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(54)  Articulated arm for machines

(57)  An articulated arm (2) of a machine (1) has an
additional hydraulic circuit (15) for feeding hydraulic fluid
to accessory implements (12) connectable to the articu-
lated arm (2); the additional hydraulic circuit (15) having
an additional hydraulic pipe (18), and a hydraulic con-
necting valve (16) connected hydraulically to the hydrau-
lic pipe (18) and mechanically to a rotary elongated por-
tion (4) of the arm by a hinge device (30), which allows
the connecting valve (16) to rotate about a rotation axis
(31) with respect to the elongated portion (4), as the elon-
gated portion (4) rotates.
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Description

[0001] The present invention relates to an articulated
arm for machines in general, and for excavators in par-
ticular.

[0002] Asis known, excavators comprise an articulat-
ed arm, an elongated end portion of which is hinged at
one end to an intermediate connecting portion of the ar-
ticulated arm, and is fitted at the other end with a bucket.
To enhance the versatility of the machine, the bucket of
most excavators is replaceable with accessory imple-
ments, such as wrecking devices, grippers, etc., which,
however, require an additional hydraulic connecting point
for connection to the hydraulic control system of the ex-
cavator. For this purpose, the arm has an additional hy-
draulic circuit comprising a feed pipe, and a hydraulic
connecting valve for connecting the accessory imple-
ments. The hydraulic connecting valve is connected in-
tegrally to the elongated end portion by a supporting
bracket connected firmly to the connecting valve and to
the end portion by means of screws.

[0003] The pipe is connected at one end to the user-
operated hydraulic distributor, and at the other end to the
hydraulic connecting valve, and comprises, at the hinge
point between the end and intermediate portions of the
arm, a length of hose made of elastomeric material, ter-
minating at the hydraulic connecting valve, and designed
to form a number of elastically deformable loops.
[0004] Though widely adopted, additional hydraulic
circuits of the type described above are unsatisfactory,
both in terms of efficiency and reliability, and the poten-
tially high maintenance cost involved.

[0005] This is mainly due to the way in which the hy-
draulic connecting valve is connected to the arm requiring
the use of relatively long hoses to enable the end portion
to rotate with respect to the intermediate supporting por-
tion, and to prevent overly stressing the pipe.

[0006] The hoses used, however, normally project be-
yond the bottom edge of the articulated arm, with the
result that, when the arm is operating in the lowered po-
sition, the hose often knocks against, drags along, or is
caught up by the material being removed, thus resulting
in rapid wear of the hose and, at times, even severing of
the hose when the arm is raised.

[0007] The forces transmitted to the hoses often inev-
itably result, even after a relatively short time, in hydraulic
fluid leakage at the joints between the hose and connect-
ing valve, and between the hose and the rest of the pipe
upstream from the hose, with the result that the hydraulic
fluid level must be monitored constantly and topped up
regularly.

[0008] Itis anobject of the presentinvention to provide
an articulated arm for machines, designed to provide a
straightforward, low-cost solution to the above problems.
[0009] According tothe presentinvention, there is pro-
vided an articulated arm for machines, comprising at
least one elongated portion hinged to rotate about a hinge
axis with respect to an adjacent connecting portion; and
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an additional hydraulic circuit for feeding hydraulic fluid
to accessory implements connectable to the articulated
arm; said additional hydraulic circuit comprising hydraulic
connecting valve means for hydraulically connecting said
accessory implements, and connecting means for con-
necting said connecting valve means to said elongated
portion; characterized in that said connecting means
comprise hinge means to permit rotation of said connect-
ing valve means about a rotation axis parallel to said
hinge axis.

[0010] The hinge means of the articulated arm defined
above preferably comprise a bracket connected integral-
ly to said connecting valve means; and a hinge pin ex-
tending through said bracket coaxially with said rotation
axis and connected integrally to said elongated portion.
[0011] Said additional hydraulic circuit preferably also
comprises a flexible pipe portion extending at least partly
at said hinge axis; said flexible pipe portion being located
inside a space defined at the bottom by a surface parallel
to said hinge axis and through a bottom peripheral edge
of said arm, regardless of the operating position of said
elongated portion.

[0012] A non-limiting embodiment of the invention will
now be described by way of example with reference to
the accompanying drawings, in which:

Figure 1 shows a partial side view in perspective of
a preferred embodiment of a machine articulated
arm in accordance with the teachings of the present
invention;

Figure 2 shows the same view as in Figure 1, of the
Figure 1 arm in a different operating position;
Figure 3 shows a larger-scale section along line IlI-
Il

[0013] Number 1 in Figure 1 indicates as a whole a
machine, in particular a self-propelled earthmoving ma-
chine. Machine 1 comprises a known articulated arm 2,
in turn comprising an elongated intermediate connecting
portion 3, and an elongated end portion 4. Elongated end
portion 4 is hinged to elongated intermediate portion 3
by a hinge pin 5 to rotate, with respect to intermediate
portion 3, about a substantially horizontal hinge axis 6
perpendicular to elongated portions 3 and 4. A bucket 7
is hinged to a free end of elongated end portion 4, is
operated by a respective hydraulic jack 8 connected to
a main hydraulic circuit 9 of the machine, and may be
replaced with accessory implements, such as wrecking
devices, grippers, etc., shown schematically and indicat-
ed as a whole by 12, to perform different operations with
the same machine.

[0014] With reference to the accompanying drawings,
accessory implements 12 are operated by respective hy-
draulic actuators (not shown) connected hydraulically to
an additional hydraulic circuit indicated as a whole by 15.
[0015] Additional hydraulic circuit 15 is fitted at least
partly to elongated portions 3 and 4, and comprises a
connecting valve 16 fitted to elongated end portion 4; and
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a hydraulic-fluid feed pipe 18 connected at one end in
known manner to a known user-operated hydraulic dis-
tributor (not shown), and at the other end to an inlet of
connecting valve 16.

[0016] Feed pipe 18 comprises a rigid portion 19 ex-
tending along, and connected firmly in known manner to,
intermediate portion 3; and a flexible end portion 20, de-
fined by a hose, which extends at hinge axis 6, and is
connected in fluidtight manner at one end to rigid portion
19, and at the other end directly to the inlet of connecting
valve 16.

[0017] With reference to Figure 3, connecting valve 16
comprises an outer casing 22 connected firmly, e.g. by
means of screws 23, to one leg 24 of an L-shaped sup-
porting bracket 25, the other leg 26 of which extends
parallel to and facing a lateral wall 27 of elongated end
portion 4, and is connected to lateral wall 27 by a hinge
assembly 30 to enable rotation of bracket 25, and there-
fore of connecting valve 16, about a fixed hinge axis 31
parallel to axis 6.

[0018] With reference to Figure 3, hinge assembly 30
comprises a nut screw 33 fitted firmly, e.g. welded, to
and projecting from lateral wall 27 coaxially with axis 31;
and a screw 34. Screw 34 comprises a threaded shank
35, an end portion of which is screwed inside nut screw
33, and a portion of which, extending from head 36 of
the screw, extends through a collar or ring 37 forced by
head 36 of the screw against nut screw 33. Collar 37
engages in rotary manner a through hole formed in leg
26, and is of a length, measured parallel to axis 31, ap-
proximately equal to but no less than the thickness of leg
26, so that bracket 25 rotates freely with respect to screw
34 and collar 37.

[0019] In actual use, hinge assembly 30 allows con-
necting valve 16 to rotate about axis 31 with respect to
end portion 4 of the arm, as end portion 4 rotates with
respect to intermediate portion 3. Allowing valve 16 to
rotate reduces the forces exerted on both hose 20 and
the joints connecting hose 20 to rigid portion 19 and con-
necting valve 16, thus prolonging the working life of both
hose 20 and the joints, and so reducing hydraulic fluid
leakage and losses.

[0020] Moreover, as shown in Figures 1 and 2, by al-
lowing connecting valve 16 to move with respect to elon-
gated portion 4 of the arm to which it is connected, the
length of hose 20 can be reduced considerably as com-
pared with known solutions, so that hose 20 remains
completely facing the arm, regardless of the relative po-
sition of elongated portions 3 and 4. In other words, re-
gardless of the angular position of end portion 4 with re-
spect to intermediate portion 3, hose 20 remains at all
times inside a space defined at the bottom by a surface
parallel to axes 6 and 31 and through a bottom edge 40
of arm 2. That is, hose 20, by never coming into contact
with the material or ground below the arm, operates in
the best working conditions at all times, with no impair-
ment in its original characteristics and, hence, original
efficiency and reliability.
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[0021] Clearly, changes may be made to arm 2 as de-
scribed herein without, however, departing from the
scope as defined in the accompanying Claims. More spe-
cifically, connecting valve 16 may be supported by brack-
ets or fastening members other than the bracket de-
scribed; and hinge assembly 30 may be formed differ-
ently from the one shown by way of example, while still
allowing at least one rotation of connecting valve 16 with
respect to the elongated portion to which it is connected.
[0022] Moreover, arm 2 as described herein may ob-
viously form part of any machine other than the earth-
moving machine described by way of example. In fact,
the same problems referred to specifically in connection
with earthmoving machines are obviously also encoun-
tered in other types of machines featuring articulated lift-
ing, resisting, or supporting arms.

Claims

1. Anarticulated arm for machines, comprising at least
one elongated portion hinged to rotate about a hinge
axis with respect to an adjacent connecting portion;
and an additional hydraulic circuit for feeding hydrau-
lic fluid to accessory implements connectable to the
articulated arm; said additional hydraulic circuit com-
prising hydraulic connecting valve means for hydrau-
lically connecting said accessory implements, and
connecting means for connecting said connecting
valve means to said elongated portion; character-
ized in that said connecting means comprise hinge
means to permit rotation of said connecting valve
means about a rotation axis parallel to said hinge
axis.

2. Anarmasclaimedin Claim 1, characterized in that
said hinge means comprise a bracket connected in-
tegrally to said connecting valve means; and a hinge
pin extending through said bracket coaxially with
said rotation axis and connected integrally to said
elongated portion.

3. Anarmasclaimedin Claim 2, characterized in that
said bracket comprises a plate portion having a
through hole; and in that said hinge means also
comprise a collar fitted to said hinge pin and locked
by the hinge pin to said portion; said collar engaging
said through hole in rotary manner, and being of a
length, measured in a direction parallel to said rota-
tion axis, approximately equal to but no less than the
thickness of said plate portion measured in the same
direction.

4. An arm as claimed in any one of the foregoing
Claims, characterized in that said additional hy-
draulic circuit also comprises a flexible pipe portion
extending at least partly at said hinge axis; said flex-
ible pipe portion being located inside a space defined
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by a surface parallel to said hinge axis and through
a bottom peripheral edge of said arm, regardless of
the operating position of said elongated portion.
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FIG. 3
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