58) of a cou-
pling;

(I1) selection of a bucket body (2) which delimits
a material-containing compartment (4) and an
access opening (6) to the material-containing
compartment (4); wherein the bucket body (2)
comprises atleast one seat (22) partially circum-
scribed by a thickness (S) of a wall (20) of the
bucket body (2);

(1) selection of a bucket-side coupler (10) of
said coupling, which is configured to be connect-
ed to the machine-side coupler (58) of the earth-
moving machine of step (1);

(IV) at least partially housing of the bucket-side
coupler (10) of step (lll) in the seat (22) of the
bucket body (2) of step (ll);

(V) following step (IV), removably fastening of
the bucket-side coupler (10) to the bucket body
(2) by means of mechanical fastening means
(8), so as to obtain a bucket (1);

(VI) connection of the bucket (1) of step (V) to
the earth-moving machine of step (I) by means
of said bucket-side coupler (10) and said ma-
chine-side coupler (58).

14. A method for managing an earth-moving machine
comprising the following steps:

(I') provision of an earth-moving machine com-
prising a machine-side coupler (58) of a cou-
pling;

(Il') selection of a bucket body (2) which delimits
a material-containing compartment (4) and an
access opening (6) to the material-containing
compartment (4); wherein the bucket body (2)
comprises atleast one seat (22) partially circum-
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scribed by a thickness (S) of a wall (20) of the
bucket body (2);

(IIP') selection of a bucket-side coupler (10) of
said coupling, which is configured to be connect-
ed to the machine-side coupler (58) of the earth-
moving machine of step (I’);

(IV’) connection of the machine-side coupler
(58) of step (I’) and the bucket-side coupler (10)
of step (llI’);

(V’) at least partial housing of the bucket-side
coupler (10) of step (IV’) in the seat (22) of the
bucket body (2) of step (II');

(V') following step (V’), removably fastening of
the bucket-side coupler (10) to the bucket body
(2) by means of mechanical fastening means

(8).

15. The managing method according to claim 13 or 14,
wherein the bucket body (2) of step (Il) or (II') and
the bucket-side couplers of step (Ill) or (lII') are in-
dependently selected from among a plurality of buck-
et bodies and bucket-side couplers with different fea-
tures;

wherein the bucket bodies (2) of said plurality
have different features as regards at least one
of the following: size, maximum load, volume or
depth of the material-containing compartment
(4), dimensions (for example: width) of the buck-
et body (2); and

wherein said bucket-side couplers (10) of said
plurality have different features as regards at
least one of the following: geometry of the buck-
et-side coupler (10), type and/or arrangement
of one or more locking elements of said bucket-
side coupler (10), distance between locking el-
ements of said bucket-side coupler (10), dis-
tance between at least one locking element of
said bucket-side coupler (10) with respect to an
external surface (16) of the bucket body (2).



EP 4 424 917 A1

Fig. 2

10



EP 4 424 917 A1

Fig. 4

J°

22

20

Fig. 5

S

i B

J

Fig. 6

1"



EP 4 424 917 A1

20 48 46 22 2
\ / (— / e
\ 4
J —
Fig. 7
WA o
mww_“%}"“‘““”mw~mm§mmwm
44
Fig. 8
Fig. 9

12



EP 4 424 917 A1

|
(12

Fig. 10

56

/Z

) I e —————
34 77

12
Fig. 11
Fig. 12

13



10

15

20

25

30

35

40

45

50

55

EP 4 424 917 A1

9

des

Europdisches
Patentamt

European
Patent Office

Office européen

brevets

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 23 15 9898

Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)
X JP 2005 090052 A (HITACHI CONSTRUCTION 1,6,7,11 INV.
MACHINERY) 7 April 2005 (2005-04-07) EQ2F3/32
* paragraph [0076] - paragraph [0084] * EQ2F3/36
* figures 1, 11 * EO02F3/40
X US 6 163 988 A (PRATT SAMUEL S [US] ET AL) 1-4,6-9,
26 December 2000 (2000-12-26) 11,12
* figures 1, 7 to 9 *
X AU 740 734 B2 (CLARK EQUIPMENT CO) 1,5-17,
15 November 2001 (2001-11-15) 10,11,
13-15
* figures 1, 2, 5-7, 13, 14 *
* page la, line 4 - line 12 *
A US 5 350 250 A (NAGLER JUERGEN [DE]) 1-15

27 September 1994 (1994-09-27)
* figures 1-6 *

TECHNICAL FIELDS

SEARCHED (IPC)
EO2F
1 The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
3 Munich 25 July 2023 Bultot, Coralie
j=3
a
§ CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
= E : earlier patent document, but published on, or
b4 X : particularly relevant if taken alone after the filing date
2 Y : particularly relevant if combined with another D : document cited in the application
e document of the same category L : document cited for other reasons
z Atechnological Background e e
Q@ O : non-written disclosure & : member of the same patent family, corresponding
o P :intermediate document document
o
w

14




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

ANNEX TO THE EUROPEAN SEARCH REPORT

EP 4 424 917 A1

ON EUROPEAN PATENT APPLICATION NO.

EP 23 15 9898

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

25-07-2023
Patent document Publication Patent family Publication

cited in search report date member(s) date

JP 2005090052 A 07-04-2005 NONE

US 6163988 A 26-12-2000 Cca 2175162 Al 18-11-1996
Us 6163988 A 26-12-2000

AU 740734 B2 15-11-2001 AU 740734 B2 15-11-2001
CA 2229250 A1 10-09-1998
EP 0864697 Al 16-09-1998
Us 5974706 A 02-11-1999
Us 6154989 A 05-12-2000

US 5350250 A 27-09-199%94 AT E107382 T1 15-07-1994
DE 9000721 Ul 01-03-1990
EP 0464192 A1l 08-01-1992
ES 2055984 T3 01-09-1994
JP H04504601 A 13-08-1992
Us 5350250 A 27-09-1994
WO 9111565 Al 08-08-1991

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

15




EP 4 424 917 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

 EP 1522635 A2 [0040] « WO 02103121 A1 [0081]
* US 2009311086 A1 [0040]

16



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

