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MACHINE OF THE EARTH-MOVING TYPE, COMPRISING A CONFIGURABLE TYPE

OPERATING ARM, AND RELATED METHOD AND ADAPTER GROUP FOR CONFIGURING SAID

OPERATING ARM

(67)  The present invention relates to a machine (1)
of the earth-moving type comprising a platform (20) and
an operating arm (30), said operating arm (30) compris-
ing:
- afirst arm (31) rotatably articulated to the platform (20)
about a first horizontal axis (30A) supported by the plat-
form (20) and under the action of a first actuator device
(41),
wherein said first actuator device (41) is articulated to
the platform (20) about a first horizontal pivot pin (41A)
and is articulated to the first arm (31) about a second
horizontal pivot pin (41B);
- a second arm (32) rotatably articulated to the first arm
(31) about a second horizontal axis (30B) supported by
the first arm (31) and under the action of a second actu-
ator device (42),
wherein said second actuator device (42) is articulated
to the firstarm (31) about a third horizontal pivot pin (42A)
and is articulated to the second arm (32) about a fourth
pivot pin (42B);
- an attachment (33) rotatably articulated to the free end
of the second arm (32) about a third horizontal axis (30C)
supported by the second arm (32), wherein the move-
ment of said attachment (33) is controlled through a third
actuator device (43) articulated to the second arm (32)
about a fifth horizontal pivot pin (43A), said third actuator
device (43) being articulated to the attachment (33) about
a sixth horizontal pivot pin (43B);
wherein the machine (1) comprises an adapter assembly
(50) constrained to the operating arm (30) for configuring
said operating arm (30).

The peculiar feature of the present invention lies in
the fact that said adapter assembly (50) comprises:

- a first tie bracket (51) and a second tie bracket (52)
vertically facing each other so as to be substantially par-
allel, wherein said tie brackets (51, 52) are positioned on
opposed side walls (32L) of the second arm (32) of said
operating arm (30);

- a plate (53) integrally connected, in a substantially per-
pendicular manner, to a lower portion (511) of the first
tie bracket (51) and to a lower portion (521) of the second
tie bracket (52), said plate (53) comprising a mount (53A)
apt to connect a tool to the adapter assembly (50),
wherein each one of said tie brackets (51, 52) comprises
a respective seat (51A, 51B) apt to receive the fifth hor-
izontal pivot pin (43A), so as to couple the adapter as-
sembly (50) to said second arm (32) of the operating arm
(30).
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Description

[0001] The present invention relates to a machine of
the earth-moving type comprising a configurable operat-
ing arm according to the preamble of claim 1; further-
more, the presentinvention relates to a related operating
arm and a related adapter assembly for configuring said
operating arm.

[0002] Itis knowninthe artthatearth-moving machines
are those machines which are used for carrying out op-
erations that require displacement of earth or similar ma-
terials, e.g. earth modelling, generally for building or ter-
ritory management purposes or for making excavations
and embankments.

[0003] In this frame, and in the excavation, demolition
and construction fields, the earth-moving machines cur-
rently known in the art are so designed as to comprise a
base that is movable on the ground, a platform coupled
to the base, and an operating arm, one end of which is
articulated to the platform about a first horizontal axis, in
particular under the action of at least one linear actuator
(usually an oleodynamic one).

[0004] When the earth-moving machine is an excava-
tor, the platform is hinged to the base so that it can rotate
about a vertical axis; for example, the elements that pro-
vide the coupling between the base and the platform may
comprise a slewing ring.

[0005] Said operating arm consists of an articulated-
arm kinematic mechanism, so constructed as to com-
prise at least two elongate elements arranged in series
and mutually hinged about a second axis parallel to said
first horizontal axis. Moreover, the operating arm is so
realized as to comprise a terminal portion, or free end,
that carries a work tool or attachment hinged about a
third axis parallel to said first horizontal axis.

[0006] In particular, said work attachment may consist
of a bucket, shears, a hydraulically controlled hammer,
a gripping and lifting polyp-grab, and so on. In this con-
text, the market often offers little choice to users of known
earth-moving machines, in that such machines can hard-
ly be used for different and multiple operations and func-
tions.

[0007] In order to remedy this problem and exploit
earth-moving machines for different operations and func-
tions, thus broadening their application range, the oper-
ating arm can be modified to make it configurable, i.e. to
obtain an operating arm that can be used for different
operations and functions; in particular, according to the
solutions currently known in the art, different work tools
or attachments can be constrained to the free end of the
operating arm.

[0008] In this respect, however, it must be pointed out
that the solutions known in the art are not very flexible,
in that they only permit using one tool at a time, i.e. only
that tool which is each time constrained to the free end
ofthe operating arm. Furthermore, the solutions currently
known in the art turn out to be poorly adaptable when the
tools come from different manufacturers; in this regard,
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it should be noted that, in fact, tools of the same type and
substantially of the same size, but produced by different
manufacturers, may have (for example) different center-
to-center distances between the elements that permit
constraining the tool to the free end of the operating arm.
[0009] It is clear that such a problem prevents con-
straining a tool to said free end, or makes such task very
difficult, if the tool and the operating arm come from dif-
ferent manufacturers.

[0010] According to another known solution, a connec-
tion element is welded to an intermediate portion of the
operating arm, so that it is possible to constrain to said
connection element a tool that is different from and/or
additional to the one constrained to the free end of the
operating arm.

[0011] Nevertheless, this solution has some draw-
backs as well, in that welding the connection element to
the operating arm causes a structural modification, typ-
ically irreversible, to said operating arm.

[0012] In this frame, it is the main object of the present
invention to provide an earth-moving machine compris-
ing a configurable operating arm, as well as a related
adapter assembly for configuring said operating arm,
which are so constructed as to overcome the drawbacks
of prior-art solutions.

[0013] In particular, it is one object of the present in-
vention to provide an earth-moving machine comprising
aconfigurable operating arm, as well as arelated adapter
assembly for configuring said operating arm, which are
so conceived as to broaden the choice currently available
to users of prior-art earth-moving machines and to allow
using one machine for many different operations and
functions.

[0014] It is another object of the present invention to
provide an earth-moving machine, as well as a related
operating arm and a related adapter assembly for con-
figuring said operating arm, so constructed as to provide
a highly flexible solution allowing for simultaneous use
of different tools even when the tool and the operating
arm come from different manufacturers.

[0015] Itis a further object of the present invention to
provide an earth-moving machine, as well as a related
operating arm and a related adapter assembly for con-
figuring said operating arm, so conceived as to permit
associating different tools to the operating arm without
requiring any structural and/or irreversible modifications
to said operating arm.

[0016] Furtherobjects, features and advantages of the
present invention will become apparent in the light of the
following detailed description and the annexed drawings,
which are provided herein merely by way of non-limiting
explanatory example, wherein:

- Fig. 1 shows a side view of a prior-art earth-moving
machine;

- Fig. 2 shows an exploded perspective view of a por-
tion of an operating arm of an earth-moving machine
and of an adapter assembly according to the present
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invention, wherein the adapter assembly is adapted
to configure said operating arm;

- Fig. 3A and Fig. 3B are, respectively, a perspective
view and a side view of the adapter assembly ac-
cording to the present invention;

- Fig. 4 is a perspective view of a portion of the oper-
ating arm according to the present invention.

[0017] With reference to the annexed drawings, in Fig.
1 reference numeral 1 designates as a whole an earth-
moving machine according to the prior art.

[0018] The machine 1 comprises a base 10, in partic-
ular of the mobile type, a platform 20 coupled to the base
10, and an operating arm 30.

[0019] Inthe embodimentshownin Fig. 1,the machine
1 is an excavator; in such an embodiment, the platform
20 is preferably hinged to the base 10, so thatit can rotate
about a vertical axis AV (shown in Fig. 1 by a dashed-
dotted line), in particular a slewing ring 11 being mounted
on said base 10 to support the platform 20.

[0020] Itis however clear that the machine 1 may also
be different from the one shown in Fig. 1; for example, it
may be a machine 1 commonly known as "backhoe load-
er",i.e. amachine 1 characterized by the combined pres-
ence of a bucket at the front and an operating arm at the
rear.

[0021] Itshould also be noted that, unlike shown in Fig.
1, the base 10 and the platform 20 may also be made
substantially as one piece and/or in such a way as to
show no discontinuity causing and defining a clearly dis-
cernible separation between such components.

[0022] The machine 1 comprises driving means 12 as-
sociated with the base 10, in particular said driving means
12 comprising tracks (as in the embodiment shown in
Fig. 1) and/or wheels (not shown); moreover, said ma-
chine 1 comprises a driver’s cabin 21 associated with the
platform 20.

[0023] The machine 1 may then comprise supporting
means (not shown) adapted to allow widening the track
of said machine 1, in particular while working.

[0024] The operating arm 30 comprises a first arm 31
rotatably articulated to the platform 20 about a first hor-
izontal axis 30A supported by the platform 20 and under
the action of a first actuator device 41, which is articulated
to the platform 20 about a first horizontal pivot pin 41A,
said first actuator device 41 being also articulated to the
first arm 31 about a second horizontal pivot pin 41B.
[0025] As known in the art, the first arm 31 can be ro-
tatably driven about the first axis 30A between a first ex-
treme position, in which said first arm 31 faces upwards
(as shown in Fig. 1), and a second extreme position, in
which the first arm 31 is substantially horizontal or facing
downwards.

[0026] The operating arm 30 comprises a second arm
32 rotatably articulated to the first arm 31 about a second
horizontal axis 30B supported by the first arm 31 and
under the action of a second actuator device 42, which
is articulated to the first arm 31 about a third horizontal
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pivot pin 42A, said second actuator device 42 being also
articulated to the second arm 32 about a fourth pivot pin
42B.

[0027] As known in the art, the second arm 32 can be
rotatably driven about the second axis 30B between a
first extreme position, in which said second arm 32 is
substantially an extension of the first arm 31, and a sec-
ond extreme position, in which the second arm 32 sub-
stantially faces downwards (as shown in Fig. 1) at an
angle relative to the first arm 31.

[0028] The operating arm 30 further comprises an at-
tachment 33 rotatably articulated to the free end of the
second arm 32 about a third horizontal axis 30C support-
ed by the second arm 32, wherein the movement (or an-
gular displacement) of said attachment 33 is controlled
through a third actuator device 43 articulated to the sec-
ond arm 32 about a fifth horizontal pivot pin 43A, said
third actuator device 43 being also articulated (whether
directly or indirectly, e.g. via connecting means) to the
attachment 33 about a sixth horizontal pivot pin 43B.
[0029] In the embodiment shown in Fig. 1, the attach-
ment 33 consists of a bucket; however, it should be noted
that said attachment 33 may also consist of a different
work element or tool, or an additional arm (not shown in
the annexed drawings) adapted to extend the operating
arm 30, to which attachment 33 a work tool can then be
articulated.

[0030] Inapreferred embodiment, the firstactuator de-
vice 41 and/or the second actuator device 42 and/or the
third actuator device 43 comprise each a hydraulic cyl-
inder, in particular of the oleodynamic type. In this con-
text, each one of said cylinders is driven by a system (not
shown in the annexed drawings), in particular of the oleo-
dynamic type, of the machine 1 for rotating the first arm
31 relative to the platform 20, rotating the second arm 32
relative to the first arm 31, and causing the activation of
the attachment 33 and/or moving (or angularly displac-
ing) the attachment 33 relative to the second arm 32.
[0031] It should be noted that the pivot pins 41A, 41B,
42A, 42B, 43A and 43B are substantially parallel to the
first axis 30A; as a consequence, they are also substan-
tially parallel to the second axis 30B and third axis 30C.
[0032] In accordance with the present invention, the
machine 1 comprises an adapter assembly (designated
as a whole by reference numeral 50 in Figures 2 to 4)
constrained to the operating arm 30 for configuring said
operating arm 30.

[0033] The adapter assembly 50 comprises:

- a first tie bracket 51 and a second tie bracket 52
vertically facing each other so as to be substantially
parallel, and positioned on opposite side walls 32L
of the second arm 32 of said operating arm 30;

- aplate 53integrally connected, in a substantially per-
pendicular manner, to a lower portion 511 of the first
tie bracket 51 and to a lower portion 521 of the sec-
ond tie bracket 52, said plate 53 comprising a mount
53A aptto connectatool to the adapter assembly 50,
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wherein each one of said tie brackets 51, 52 comprises
a respective seat 51A, 51B apt to receive the fifth hori-
zontal pivot pin 43A, so as to couple the adapter assem-
bly 50 to said second arm 32 of the operating arm 30.
[0034] In this regard, it must be pointed out that said
mount 53A may be used for connecting to the second
arm 32 an auxiliary hydraulic cylinder (which may control
a grab, as shown in Fig. 4, or another work tool), or may
be used for connecting to said second arm 32 a different
work tool (e.g. a hook, a winch, etc.), which may be added
to (or replace) the attachment 33.

[0035] Itistherefore apparent that the teachings of the
solution proposed by the present invention make it pos-
sible to overcome the drawbacks suffered by the solu-
tions currently known in the art; in particular, the solution
of the present invention makes it possible to provide a
machine 1 comprising a configurable operating arm 30
and a related adapter assembly 50 for configuring said
operating arm 30, so conceived as to broaden the choice
available to users of known machines and to allow using
one machine 1 for many different operations and func-
tions. Furthermore, the provisions of the present inven-
tion make it possible to provide a machine 1 that is highly
flexible and suitable for using different tools at the same
time, even when the tool and the operating arm come
from different manufacturers.

[0036] Itislikewise clear thatthe solution of the present
invention makes it possible to realize the machine 1 in
such a way that different tools can be associated with
the operating arm 30 without requiring any structural
and/or irreversible modifications to said operating arm
30.

[0037] In a preferred embodiment, the connection be-
tween the plate 53 and the lower portions 511, 521 of the
tie brackets 51, 52 is effected via coupling means, des-
ignated as a whole by reference numeral 54 in Figures
2 to 4; in such preferred embodiment (and as shown in
said Figures 2 to 4), the coupling means 54 may comprise
through bolts apt to be inserted into suitable holes pro-
vided in said lower portions 511, 521 of the tie brackets
51, 52 and provided in the plate 53. In this context, the
lower portions 511, 521 of the tie brackets 51, 52 are
preferably made as flanges extending substantially per-
pendicularly from said tie brackets 51, 52.

[0038] Itis nevertheless apparent that the connection
between the plate 53 and the lower portions 511, 521 of
the tie brackets 51, 52 may also be effected otherwise,
e.g. by welding the plate 53 to said lower portions 511,
521 of the tie brackets 51, 52; it should be noted that
such welding is also feasible when the lower portions
511, 521 of the tie brackets 51, 52 do not include the
above-described flanges.

[0039] Inapreferred embodiment, the adapter assem-
bly 50 comprises at least one damping element 55 inter-
posed between the plate 53 and a bottom wall 321 of the
second arm 32; preferably, said at least one damping
element 55 comprises at least one pad made of elastic
material, in particular rubber.
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[0040] Furthermore, the adapter assembly 50 may
comprise a spacer 56, in particular made of metallic ma-
terial, adapted to be associated with said at least one
damping element 55 in order to increase its protrusion
from the plate 53 and apply a higher preload on said
damping element 55.

[0041] In accordance with the present invention (and
as particularly visible in Figures 2, 3a and 3b), each seat
51A, 51B of the tie brackets 51, 52 is located at a first
distance D1 from the plate 53, wherein said first distance
D1 substantially corresponds to a second distance D2
existing between a housing 32A of the second arm 32,
apt to receive the fifth pivot pin 43A, and the bottom wall
321 of the second arm 32. Preferably, the seats 51A, 52A
of the tie brackets 51, 52 and the mount 53A of the plate
53 lie on one same straight line R (designated by a
dashed-dotted line in Fig. 3b) substantially perpendicular
to the lower portions 511, 521 of the tie brackets 51, 52
(and also to the plate 53).

[0042] Inaccordance with a preferred embodiment, the
seats 51A, 52A and the lower portions 511, 521 of the
tie brackets 51, 52 are mutually positioned in such a way
as to define a triangle, wherein the seats 51A, 52A are
a vertex of said triangle and the lower portions 511, 521
are the sides opposite said vertex. In this preferred em-
bodiment, the tie brackets 51, 52 have a substantially
triangular shape (particularly in a front view of said tie
brackets 51 and 52, as shown, for example, in Fig. 3B),
wherein the seats 51A, 52A are located in proximity to a
vertex of the triangular tie brackets 51, 52 and the lower
portions 511, 521 constitute the sides opposite said ver-
tex.

[0043] It is therefore clear that the adapter assembly
50 according to the present invention is so realized as to
partially envelop the second arm 32 of the operating arm
30, since the tie brackets 51, 52 are positioned in contact
with the side walls 32L of the second arm 32 and the
plate 53 is positioned in contact with the bottom wall 321
of said second arm 32, in particular through the interpo-
sition of at least one damping element 55 (and possibly
through the further interposition of at least one spacer
56) between the plate 53 and the bottom wall 321 of the
second arm 32; in this context, by adequately tightening
the coupling means 54, in particular comprising through
holes, it is possible to compress the adapter assembly
50 against the second arm 32.

[0044] Suchfeatures, combined with the particular mu-
tual positioning of the seats 51A, 52A, the lower portions
511, 521 and the mount 53A according to the present
invention (and, preferably, with the triangular shape of
the tie brackets 51, 52), permit eliminating the mechan-
ical plays between the second arm 32 and the adapter
assembly 50. In fact, said adapter assembly 50 works on
three areas, i.e. the seat 51A, 52A and the two free ends
of the plate 53 (i.e. those sides of the plate 53 which are
not connected to the lower portions 511, 521 of the tie
brackets 51, 52). If a hydraulic cylinder were coupled to
the mount 53A, the force would be exerted along a vector
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parallel to the lower portion 511, 521 of the tie brackets
51,52, and a reaction force would act upon the seat 51A,
52A acting as a rotation fulcrum, compressing a first free
end of the plate 53 and pulling the other free end of said
plate 53. In this context, the provisions of the present
invention prevent the adapter assembly 50 from rotating
about the rotation fulcrum (corresponding to the seats
51A, 52A) thanks to the opposition created by the contact
between said free ends of the plate 53 and the bottom
wall 321 of the second arm 32, and thanks to the arrange-
ment along the same straight line R of the seats 51A,
52A of the tie brackets 51, 52 and of the mount 53A of
the plate 53. The following will describe a method for
configuring an operating arm 30 of a machine 1 of the
earth-moving type according to the present invention,
wherein said operating arm 30 comprises:

- afirstarm 31 rotatably articulated to the platform 20
about a first horizontal axis 30A supported by the
platform 20 and under the action of a first actuator
device 41,

wherein said first actuator device 41 is articulated to the
platform 20 about a first horizontal pivot pin 41A and is
articulated to the first arm 31 about a second horizontal
pivot pin 41B;

- asecond arm 32 rotatably articulated to the first arm
31 about a second horizontal axis 30B supported by
the first arm 31 and under the action of a second
actuator device 42,

wherein said second actuator device 42 is articulated to
the first arm 31 about a third horizontal pivot pin 42A and
is articulated to the second arm 32 about a fourth pivot
pin 42B;

- anattachment 33 rotatably articulated to the free end
of the second arm 32 about a third horizontal axis
30C supported by the second arm 32, wherein the
movement of said attachment 33 is controlled
through a third actuator device 43 articulated to the
second arm 32 about a fifth horizontal pivot pin 43A,
said third actuator device 43 being articulated,
whether directly or indirectly, to the attachment 33
about a sixth horizontal pivot pin 43B,

and wherein said method comprises the step of associ-
ating an adapter assembly 50 with the operating arm 30
for configuring said operating arm 30.

[0045] The method according to the present invention
is characterized in that said step of associating an adapt-
er assembly 50 with the operating arm 30 comprises the
following steps:

a) positioning a first tie bracket 51 and a second tie
bracket 52 on opposite side walls 32L of the second
arm 32 of said operating arm 30 so that said tie brack-
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ets 51, 52 face each other vertically and are sub-
stantially parallel;

b) inserting said fifth horizontal pivot pin 43A into a
respective seat 51A, 51B of said tie brackets 51, 52;
c) connecting a plate 53 integrally and in a substan-
tially perpendicular manner to a lower portion 511 of
the first tie bracket 51 and to a lower portion 521 of
the second tie bracket 52, said plate 53 comprising
a mount 53A apt to connect a tool to the adapter
assembly 50.

[0046] In a preferred embodiment, said step c) is car-
ried out by interposing at least one damping element 55
between the plate 53 and a bottom wall 321 of the second
arm 32.

[0047] Moreover, said step c) is preferably carried out
by using coupling means 54, in particular comprising
through bolts apt to be inserted into holes provided in
said lower portions 511, 521 of the tie brackets 51, 52
and provided in the plate 53. Preferably, said step c) is
carried out in such a way that the seats 51A, 52A of the
tie brackets 51, 52 and the mount 53A of the plate 53 are
so positioned as to lie on a same straight line R substan-
tially perpendicular to the lower portions 511, 521 of the
tie brackets 51, 52.

[0048] Furthermore, said step a) is preceded by a step
a-1) ofrealizing the seats 51A, 52A and the lower portions
511, 521 of the tie brackets 51, 52 in such a way that
they are so positioned relative to each other as to define
a triangle, wherein the seats 51A, 52A are a vertex of
said triangle and the lower portions 511, 521 are the sides
opposite said vertex.

[0049] In particular, said step a-1) is accomplished by
realizing said tie brackets 51, 52 in such a way that they
have a substantially triangular shape, wherein the seats
51A, 52A are positioned in proximity to a vertex of the
triangle and the lower portions 511, 521 constitute the
sides opposite said vertex of the triangle.

[0050] The features of the machine 1, operating arm
30 and adapter assembly 50 according to the present
invention, as well as the advantages thereof, are appar-
ent from the above description.

[0051] In particular the peculiar features of the present
invention make it possible to overcome the drawbacks
suffered by the solutions currently known in the art; in
particular, the solution of the present invention makes it
possible to provide a machine 1 comprising a configura-
ble operating arm 30 and a related adapter assembly 50
for configuring said operating arm 30, so conceived as
to broaden the choice available to users of known ma-
chines and to allow using one machine 1 for many differ-
ent operations and functions.

[0052] Furthermore, the provisions of the present in-
vention make it possible to provide a machine 1 that is
highly flexible and suitable for using different tools at the
same time, even when the tool and the operating arm
come from different manufacturers.

[0053] Itislikewise clearthatthe solution of the present
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invention makes it possible to realize the machine 1 in
such a way that different tools can be associated with
the operating arm 30 without requiring any structural
and/or irreversible modifications to said operating arm
30.

[0054] It should also be noted that the peculiar teach-
ings of the present invention allow the adapter assembly
50 to partially envelop the second arm 32 of the operating
arm 30 while at the same time compressing the adapter
assembly 50 against the second arm 32.

[0055] Such features, combined with the particular mu-
tual positioning of the seats 51A, 52A, the lower portions
511, 521 and the mount 53A (and, preferably, with the
triangular shape of the tie brackets 51, 52), permit elim-
inating the mechanical plays between the second arm
32 and the adapter assembly 50.

[0056] Itistherefore apparentthatthe provisions of the
present invention prevent the adapter assembly 50 from
rotating about the rotation fulcrum (corresponding to the
seats 51A, 52A) when an attachment or a tool is associ-
ated with the mount 53A of the adapter assembly 50, and
that this is due to the opposition created by the contact
between the free ends of the plate 53 and the bottom
wall 321 of the second arm 32 and to the arrangement
along the same straight line R of the seats 51A, 52A of
the tie brackets 51, 52 and of the mount 53A of the plate
53.

[0057] The machine 1, operating arm 30 and adapter
assembly 50 described herein by way of example may
be subject to many possible variations without departing
from the novelty spirit of the inventive idea; itis also clear
that in the practical implementation of the invention the
illustrated details may have different shapes or be re-
placed with other technically equivalent elements.
[0058] It can therefore be easily understood that the
present invention is not limited to the above-described
machine 1, operating arm 30 and adapter assembly 50,
but may be subject to many modifications, improvements
orreplacements of equivalent parts and elements without
departing from the inventive idea, as clearly specified in
the following claims.

Claims

1. Machine (1) of the earth-moving type comprising a
platform (20) and an operating arm (30), said oper-
ating arm (30) comprising:

- afirstarm (31) rotatably articulated to the plat-
form (20) about a first horizontal axis (30A) sup-
ported by the platform (20) and under the action
of a first actuator device (41),

wherein said first actuator device (41) is articu-
lated to the platform (20) about a first horizontal
pivot pin (41A) and is articulated to the first arm
(31) about a second horizontal pivot pin (41B);
- a second arm (32) rotatably articulated to the
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first arm (31) about a second horizontal axis
(30B) supported by the first arm (31) and under
the action of a second actuator device (42),
wherein said second actuator device (42) is ar-
ticulated to the first arm (31) about a third hori-
zontal pivot pin (42A) and is articulated to the
second arm (32) about a fourth pivot pin (42B);
- an attachment (33) rotatably articulated to the
free end of the second arm (32) about a third
horizontal axis (30C) supported by the second
arm (32), wherein the movement of said attach-
ment (33) is controlled through a third actuator
device (43) articulated to the second arm (32)
about a fifth horizontal pivot pin (43A), said third
actuator device (43) being articulated to the at-
tachment (33) about a sixth horizontal pivot pin
(43B);

wherein the machine (1) comprises an adapter as-
sembly (50) constrained to the operating arm (30)
for configuring said operating arm (30),

said machine (1) being characterized in that said
adapter assembly (50) comprises:

- a first tie bracket (51) and a second tie bracket
(52) vertically facing each other so as to be sub-
stantially parallel, wherein said tie brackets (51,
52) are positioned on opposite side walls (32L)
of the second arm (32) of said operating arm
(30);

- a plate (53) integrally connected, in a substan-
tially perpendicular manner, to a lower portion
(511) of the first tie bracket (51) and to a lower
portion (521) of the second tie bracket (52), said
plate (53) comprising a mount (53A) apt to con-
nect a tool to the adapter assembly (50),

wherein each one of said tie brackets (51, 52) com-
prises a respective seat (51A, 51B) apt to receive
the fifth horizontal pivot pin (43A), so as to couple
the adapter assembly (50) to said second arm (32)
of the operating arm (30).

Machine (1) according to claim 1, characterized in
that said adapter assembly (50) comprises at least
one damping element (55) interposed between the
plate (53) and a bottom wall (321) of the second arm
(32).

Machine (1) according to claim 2, characterized in
that said at least one damping element (55) com-
prises at least one pad made of elastic material, in
particular rubber.

Machine (1) according to one or more of the preced-
ing claims, characterized in that the connection be-
tween the plate (53) and the lower portions (511,
521) of the tie brackets (51, 52) is effected via cou-
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pling means (54), in particular comprising through
bolts apt to be inserted into holes provided in said
lower portions (511, 521) of the tie brackets (51, 52)
and provided in the plate (53).

Machine (1) according to claim 4, characterized in
that the lower portions (511, 521) of the tie brackets
(51, 52) are realized as flanges extending substan-
tially perpendicularly from said tie brackets (51, 52).

Machine (1) according to one or more of the preced-
ing claims, characterized in that each seat (51A,
51B) of the tie brackets (51, 52) is located at a first
distance (D1) from the plate (53), wherein said first
distance (D1) substantially corresponds to a second
distance (D2) existing between a housing (32A) of
the second arm (32), apt to receive the fifth pivot pin
(43A), and the bottom wall (321) of the second arm
(32).

Machine (1) according to one or more of the preced-
ing claims, characterized in that the seats (51A,
52A) of the tie brackets (51, 52) and the mount (53A)
of the plate (53) lie on a same straight line (R) sub-
stantially perpendicular to the lower portions (511,
521) of the tie brackets (51, 52).

Machine (1) according to one or more of the preced-
ing claims, characterized in that the seats (51A,
52A) and the lower portions (511, 521) of the tie
brackets (51, 52) are mutually positioned in such a
way as to define a triangle, wherein the seats (51A,
52A) are a vertex of said triangle and the lower por-
tions (511, 521) are the sides opposite said vertex.

Operating arm (30) of a machine (1), in particular of
the earth-moving type, according to one or more of
claims 1 to 8.

Adapter assembly (50) for configuring an operating
arm (30) of a machine (1), in particular of the earth-
moving type, according to one or more of claims 1
to 8.

Method for configuring an operating arm (30) of a
machine (1) of the earth-moving type, wherein said
operating arm (30) comprises:

- afirstarm (31) rotatably articulated to the plat-
form (20) about a first horizontal axis (30A) sup-
ported by the platform (20) and under the action
of a first actuator device (41),

wherein said first actuator device (41) is articu-
lated to the platform (20) about a first horizontal
pivot pin (41A) and is articulated to the first arm
(31) about a second horizontal pivot pin (41B);
- a second arm (32) rotatably articulated to the
first arm (31) about a second horizontal axis

10

15

20

25

30

35

40

45

50

55

12.

13.

14.

(30B) supported by the first arm (31) and under
the action of a second actuator device (42),
wherein said second actuator device (42) is ar-
ticulated to the first arm (31) about a third hori-
zontal pivot pin (42A) and is articulated to the
second arm (32) about a fourth pivot pin (42B);
- an attachment (33) rotatably articulated to the
free end of the second arm (32) about a third
horizontal axis (30C) supported by the second
arm (32), wherein the movement of said attach-
ment (33) is controlled through a third actuator
device (43) articulated to the second arm (32)
about a fifth horizontal pivot pin (43A), said third
actuator device (43) being articulated to the at-
tachment (33) about a sixth horizontal pivot pin
(43B),

wherein said method comprises a step of constrain-
ing an adapter assembly (50) to the operating arm
(30) for configuring said operating arm (30),

said method being characterized in that it compris-
es the following steps:

a) positioning afirst tie bracket (51)and a second
tie bracket (52) on opposite side walls (32L) of
the second arm (32) of said operating arm (30)
so that said tie brackets (51, 52) face each other
vertically and are substantially parallel;

b) inserting said fifth horizontal pivot pin (43A)
into a respective seat (51A, 51B) of said tie
brackets (51, 52);

c) connecting a plate (53) integrally and in a sub-
stantially perpendicular manner to a lower por-
tion (511) of the first tie bracket (51) and a lower
portion (521) of the second tie bracket (52), said
plate (53) comprising a mount (53A) apt to con-
nect a tool to the adapter assembly (50).

Method according to claim 11, characterized in that
said step c) is carried out by interposing at least one
damping element (55) between the plate (53) and a
bottom wall (321) of the second arm (32).

Method according to one or more of the preceding
claims 11 and 12, characterized in that said step
c) is carried out by using coupling means (54), in
particular comprising through bolts apt to be inserted
into holes provided in said lower portions (511, 521)
of the tie brackets (51, 52) and provided in the plate
(53).

Method according to one or more of the preceding
claims from 11 to 13, characterized in that said step
c) is carried out in such a way that the seats (51A,
52A) of the tie brackets (51, 52) and the mount (53A)
of the plate (53) are so positioned as to lie on a same
straight line (R) substantially perpendicular to the
lower portions (511, 521) of the tie brackets (51, 52).
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15. Method according to one or more of the preceding
claims from 11 to 14, characterized in that said step
a) is preceded by a step a-1) of realizing the seats
(51A, 52A) and the lower portions (511, 521) of said
tie brackets (51, 52) in such a way that they are so
positioned relative to each other as to define a trian-
gle, wherein the seats (51A, 52A) are a vertex of said
triangle and the lower portions (511, 521) are the
sides opposite said vertex.
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