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(54) An earth moving machine

(57)  An earth moving machine comprising a chassis
(2) on which there is a control position (3) and on which
drive means are mounted to allow the machine (1) to
move relative to the ground. The machine (1) also has
an articulated arm (8) comprising a first member (9) ex-
tending from a first end (11), pivoted to the chassis (2),

19

to a second end (12), and a second member (10) having
a first end (13) pivoted to the first member (9) and a sec-
ond end (14) bearing a working part (15). The first mem-
ber (9) has a first part of the first member (9) with a first
width at the lower zone (20) and a second width, which
is less than the first width, at the upper zone (19).

FIG. 10
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Description

[0001] The present invention relates to an earth mov-
ing machine of the type equipped with an articulated arm
pivoted to the machine chassis.

[0002] In particular the present invention is intended
for application on the rear articulated arms of backhoe
loaders, and on the articulated arms of excavators (of
any size).

[0003] Such articulated arms normally consist of two
members pivoted to one another at their ends, with one
member pivoted to the chassis and the other bearing the
working part 15 (for example a bucket). However, in gen-
eral, articulated arms may comprise a plurality of mem-
bers connected in series. All of the various members are
driven by hydraulic actuators.

[0004] Moreover, in general, in all of the arms known
today, the first member has, across the main direction in
which it extends, a substantially rectangular cross-sec-
tion. However, in some types of arms, the cross-section
of the first member reduces from the end pivoted to the
chassis to the end to which the second member is pivot-
ed, so as to reduce the projecting weight.

[0005] However, all of the known types of articulated
arms of earth moving machines have the significant dis-
advantage of obstructing the operator’s view, because,
during movement, they come between the operator and
the working zone.

[0006] In this situation the technical need which forms
the basis of the present invention is to provide an earth
moving machine which overcomes the above-mentioned
disadvantages.

[0007] In particular, the technical need of the present
invention is to provide an earth moving machine with an
articulated arm that is less of an obstruction to the oper-
ator’s view than happens in the machines known today.
[0008] The technical need specified and the aims in-
dicated are substantially achieved by an earth moving
machine as described in the claims herein.

[0009] Further features and the advantages of the
present invention are more clearly illustrated in the de-
tailed description which follows, with reference to the ac-
companying drawings, which illustrate several preferred
embodiments of an earth moving machine, without lim-
iting the scope of the inventive concept, in which:

- Figure 1 is a side view of a backhoe loader made
according to the present invention, with the rear ar-
ticulated arm in a first, operating position;

- Figure 2 is a view of the earth moving machine illus-
trated in Figure 1 with the articulated armin a second,
non-operating position;

- Figure 3 is a view of the earth moving machine illus-
trated in Figure 2;

- Figure 4 is a side view of a mini-excavator made
according to the present invention;

- Figure 5 is a side view of another type of excavator
to which the present invention is applied;
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- Figure 6 is a front view of the excavator illustrated in
Figure 5;

- Figure 7 is a side view of the first member of the
articulated arm of the earth moving machine illus-
trated in Figure 1;

- Figure 8 is a top view of the first member illustrated
in Figure 7;

- Figure 9 is a view from the left of the first member
illustrated in Figure 7;

- Figure 10is a cross-section of the first member illus-
trated in Figure 7 according to the line X - X;

- Figure 11 is a cross-section of the first member illus-
trated in Figure 7 according to the line XI - XI;

- Figure 12is a cross-section of the first member illus-
trated in Figure 7 according to the line XII - XII;

- Figure 13 is a cross-section of the first member illus-
trated in Figure 7 according to the line XIlI

- Xlll; and

- Figure 14 is a cross-section of the first member illus-
trated in Figure 8 according to the line XIV - XIV.

[0010] With reference to the accompanying drawings,
the numeral 1 denotes as a whole an earth moving ma-
chine according to the present invention.

[0011] Ingeneral,the presentinvention may be applied
to earth moving machines 1 comprising a load-bearing
chassis 2, on which a control position 3 is mounted for
an operator (which may or may not be protected by a cab
4 asillustratedin the accompanying drawings). The chas-
sis 2, in turn, may consist of a single part (Figures 1 - 3),
or may be divided into two parts 2a, 2b placed one above
the other, the upper part rotating relative to the lower part
about a vertical axis of rotation (Figures 4 - 6).

[0012] On the chassis 2 there are also drive means
designed to allow the machine 1 to move relative to the
ground, comprising an engine, wheels 5 (with rubber
tyres, railway style, etc.) or tracks 6, and controls 7 lo-
cated in the control position 3 (steering wheel, pedals,
operating levers, etc.).

[0013] The machine 1 also comprises at least one ar-
ticulated arm 8 which is in turn divided into a first member
9 and at least a second member 10.

[0014] The first member 9 extends, along its extension
trajectory, from a first end 11, pivoted to the chassis 2,
to a second end 12. The second member 10, in turn has
a first end 13 pivoted to the second end 12 of the first
member 9 and a second end 14 which bears, directly or
by means of additional members 10a (Figures 5 and 6),
a working part 15, such as a bucket.

[0015] Inthe known way, operation of the members 9,
10 and the working part 15 is guaranteed by special ac-
tuators 16 mounted between the member/working part
9, 10, 15 and the part of the machine 1 to which the
member/part 9, 10, 15 is pivoted.

[0016] The category of earth moving machines 1 de-
scribed above includes backhoe loaders, in which the
articulated arm 8 described is located on the back of the
machine 1, and excavators (large, medium, mini, midi)
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in which the articulated arm 8 is located at a front zone
of the machine 1.

[0017] Asiillustrated in Figures 1 and 2, in the case of
a backhoe loader, the earth moving machine 1 also has
a front arm 17 bearing a shovel 18.

[0018] According to the present invention, on the first
member 9 it is possible to identify an upper zone 19 at
least partly facing the control position 3 and a lower zone
20, at least partly facing the working part 15.

[0019] At least part of the first member 9 has, across
the extension trajectory of said first member 9, a first
width at its lower zone 20 and a second width, less than
the first width, at its upper zone 19.

[0020] However, advantageously, in the preferred em-
bodiment, not only a first part but the entire first member
9 has the second width less than the first width (therefore,
hereinafter reference will be made to this preferred em-
bodiment).

[0021] In contrast, when only part of the first member
9 is made according to the present invention, said first
partshould be atthe zone of the articulated arm 8 towards
which the operator looks while working.

[0022] Inthe embodiment illustrated, the first member
9 has a width which decreases from the lower zone 20
towards the upper zone 19. In particular, in the accom-
panying drawings, the first member 9 has two substan-
tially flat sides 21 extending between the upper zone 19
and the lower zone 20. According to the present inven-
tion, the sides 21 converge with one another at the upper
zone 19 (Figures 10 - 14). As illustrated, for example, in
Figure 11, the first member 9 has, perpendicular to its
extension trajectory, a substantially trapezoidal cross-
section. In the trapezium which can be identified in the
cross-section, the upper zone 19 of the first member 9
corresponds to the smaller base, the lower zone 20 to
the larger base, and the sides 21 correspond to the two
sides of the trapezium.

[0023] Asillustrated in Figure 8, the first member 9 has
a cross-section which decreases from the first end 11 to
the second end 12.

[0024] Asillustrated in Figures 7 to 9, the first member
9illustrated inthe accompanying drawings is fork-shaped
at its ends and is formed only by the two converging flat
sides 21. Moreover, in an intermediate portion, the first
member 9 has a fork-shaped projection 22 which allows
the attachment of the driving actuators 16 (Figure 1).
[0025] As indicated, the articulated arm 8 is pivoted
relative to the chassis 2. In particular it is pivoted at least
according to a first, substantially vertical axis of rotation
and according to a second, substantially horizontal axis
of rotation.

[0026] In the embodiment illustrated in Figures 1 to 3
(backhoe), the articulated arm 8 is pivoted not directly to
the chassis 2, but instead to a supporting element 23 in
turn slidably connected to the chassis 2 according to a
substantially horizontal sliding axis transversal to a ma-
chine 1 longitudinal axis.

[0027] Accordingtothe presentinventionitis also pos-
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sible to produce, in a similar way to that described above
with regard to the first member 9, other members into
which the articulated arm 8 of the earth moving machine
1 is divided. In any case, the further a member is from
the control position 3 the less benefit the present inven-
tion can provide. Thanks to the innovative transversally
tapering shape of the first member 9 of an articulated
arm 8 produced according to the present invention, the
zone of the first member 9 which in practice faces the
operator is narrower that the known arms. As a result,
the arm is less of an obstruction to the operator’s view
than known arms.

[0028] The width of the upper zone 19 of the first mem-
ber 9 may also vary depending on production require-
ments. For example, in the case of the embodiment il-
lustrated in Figures 1 to 3, the upper zone 19 of the first
member 9 is "covered" by the relative actuator. There-
fore, it is neither useful nor necessary to make the width
of the first zone less than the width of the actuator (how-
ever, it should be noticed that in the earth moving ma-
chines 1 known today the actuator is always significantly
narrower than the first member 9 of the articulated arm 8).
[0029] In contrast, in embodiments similar to those il-
lustrated in Figures 4 to 6, where the actuator is at the
lower zone 20 of the first member 9, the width of the upper
zone 19 may be much more significantly reduced, even
eliminating it (in this case the first member 9 could at
least partly have a triangular cross-section).

[0030] The present invention therefore brings impor-
tant advantages, since it allows increased visibility for
the operator in a simple way and without drawbacks.
[0031] Itshould also be noticed that the present inven-
tion is relatively easy to produce and even the cost linked
to implementation of the invention is not high.

[0032] The invention described can be subject to nu-
merous modifications and variations without thereby de-
parting from the scope of the inventive concept. Moreo-
ver, all details may be substituted by other technically
equivalent elements and, in practice, all of the materials
used, as well as the shapes and dimensions of the var-
ious components, may be any according to requirements.

Claims
1. An earth moving machine comprising:

- a chassis (2);

- a control position (3) mounted on the chassis
2);

- drive means mounted on the chassis (2) to al-
low the machine (1) to move relative to the
ground;

- at least one articulated arm (8) comprising a
first member (9) extending, along its extension
trajectory, from a first end (11), pivoted to the
chassis (2), to a second end (12), and at least
a second member (10) having a first end (13)
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pivoted to the second end (12) of the first mem-
ber (9) and a second end (14) bearing a working
part (15);

- the first member (9) having an upper zone (19)
at least partly facing the control position (3) and
a lower zone (20);

the earth moving machine being characterised
in that at least a first part of the first member (9)
has, across the extension trajectory, a first width
at the lower zone (20) and a second width, less
than the first width, at the upper zone (19).

The earth moving machine according to claim 1,
characterised in that, across the extension trajec-
tory, at least the first part of the first member (9) has
a width decreasing from the lower zone (20) towards
the upper zone (19).

The earth moving machine according to claim 1 or
2, characterised in that at least at the first part the
first member (9) has two substantially flat sides (21)
extending between the upper zone (19) and the low-
er zone (20), said sides (21) converging with one
another at the upper zone (19).

The earth moving machine according to any of the
foregoing claims, characterised in that at least at
the first part the first member (9) has, perpendicular
to the extension trajectory, a substantially trapezoi-
dal cross-section, the upper zone (19) correspond-
ing to the smaller base of the trapezium.

The earth moving machine according to any of the
foregoing claims, characterised in that the first part
of the first member (9) corresponds to the entire first
member (9).

The earth moving machine according to any of the
foregoing claims, characterised in that the first
member (9) has a cross-section decreasing from the
first end (11) to the second end (12).

The earth moving machine according to any of the
foregoing claims, characterised in that the articu-
lated arm (8) is pivoted relative to the chassis (2) at
least according to a first, substantially vertical axis
of rotation and according to a second, substantially
horizontal axis of rotation.

The earth moving machine according to claim 7,
characterised in that the articulated arm (8) is piv-
oted to a supporting element (23) slidably connected
to the chassis (2) according to a substantially hori-
zontal sliding axis transversal to a machine (1) lon-
gitudinal axis.

The earth moving machine according to any of the
foregoing claims, characterised in that the articu-
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10.

11.

12.

lated arm (8) comprises a plurality of members, each
produced in a way similar to that claimed regarding
the first member (9) in any of the foregoing claims.

The earth moving machine according to any of the
foregoing claims, characterised in that it is a back-
hoe loader, the articulated arm (8) being positioned
on the back of the machine (1).

The earth moving machine according to any of the
foregoing claims, characterised in that it is an ex-
cavator, the articulated arm (8) being positioned at
a front zone of the machine (1).

The earth moving machine according to any of the
foregoing claims, characterised in that it is a mini-
excavator, the articulated arm (8) being positioned
at a front zone of the machine (1).

Amended claims in accordance with Rule 86(2) EPC.

1. An earth moving machine comprising:

- a chassis (2);

- a control position (3) mounted on the chassis
2);

- drive means mounted on the chassis (2) to al-
low the machine (1) to move relative to the
ground;

- at least one articulated arm (8) comprising a
first member (9) extending, along its extension
trajectory, from a first end (11), pivoted to the
chassis (2), to a second end (12), and at least
a second member (10) having a first end (13)
pivoted to the second end (12) of the first mem-
ber (9) and a second end (14) bearing a working
part (15);

- the first member (9) having an upper zone (19)
at least partly facing the control position (3) and
a lower zone (20), and two substantially flat
sides (21) extending between the upper zone
(19) and the lower zone (20), the connections
between the flat sides (21) and the upper and
lower zones (19), (20) defining each a corner;
the earth moving machine being characterised
in that at least a first part of the first member (9)
has, perpendicular to the extension trajectory, a
substantially trapezoidal cross-section, the up-
per zone (19) corresponding to the smaller base
of the trapezium, the lower zone (20) tothe larger
base, and the sides (21) to the two sides of the
trapezium, so that said first part has a first width
at the lower zone (20) and a second width, less
than the first width, at the upper zone (19).

2. The earth moving machine according to claim 1,
characterised in that the first part of the first mem-
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ber (9) corresponds to the entire first member (9).

3. The earth moving machine according to any of the
foregoing claims, characterised in that the first
member (9) has a cross-section decreasing fromthe 5
first end (11) to the second end (12).

4. The earth moving machine according to any of the
foregoing claims, characterised in that the articu-
lated arm (8) is pivoted relative to the chassis (2) at 70
least according to a first, substantially vertical axis

of rotation and according to a second, substantially
horizontal axis of rotation.

5. The earth moving machine according to claim 4, 15
characterised in that the articulated arm (8) is piv-
oted to a supporting element (23) slidably connected
to the chassis (2) according to a substantially hori-
zontal sliding axis transversal to a machine (1) lon-
gitudinal axis. 20

6. The earth moving machine according to any of the
foregoing claims, characterised in that the articu-
lated arm (8) comprises a plurality of members, each
produced in a way similar to that claimed regarding 25
the first member (9) in any of the foregoing claims.

7. The earth moving machine according to any of the
foregoing claims, characterised in that it is a back-

hoe loader, the articulated arm (8) being positioned 30
on the back of the machine (1).

8. The earth moving machine according to any claim
from 1to 7, characterised in that it is an excavator,

the articulated arm (8) being positioned at a front 35
zone of the machine (1).

9. The earth moving machine according to any claim
from 1 to 7, characterised in that it is a mini-exca-
vator, the articulated arm (8) being positioned ata 40
front zone of the machine (1).
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