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(54) IMPROVED HYDRAULIC ARRANGEMENT FOR A HYDRAULICALLY ACTUATED BOOM OF A 
WORK MACHINE

(57) A hydraulic arrangement (4) for a hydraulically
actuated boom of a work machine (1) comprising a body
carrying the boom and a pair of boom actuators (3) con-
figured to rotate the boom with respect to the body; the
hydraulic arrangement (4) is fluidly connected to the
boom actuators (3) and is configured to actuate the boom
actuators (3) to rotate the boom; the hydraulic arrange-
ment (4) comprises: a valve assembly (6) operatively in-
terposed between a source of pressurized hydraulic fluid
(7) and the boom actuators (3); first hydraulic lines (8)

fluidly connecting the valve assembly (6) with a first end
(3a) of the boom actuators (3); second hydraulic lines
(10) fluidly connecting said valve assembly (6) with a
second end (3b) of the boom actuators (3), opposite to
the first end (3a); an equalizing hydraulic line (30) fluidly
connecting the first hydraulic lines (8) to each other, up-
stream the boom actuators (3); and at least one flow reg-
ulating valve (32) arranged along the equalizing hydraulic
line (30) and configured to regulate the flow of hydraulic
fluid within the equalizing hydraulic line (30).
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Description

TECHNICAL FIELD

[0001] The present invention relates to a hydraulic ar-
rangement for a hydraulically actuated boom of a work
machine, in particular of an earth-moving machine such
as an excavator, a digger or the like. The present inven-
tion further relates to a work machine comprising such
hydraulic arrangement.
[0002] The present invention finds its preferred, al-
though not exclusive, application in a hydraulic arrange-
ment for controlling the lowering of the hydraulically ac-
tuated boom of a work machine. Reference will be made
to this application by way of the example below, without
however losing in generality.

BACKGROUND OF THE INVENTION

[0003] As is known, work machines such as excava-
tors, diggers, and the like are provided with a hydraulically
actuated work implement carried by a body of the work
machine and configured to perform multiple earth-mov-
ing operations.
[0004] In particular, said hydraulic actuated work im-
plement comprises: a boom rotatably carried by the body
of the work machine; a stick or dipper or arm rotatably
carried by the boom; a bucket or similar work attachment
rotatably carried by the stick; and a plurality of actuators
adapted to rotate the boom, the arm, and the bucket with
respect to their hinge points.
[0005] In particular, the afore-mentioned actuators
comprise a pair of boom actuators, such as double acting
hydraulic cylinders, which are operatively interposed be-
tween the body of the work machine and the boom, are
arranged on opposite sides of the same boom, and are
configured to rotate the boom with respect to the body
of the work machine.
[0006] In addition, such work machines comprise a hy-
draulic circuit configured to actuate the two boom actu-
ators, which is schematically represented in Figure 1 and
is denoted with reference number 100.
[0007] Hydraulic arrangement 100 comprises a valve
arrangement 110, which is interposed between a source
of pressurized hydraulic fluid 115 and the two boom ac-
tuators 120 and is configured to selectively feed a flow
of pressurized hydraulic fluid towards the two boom ac-
tuators 120, to operate these latter.
[0008] More in detail, the valve arrangement 110 com-
prises a four-way three-position hydraulic valve config-
ured to selectively put one of the two ends of the boom
actuators 110 in fluid communication with the source of
pressurized fluid 115.
[0009] In particular, one end 120a the boom actuators
120 is fluidly connected to the valve arrangement 110
via first hydraulic lines 130, and the other end 120b of
the boom actuators 120 is fluidly connected to the valve
arrangement 110 via second hydraulic lines 140.

[0010] By pressurizing the first hydraulic lines 130, the
boom is lifted and by pressurizing the second hydraulic
lines 140 the boom is lowered.
[0011] In addition, the first hydraulic lines 130 are also
fluidly connected to each other, immediately downstream
the two boom actuators 120, via an equalizing hydraulic
line 150. The equalizing hydraulic line 150 is adapted to
balance /equalize the hydraulic pressure of the hydraulic
fluid fed towards the two ends 120a of boom actuators
120, to avoid pressure unbalances and therefore unwant-
ed torques exerted by the boom actuators 120 on the
same boom.
[0012] Pursuant ISO 8643 regulatory, the equalizing
hydraulic line 150 is further provided with flow restrictors
160, to limit the hydraulic fluid flow in case of rupture of
the same equalizing line 150.
[0013] The two flow restrictor 160, in particular, are
adapted to damp the downward rotation of the boom in
the event of a failure in the same equalizing hydraulic
line 150.
[0014] However, the diameter of the flow restrictors
160 is a trade-off between a diameter large enough to
allow a fast pressure equilibration between the two hy-
draulic lines 130 and a diameter small enough to damp
the downward rotation of the boom in the event of a failure
in the same equalizing hydraulic line 150.
[0015] In addition, the hydraulic arrangement 100 com-
prises two flow control valves 170, which are arranged
along first hydraulic line 130, between the valve arrange-
ment 110 and the boom actuators 120 and are configured
to be operated to allow to discharge the hydraulic pres-
sure at the first end of the boom actuators 120 and lower
the boom accordingly.
[0016] Flow control valves 170 are hydraulically actu-
ated valves and are connected to hydraulic pilot lines 180
to be actuated towards an open position.
[0017] In addition, flow control valves 170 comprises
biasing means configured to bias these latter towards
their closed position, and drain lines 185 configured to
drain the spring chamber accommodating the biasing
means of discharge valves 170.
[0018] Moreover, the hydraulic arrangement 100 com-
prises two pressure relief valves 190, which are arranged
along the first hydraulic line 130, in parallel to the flow
control valves 170, and are configured to open when the
hydraulic pressure at the first end of the boom actuators
120 exceeds a predetermined threshold.
[0019] As said above, work machines field is subjected
to the ISO 8643 regulatory, which set the safety criterions
that the aforementioned work machine must satisfy.
[0020] In particular, for the equalizing hydraulic line
150, such regulation provides only for a test in static con-
ditions and without load, and it does not provide for any
dynamic test or test simulating the rupture of this equal-
izing line 150. Therefore, the above-described current
arrangement satisfies the safety criterions set out by ISO
8643.
[0021] However, according to the actual hydraulic ar-
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rangement 100, should the equalization hydraulic line
150 break, the boom would rotate downwards uncontrol-
lably. This clearly entails relevant safety problems for the
operators working nearby the work machine.
[0022] In view of the above, the need is felt to increase
the safety of the hydraulically actuated arm of a work
machine.
[0023] An aim of the present invention is to satisfy the
above-mentioned need in an optimized and cost-effec-
tive manner.

SUMMARY OF THE INVENTION

[0024] The aforementioned aims are reached by a hy-
draulic arrangement and by a work machine as claimed
in the appended set of claims.

BRIEF DESCRIPTION OF DRAWINGS

[0025] For a better understanding of the present inven-
tion, a preferred embodiment is described in the follow-
ing, by way of a non-limiting example, with reference to
the attached drawings, wherein:

• Figure 1 illustrates a hydraulic arrangement for a hy-
draulically actuated boom of a work machine as
known in the art; and

• Figures 2-6 illustrates as many embodiments of a
work machine realized according to the present in-
vention.

DETAILED DESCRIPTION OF THE INVENTION

[0026] With reference to Figure 2, number 1 denotes,
as a whole, a work machine, in particular an earth-moving
machine such as an excavator, a digger or the like.
[0027] Work machine 1 comprises a body (not illustrat-
ed) movable on the ground via ground engaging wheels
or tracks, and a hydraulically actuated work implement
(not illustrated), which is carried by the body and is con-
figured to perform multiple earth-moving operations.
[0028] As known, the hydraulically actuated work im-
plement comprises a boom rotatably carried by the body
of the work machine 1.
[0029] In addition, the work implement preferably com-
prises a stick or dipper or arm rotatably carried by the
boom; and a bucket or similar work attachment rotatably
carried by the arm.
[0030] Moreover, work machine 1 comprises a pair of
boom actuators 3, which are carried by the body of work
vehicle 1, are operatively interposed between the body
of the work machine and the boom and are configured
to rotate the boom with respect to the body of the work
machine 1. Preferably, boom actuators 3 are arranged
on opposite sides of the same boom. In particular, boom
actuators 3 preferably comprises double acting hydraulic
cylinders.

[0031] Preferably, work machine 1 further comprises:
at least an arm actuator configured to rotate the arm with
respect to the boom; and at least one bucket actuator
configured to rotate the bucket with respect to the arm.
[0032] With reference to the exemplary embodiment
illustrated in Figure 2, work machine 1 further comprises
a hydraulic arrangement 4 fluidly connected to boom ac-
tuators 3 and configured to actuate these latter, to move
the boom accordingly.
[0033] In particular, the hydraulic arrangement 4 com-
prises a valve assembly 6 that is operatively interposed
between a source of pressurized hydraulic fluid 7 and
the two boom actuators 3.
[0034] Hydraulic arrangement 4 further comprises first
hydraulic lines/conduit/pipes 8 fluidly connecting the
valve assembly 6 with a first end 3a of boom actuators
3, and second hydraulic lines 10 fluidly connecting the
valve assembly 6 with a second end 3b of boom actuators
3, opposite to the first end 3a.
[0035] In particular, hydraulic lines 8 comprise a hy-
draulic line fluidly connected to valve assembly 6 and
branching off in two hydraulic lines 8a and 8b respectively
connected to the first ends 3a of the two boom actuators
3.
[0036] Similarly, hydraulic lines 10 comprise a hydrau-
lic line fluidly connected to valve assembly 6 and branch-
ing off in two hydraulic lines 10a and 10b respectively
connected to the second ends 3b of the two boom actu-
ators 3.
[0037] Valve assembly 6 is adapted to selectively route
the pressurized hydraulic fluid provided by the source 7
to one of the two ends 3a or 3b of each boom actuator 3
via hydraulic lines 8 or 10, to operate the boom actuators
3 accordingly.
[0038] In particular, by pressurizing hydraulic lines 8,
the boom actuators 3 rotates upwards the boom, while
by pressurizing hydraulic lines 10, the boom actuators 3
rotates downwards the boom.
[0039] With reference to the exemplary embodiment
illustrated in Figure 2, valve assembly 6 preferably com-
prises a four-way three-position hydraulic valve 12.
[0040] Preferably, the four ports of valve 12 are selec-
tively connectable to source 7, to a tank 14 and to the
two hydraulic lines 8 and 10.
[0041] In a first position, the valve 12 prevents fluid
communication between the source 7, the tank 14 and
the two hydraulic lines 8 and 10. In the second and in the
third position, the valve 12 puts the source 7 in fluid com-
munication with hydraulic lines 8 and tank 14 in fluid com-
munication with hydraulic lines 10 and vice-versa, to se-
lectively pressurize the first ends 3a or the second ends
3b of boom actuators 3.
[0042] With reference to the exemplary embodiment
illustrated in Figure 2, in addition, hydraulic arrangements
4 preferably comprises one or more flow control valves
20, which are arranged along hydraulic lines 8 and are
configured to regulate the hydraulic fluid flow between
the valve assembly 6 and the boom actuators 3.
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[0043] More in detail, hydraulic arrangement 4 prefer-
ably comprises a pair of flow control valves 20 respec-
tively arranged along hydraulic lines 8a and 8b.
[0044] Flow control valve 20 preferably comprises a
two-way two-position hydraulic valve, which has a first
port connected to valve assembly 6 and a second port
connected to the first end 3a of a corresponding boom
actuator 3.
[0045] In the first position, flow control valve 20 allows
only a unidirectional flow of hydraulic fluid from valve as-
sembly 6 to boom actuator 3, i.e. it works as a check
valve. In the second position, on the other hand, flow
control valve 20 allows a bidirectional flow of hydraulic
fluid between valve assembly 6 and boom actuator 3.
[0046] Flow control valve 20 is configured to be nor-
mally biased towards the first position.
[0047] In addition, hydraulic arrangement 4 comprises
a first pilot line 21 which is operatively connected to flow
regulation valve 20 and is configured to actuate the same
flow regulation valve 20 in the second position.
[0048] Preferably, first pilot line 21 is also connected
to valve assembly 6 and is adapted to actuate the same
valve assembly 6 towards its third position, wherein the
second end 3b of boom actuator 3 is pressurized.
[0049] With reference to the exemplary embodiment
illustrated in Figure 2, hydraulic arrangement 4 compris-
es also a drain line 22 fluidly connected to tank.
[0050] With reference to the exemplary embodiment
illustrated in Figure 2, hydraulic arrangement 4 further
comprises a pressure relief valve 23, which is fluidly con-
nected to hydraulic line 8 and is configured to open when
the hydraulic pressure at the first end 3a of boom actuator
3 exceeds a certain threshold, to discharge the hydraulic
pressure at the first end 3a of boom actuator 3.
[0051] Preferably, hydraulic arrangement 4 comprises
a pair of pressure relief valves 23, respectively fluidly
connected to the hydraulic lines 8a and 8b.
[0052] In addition, hydraulic arrangement 4 preferably
comprises hydraulic filtering devices 24 arranged imme-
diately upstream the pressure relief valves 23, between
pressure relief valves 23 and the boom actuators 3.
[0053] In addition, with reference to the exemplary em-
bodiment illustrated in Figure 2, pressure relief valve 23
is fluidly connected, on one side to the portion of hydraulic
line 8a comprised between pressure regulating valve 20
and boom actuator 3, and on the other side, to first hy-
draulic pilot line 21.
[0054] In particular, pressure relief valve 23 is prefer-
ably configured to open when the pressure within the
portion of hydraulic line 8a comprised between pressure
regulating valve 20 and boom actuator 3 exceeds, by a
predetermined overpressure, the pressure within first hy-
draulic pilot line 21.
[0055] With reference to the exemplary embodiment
illustrated in Figure 2, first hydraulic pilot line 21 further
comprises a flow restrictor 26 and a check valve 28, ar-
ranged in parallel to each other upstream the flow control
valve 20 and the pressure relief valve 23.

[0056] Check valve 28 is configured to allow the hy-
draulic fluid to flow only towards the flow control valve
20. The flow restrictor 26, on the other hand, is configured
to damp the flow of hydraulic fluid coming from the pres-
sure relief valve 23, when this latter open for instance
due to a pressure spike at the boom actuator 3.
[0057] With reference to the exemplary embodiment
illustrated in Figure 2, hydraulic arrangement 4 further
comprises an equalizing hydraulic line 30, which is adapt-
ed to fluidly connect the two hydraulic lines 8 to each
other.
[0058] In particular, the equalizing hydraulic line 30 is
fluidly connected between lines 8a and 8b, to fluidly con-
nect the two ends 3a of boom actuators 3.
[0059] Equalizing hydraulic line 30 is preferably fluidly
connected to the two hydraulic lines 8a and 8b, preferably
downstream the two flow control valves 20, i.e. between
the same flow control valves 20 and the boom actuators
3.
[0060] In particular, equalizing hydraulic line 30 is
adapted to equalize/balance the hydraulic pressure at
the two ends 3a of the two boom actuators 3, in order to
avoid pressure unbalances at the ends 3a of the two
boom actuators 3 when rotating the boom upwards, so
as to unwanted torques exerted on the same boom.
[0061] With reference to the exemplary embodiment
illustrated in Figure 2, equalizing hydraulic line 30 is pro-
vided with at least one flow regulating valve 32, which is
adapted to control the flow of hydraulic fluid within the
same equalizing hydraulic line 30.
[0062] In particular, flow regulating valve 32 is prefer-
ably configured to selectively allow at least two different
levels of flowrate within the same equalizing hydraulic
line 30.
[0063] More in detail, flow regulating valve 32 is pref-
erably operable between a first position in which it lim-
its/reduces/ restricts the flowrate of the hydraulic fluid
within the same equalizing hydraulic line 30, and a sec-
ond position in which it allows the flow of the hydraulic
fluid within the equalizing hydraulic line 30, i.e. it does
not limit/reduce/ restrict the flowrate of the hydraulic fluid
within the same equalizing hydraulic line 30.
[0064] Preferably, flow regulating valve 32 is config-
ured to be biased in its first position.
[0065] In even more detail, in its first position, prefer-
ably flow regulating valve 32 substantially obstructs
equalizing hydraulic line 32.
[0066] With reference to the exemplary embodiment
illustrated in Figure 2, flow regulating valve 32 is prefer-
ably a two-way two position valve 32. The two ports of
valve 32 are respectively connected to the ends 3a of
the two boom actuators 3.
[0067] Accordingly, in the first position, valve 32 is con-
figured to limit the flow of hydraulic fluid within the equal-
ization hydraulic line 30. In other words, in the first posi-
tion the valve 32 operates as a flow restrictor.
[0068] In the second position, on the other hand, valve
32 is configured to allow the flow of hydraulic fluid within
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the equalization hydraulic line 30.
[0069] In addition, valve 32 comprises biasing means,
such as elastic means, configured to bias the same valve
32 towards its first position.
[0070] Preferably, hydraulic arrangement 4 comprises
two flow regulating valves 32 arranged along equalizing
hydraulic line 30, wherein one flow regulating valve 32
is preferably directly fluidly connected to end 3a of one
boom actuator 3 and the other flow regulating valve 32
is directly fluidly connected to end 3a of the other boom
actuator 3.
[0071] With reference to the exemplary embodiment
illustrated in Figure 2, hydraulic arrangement preferably
comprises at least one pilot line 36, which is fluidly con-
nected to hydraulic line 8, is operatively connected to
flow regulating valve 32 and is adapted to arrange the
same flow regulating valve 32 in its second position.
[0072] Preferably, hydraulic pilot line 36 is fluidly con-
nected to line 8 immediately downstream valve arrange-
ment 6.
[0073] As a consequence, when valve assembly 6 is
arranged in its second position, to pressurize hydraulic
lines 8 and ends 3a of boom actuators 3, flow regulating
valve 34 is arranged in its second operative position.
[0074] More in detail, hydraulic arrangement 4 prefer-
ably comprises a pair of hydraulic pilot lines 36, each
operatively connected to a corresponding hydraulic reg-
ulating valve 32.
[0075] With reference to the exemplary embodiment
illustrated in Figure 2, hydraulic drain line 22 is operatively
connected also to flow regulating valve 32, and is con-
figured to drain the spring chamber housing the biasing
means of the flow regulating valve 32.
[0076] With reference to the exemplary embodiment
illustrated in Figure 2, hydraulic arrangement 4 preferably
comprises a shuttle valve 40 operatively interposed be-
tween hydraulic line 8, hydraulic pilot line 21 and hydrau-
lic pilot line 36.
[0077] More in detail, shuttle valve 40 has preferably
a first port 40a fluidly connected to hydraulic line 8, a
second port 40b fluidly connected to hydraulic pilot line
21 and a third port 40c fluidly connected to hydraulic pilot
line 36.
[0078] In particular, second port 40b of shuttle valve
40 is preferably fluidly connected to hydraulic pilot line
21 immediately downstream flow restrictor 26 and check
valve 28, i.e. between flow restrictor 26, check valve 28
and pressure relief valve 23.
[0079] Shuttle valve 40 is preferably configured to put
hydraulic line 8 in fluid communication with hydraulic pilot
line 36 and fluidly isolate hydraulic pilot line 21 when the
pressure within hydraulic pilot line 8 is greater than the
pressure within pilot lines 21, i.e. when valve assembly
6 is actuated in its second position to pressurize ends 3a
of boom actuators 3 and rotate upwards the same boom.
Therefore, in such operative condition, hydraulic pilot line
36 is pressurized to arrange hydraulic regulating valve
32 in its second position.

[0080] On the other hand, when pressure within hy-
draulic pilot line 21 is greater than the pressure within
hydraulic line 8, shuttle valve 40 is preferably configured
to put hydraulic pilot line 21 in fluid communication with
hydraulic pilot line 36 and fluidly isolate hydraulic line 8.
This operative condition occurs when pressure relief
valve 23 opens and hydraulic pilot line 8 is not pressu-
rized by valve assembly 6.
[0081] The operation of the above-described hydraulic
arrangement 4 is easily inferable from the above, and it
will be briefly described in the following.
[0082] To rotate upwards the boom, valve arrange-
ment 6 is actuated in its second position and the hydraulic
line 8 is pressurized. Accordingly, a flow of pressurized
hydraulic fluid is fed to the two ends 3a of the two boom
actuators 3.
[0083] At the same time, hydraulic pilot line 36 is pres-
surized by hydraulic line 8 and flow regulating valve 32
is arranged in its second position.
[0084] To rotate downwards the boom, on the other
hand, valve assembly 6 is actuated in its third position
and the hydraulic line 10 is pressurized. Accordingly, a
flow of pressurized hydraulic fluid is fed to the two ends
3b of the two boom actuators 3.
[0085] In addition, should the equalizing hydraulic line
30 break when the boom is lifted and the valve assembly
6 is not actuated, so that no pressurized hydraulic fluid
is fed towards the boom actuators 3, the flow regulating
valve 32 would be arranged in its first position and it will
strongly limit or nullify the flow of hydraulic fluid from the
hydraulic line 30, to counteract the uncontrolled drop of
the boom.
[0086] In view of the foregoing, the advantages of a
hydraulic arrangement 4 according to the present inven-
tion are apparent.
[0087] In particular, the provision of the flow regulating
valves 32 on the equalizing hydraulic line 30 allows to
massively increase the safety of the same hydraulic ar-
rangement, way beyond the minimum safety require-
ments required by ISO 8643 regulatory for the equaliza-
tion and signal lines.
[0088] Therefore, it is apparent that, in the event of a
modification of the ISO 8643 regulatory setting stricter
safety requirement, the proposed hydraulic arrangement
4 would already be able to meet such safety require-
ments.
[0089] In addition, the provision of the flow regulating
valve 32 improves the dynamic of the hydraulic arrange-
ment 4, as the size of the orifice of the flow regulating
valve 32 in its second position is larger than the diameter
of the flow restrictor 160 known in the art, and this reduces
the pressure losses localized on such component and
the equalizing timing.
[0090] It is clear that modifications can be made to the
described hydraulic arrangement 4, which do not extend
beyond the scope of protection defined by the claims.
[0091] For instance, Figure 3 illustrates a work vehicle
200 which is similar to work vehicle 1 and whose corre-
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sponding parts will be denoted with the same reference
numbers as work vehicle 1.
[0092] Work vehicle 200 distinguishes from work ve-
hicle 1 in that the second port 40b of shuttle valve 40 is
not fluidly connected to hydraulic pilot line 21 immediately
downstream flow restrictor 26 and check valve 28, but
upstream flow restrictor 26 and check valve 28.
[0093] In addition, Figure 4 illustrates a further embod-
iment of work vehicle 1 denoted by reference number
300, which is similar to work vehicle 1 and whose corre-
sponding parts will be denoted with the same reference
numbers as work vehicle 1.
[0094] Work vehicle 300 distinguishes from work ve-
hicle 1 in that it is not provided with the shuttle valve 40,
and in that the hydraulic pilot line 36 is directly fluidly
connected to hydraulic pilot line 21, upstream flow re-
strictor 26 and check valve 28.
[0095] Figure 5 illustrates a further embodiment of
work vehicle 1 denoted by reference number 400, which
is similar to work vehicle 1 and whose corresponding
parts will be denoted with the same reference numbers
as work vehicle 1.
[0096] Work vehicle 400 distinguishes from work ve-
hicle 1 in that it is not provided with the shuttle valve 40,
and in that the hydraulic pilot line 36 is directly fluidly
connected to hydraulic pilot line 21 immediately down-
stream flow restrictor 26 and check valve 28, i.e. between
flow restrictor 26, check valve 28 and pressure relief valve
21.
[0097] Therefore, according to the embodiments illus-
trated in Figures 4 and 5, to arrange valve 32 in its second
position, the hydraulic pressure within pilot line 21 needs
to overcome the biasing force applied by the biasing
means of valve 32, independently from the pressure with-
in hydraulic line 8.
[0098] Lastly, Figure 6 illustrates a further embodiment
of work vehicle 1 denoted by reference number 500,
which is similar to work vehicle 1 and whose correspond-
ing parts will be denoted with the same reference num-
bers as work vehicle 1.
[0099] Work vehicle 500 distinguishes from work ve-
hicle 1 in that it is not provided with the shuttle valve 40,
and in that the hydraulic pilot line 36 is directly fluidly
connected to hydraulic line 8.
[0100] Therefore, in this last embodiment, valve 32 is
arranged in its second position, i.e. it is opened, when
valve 12 is arranged in its second position to pressurize
hydraulic line 8.

Claims

1. A hydraulic arrangement (4) for a hydraulically actu-
ated boom of a work machine (1);

said work machine (1) comprising a body carry-
ing said boom in a rotatable manner, and a pair
of boom actuators (3), which are interposed be-

tween said body and said boom and are config-
ured to rotate said boom with respect to said
body;
said hydraulic arrangement (4) being adapted
to be fluidly connected to said boom actuators
(3) and being configured to actuate said boom
actuators (3), in order to rotate said boom;
said hydraulic arrangement (4) comprising:

• a valve assembly (6) adapted to be oper-
atively interposed between a source of
pressurized hydraulic fluid (7) and said
boom actuators (3);
• first hydraulic lines (8) adapted to fluidly
connect said valve assembly (6) with a first
end (3a) of said boom actuators (3);
• second hydraulic lines (10) adapted to flu-
idly connect said valve assembly (6) with a
second end (3b) of said boom actuators (3),
opposite to said first end (3a);
• an equalizing hydraulic line (30) fluidly
connecting said first hydraulic lines (8) to
each other, upstream said boom actuators
(3); and
• at least one flow regulating valve (32) ar-
ranged along said equalizing hydraulic line
(30) and configured to regulate the flow of
said hydraulic fluid within said equalizing
hydraulic line (30).

2. Hydraulic arrangement according to claim 1, wherein
said flow regulating valve (32) is operable between
a first position, in which it restricts the flowrate of the
hydraulic fluid within said equalizing hydraulic line
(30), and a second position in which it does not re-
strict the flowrate of the hydraulic fluid within said
equalizing hydraulic line (30).

3. Hydraulic arrangement according to claim 1 or 2,
comprising a pair of said flow regulating valves (32)
arranged along said equalizing hydraulic line (30),
wherein one of said flow regulating valve (32) is di-
rectly fluidly connected to said first end (3a) of one
of said boom actuators (3) and the other of said flow
regulating valves (32) is directly fluidly connected to
said first end (3a) of the other of said boom actuators
(3).

4. Hydraulic arrangement according to claim 2 or 3, fur-
ther comprising a first hydraulic pilot line (36), which
is fluidly connected to said hydraulic line (8), is op-
eratively connected to said flow regulating valve (32)
and is adapted to actuate said flow regulating valve
(32) in said second position.

5. Hydraulic arrangement according to claim 2, 3 or 4,
wherein said flow regulating valve (32) is configured
to be biased in said first position.
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6. Hydraulic arrangement according to any of claim
from 2 to 5, further comprising biasing means, which
are adapted to bias said flow regulating valve (32)
in said first position.

7. Hydraulic arrangement according to claim 4, 5 or 6,
further comprising a flow control valve (20) arranged
along said first hydraulic line (8) and configured to
control the flow of said hydraulic fluid within said first
hydraulic line (8) ;
said hydraulic arrangement (4) further comprising a
third pilot line (21) adapted to actuate said flow con-
trol valve (20) .

8. Hydraulic arrangement according to claim 7, further
comprising a shuttle valve (40), which is operatively
interposed between said hydraulic line (8), said first
pilot line (36) and said third pilot line (21).

9. Hydraulic arrangement according to claim 8, wherein
said shuttle valve (40) is configured to:
put said hydraulic line (8) in fluid communication with
said first hydraulic pilot line (36) and to fluidly isolate
said third hydraulic pilot line (21) when the pressure
within hydraulic pilot line (8) is greater than the pres-
sure within said third pilot line (21); and
put said third hydraulic pilot line (21) in fluid commu-
nication with said first hydraulic pilot line (36), and
to fluidly isolate said hydraulic line (8) when the pres-
sure within said third hydraulic pilot line (21) is great-
er than the pressure within said hydraulic line (8).

10. Work machine (1, 200, 300) comprising a body mov-
able of the ground by means of ground engaging
means and a hydraulically actuated work implement
carried by said body;
said hydraulically actuated work implement compris-
ing: a boom rotatably carried by said body; a pair of
boom actuators (3) configured to rotate said boom
with respect to said body; an arm rotatably carried
by said boom; an arm actuator configured to rotate
said arm with respect to said boom; a bucket rotat-
ably carried by said arm; and a bucket actuator con-
figured to rotate said bucket with respect to said arm;
said working machine further comprising a hydraulic
arrangement (4) realized according to any of the pre-
ceding claims.
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