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Description
BACKGROUND OF THE INVENTION

[0001] The present invention relates to an hydraulic
control circuit for operation of an auxiliary equipment of
a construction vehicle, such as a loader, excavator, mini-
excavator or the like. In particular the hydraulic circuit
controls and powers both a single effect auxiliary equip-
ment, such as a hammer, and a double effect auxiliary
equipment, such as a crusher.

[0002] A construction vehicle may be provided with a
control circuit having a flow summation function for one
of its actuators. During flow summation, the flow dedicat-
ed to a non-used power line/ power port of control valve
is redirected to a preferred actuator in order to increase
actuation speed of one effect of the preferred actuator.
[0003] For example, in a mini-excavator comprising a
boom and an auxiliary attachment for a single effect ac-
tuator such as a hammer, when the latter is not used, the
flow summation is realized to increase the speed of a
boom-up function.

[0004] A construction vehicle is often provided with in-
terchangeable auxiliary equipment that may be a single
effect hydraulic actuator or a double effect actuator such
as a crusher. In particular, a single effect equipment is
controlled via a power line connected to a pressure
source and a return line directly connected to a tank or
to areturn line; and a double effect equipment is control-
led via a first and a second power line that are selectively
connected to a power source and to the sump depending
on the controlled effect.

[0005] A need is felt to provide an improved hydraulic
circuit to control a flow summation function and, at the
same time, control a single effect auxiliary equipment
and a double effect auxiliary equipment.

[0006] JPS57195904A discloses a hydraulic power
control circuit according to the preamble of any of claims
1or4.

[0007] US2013/098010A1 and JPHO0738258U dis-
close construction vehicles with hydraulic power control
circuits.

SUMMARY OF THE INVENTION

[0008] The scope of the present invention is achieved
with a hydraulic control circuit according to any of claims
1or4.

[0009] A construction equipment vehicle may be pro-
vided with the control circuit cited above.

[0010] Additional features of the invention are com-
prised in the dependent claims.

BRIEF DESCRIPTION OF THE DRAWINGS
[0011] Forabetter understanding of the presentinven-

tion, the latter will further be disclosed with reference to
the accompanying figures in which:
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- figure 1 is a scheme of a simplified control circuit
according to the present invention, where only com-
ponents for the understanding of the invention are
shown; and

- figure 2 is a scheme of a simplified control circuit
according to a second embodiment of the present
invention.

DETAILED DESCRIPTION OF THE INVENTION

[0012] Figure 1 refers, as a whole, to a control circuit
1 for a construction vehicle, e.g. a mini-excavator, com-
prising a source of pressurized fluid having preferably a
first and a second pump P1, P2 each of which is con-
nected, via respective feed lines FL1, FL2, to a control
section of the circuit comprising a first and a second con-
trol valve 1, 2. Valves PV branch off from feed lines FL1,
FL2 to direct unnecessary fluid to a tank in order to main-
tain a pre-set maximum pressure limit at the outlet of
pumps P1, P2.

[0013] According to figure 1, control valve 1 controls
an actuator B via a first and a second power line PLA1,
PLA2. Each power line PLA1, PLA2 is associated to a
respective effect of the actuator so that, when one power
line is connected to the source of pressurized fluid to
operate an effect of actuator B, the other power line is
connected to tank. Actuator B may be either a single or
a double effect actuator. In the example, actuator B is a
double effect actuator to control a boom of the construc-
tion vehicle.

[0014] Control valve 2 controls an auxiliary equipment
C, H of the construction vehicle via a power line L1 that
is associated to one effect of the equipment. Control valve
2 is also connected to first power line PLA1 via an inter-
connection | in order to provide flow-summation to the
effect associated to power line PLA1. According to the
embodiment of figure 1, flow-summation is associated to
a boom-up function.

[0015] Control section of circuit 1 also comprises a
power line L2 attached to the auxiliary equipment C, H
and a switch valve 3 to intercept interconnection I, power
line L2 and a return line preferably connected to a tank.
[0016] Control circuit 1 also comprises a piloting sec-
tion comprising hydraulic commands for commutation of
control valves 1, 2 and switch valve 3 when a user, via
e.g. a joystick or the like, controls actuator B and equip-
ment C, H from a cockpit or driver’s seat of the construc-
tion vehicle.

[0017] According to the embodiment of figure 1, pilot-
ing section comprises a first and a second control valve
pilot line CVPL1, CVPL2 to switch first control valve 1
from a neutral and closed position to respective first and
second working position PB1, PB2 upon manual com-
mands by the user. In particular, first working position
PB1 is associated to a high speed effect of actuator B
such as, according to the embodiment of figure 1, the
effect corresponding to boom-up.

[0018] In order to provide flow summation for the high
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speed effect when equipment C, H is not in use, piloting
section also comprises a pilot switch valve 4 having a
firstinputreceiving a pressure command from first control
valve pilot line CVPL 1 via a T-branch T1, and a second
input receiving a pressure command for equipment C, H.
Output of pilot switch valve 4 is such to switch second
control valve 2 from a neutral and closed position to a
first working position PCH1 to feed interconnection I.
Second control valve 2 has a second working PCH2 po-
sitionto feed a first effect of equipment C, H via first power
line L1. Switch to such second working position of second
control valve 2 is piloted via a third control valve pilot line
CVPL3.

[0019] In a neutral position, pilot switch valve 4 is such
to enable the switch of second control valve 2 to feed
interconnection | when a user pressurizes first control
valve pilot line CVPL1 to provide flow summation for the
first effect of actuator B. In such a condition, switch valve
3 as well is a neutral position such that interconnection
| feeds power line PLA1 of actuator B.

[0020] Furthermore, pilot switch valve 4 may switch to
a further position where flow summation is excluded and
first working position PCH1 of second control valve 2 is
reached when equipment C is a double effect equipment
and the user commands a second effect of equipment
C, e.g. a crusher. It is worth noting that the first effect of
equipment C, H via power line L1 is associated to second
working position PCH2 of second control valve 2 via third
control valve pilot line CVPL3.

[0021] Pilot switch valve 4 switches from neutral posi-
tion to the further position via a shuttle valve 5 that outputs
the higher pressure signal between third control valve
pilot line CVPL3 and a user's command for the second
effect of equipment C when the latter is a double-effect
actuator. In particular, shuttle valve 5 receives the signal
from third control valve pilot line CVPL3 via a first pilot
line PL1 and the signal for the second effect of equipment
C via a second pilot line PL2.

[0022] Piloting section also comprises a junction J1
where second pilot line PL2 meets a third pilot line PL3
to switch valve 3. Junction J1 is also connected to second
input of pilot switch valve 4 and to the user's command
for the second effect of equipment C.

[0023] According to a preferred embodiment of the
present invention, user’'s command of equipment’s sec-
ond effect is controlled via a selector valve 6. The latter
has a first stable position that pressurizes junction J1 so
that both second pilot line PL2 and third pilot line PL3
cause commutation of pilot switch valve 4 and switch
valve 3 respectively. This enables the second effect of
equipment C.

[0024] Selector valve 6 has a second stable position
to vent junction J1. Accordingly, switch valve 3 and pilot
switch valve 4 are kept by respective springs in the con-
figuration such to provide flow-summation.

[0025] In use, first control valve 1 is switched by the
useracting one.g. ajoystick to provide alternate pressure
commands on first and second control valve pilot lines
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CVPL1, CVPL2 to respectively activate actuator B first
effect, i.e. high speed effect, and second effect, where
available. According to the embodiment of figure 1, high
speed effect corresponds to 'boom-up’ function.

[0026] Uponcommand signalvia first control valve pilot
line CVPL1, second control valve 2 is switched to first
working position PCH1 via T-junction T1 in order to pro-
vide flow-summation to the high speed effect of actuator
B, i.e. flow across second control valve 2, i.e. a propor-
tional valve, is directed to power line PLA1 via intercon-
nection I. Flow-summation is possible only when equip-
ment C, H is not actuated by the operator.

[0027] Indeed, when operator commands the first ef-
fect of equipment C, H via third control valve pilot line
CVPL3, second control valve 2 switches to second work-
ing position PCH2 that vents interconnection | and feeds
power line L1. When first effect of equipment C, H is
actuated, power line L2 is vented via switch valve 3. In
order to avoid back flow towards second control valve 2
a check valve 7 is provided between power line PL1 and
second control valve 2. According to the embodiment of
figure 1, check valve 7 is along interconnection I.
[0028] Equipment C, H is detachable from power lines
L1, L2 depending on the use of the vehicle. In order to
safely provide the correct set of commands for a single
effectauxiliary equipment, such as ahammer, and a dou-
ble effect auxiliary equipment, such a crusher, the user
selects the stable position of selector valve 6, which can
be a bi-stable lever or button on a dashboard of the ve-
hicle or the joystick.

[0029] In particular, the position of selector valve 6
such that junction J1 is vented, inhibits any feed to power
line L2 and, thus, the second effect of the equipment.
Therefore the user sets selector valve 6 to stably vent
junction J1 when a single effect equipment such as a
hammer is attached to the construction vehicle.

[0030] The user sets selector valve 6 to pressurize
junction J1 in order to commute pilot switch valve 4 and
switch valve 3 and thus, respectively, associate the com-
mand for the second effect of the equipment and the
switch to the first working position PCH1 of second con-
trol valve 2.

[0031] Accordingly,interconnection lis closed and flow
reaches power line L2 via the further position of switch
control valve 3. In particular, junction J1 splits a single
command signal for the second effect of equipment C to
affect both pilot switch valve 4 and switch valve 3.
[0032] Advantages of the control circuit according to
the present invention are as follows.

[0033] Via switch valve 3 it is possible to add a further
degree of flexibility so as to control at the same time flow
summation for a first actuator and both a single and a
double effect auxiliary equipment.

[0034] When control section is piloted by pressure
command signals via the piloting section, the provision
of shuttle valve 5 provides for the use of a single com-
ponent, i.e. pilot switch valve 4, to select the correct com-
mand signal to enable/disable actuation of the second
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effect of the auxiliary equipment.

[0035] Furthermore, selector valve 6 safely ensures
that commands are properly associated to a single effect
auxiliary equipment or a double effect auxiliary equip-
ment.

[0036] Junction J1 efficiently splits the command sig-
nal to reach both pilot switch valve 4 and switch valve 3.
The same applies to pilot line PL1 branching from third
control valve pilot line CVPL3.

[0037] It is possible that changes and variations are
made to the control circuit according to the present in-
vention without departing from the scope of protection
as defined by the attached claims.

[0038] In particular, actuator may be an actuator of a
further auxiliary equipment enjoying a flow-summation
function. Actuator B and the further auxiliary equipment
can be both single or double effect.

[0039] Itis also possible to provide an existing control
circuit having a flow summation with the hydraulic ele-
ments to obtain control of an auxiliary equipment either
of the single or of the double effect type.

[0040] Todo so, as a first step, switch valve 3 shall be
provided having a first position to intercept interconnec-
tion | and to vent power line L2 and a second position to
close interconnection | and connect power line L2 to a
source of pressurized fluid.

[0041] Afurtherstepisto provide, within a piloting sec-
tion, the shuttle valve 5.

[0042] An even further step is to provide, within the
piloting section, the selector valve 6.

[0043] According to a further alternative, shown in fig-
ure 2, control circuit 1 comprises solenoid switch valve
3 and solenoid pilot switch valve 4. All the above valves
are controlled via an electronic circuit and a first and a
second pressure sensors PS1, PS2. In such an embod-
iment, first control valves 1 is piloted by first and second
control valve pilot lines CVPL1, CVPL2 receiving pres-
sure command signals via a manual user interface, e.g.
a joystick. The functioning is the same as that of first
control valve 1 in figure 1.

[0044] Second control valve is piloted by third control
valve pilot line CVPL3 and a fourth control valve pilot line
CVPLA4, such pilot lines being similar to first and second
control valve pilot lines CVPL1, CVPL2 and receiving
pressure command signals via a manual user interface,
e.g. the joystick.

[0045] Pressure sensors PS1, PS2 are respectively
connected to third and fourth control valve pilot lines
CVPL3, CVPL4 in order to detect when the user wants
to operate thefirst or the second effect of equipment C, H.
[0046] Electronic control unit is programmed so as to
reproduce the same functioning previously discussed in
a for piloting section of figure 1. In particular, when the
user commands the first effect of equipment C, H via third
control valve pilot line CVPL3, second control valve 2
switches to second working position PCH2 that vents in-
terconnection | and feeds power line L1. First pressure
sensor PS1 detects the pressure command signal and,
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optionally, electronic control unit checks that switch valve
3isin the correct position, i.e. that venting power line L2.
In the negative, provides for electronic actuation so that
venting of power line L2 is obtained.

[0047] When the user commands fourth control valve
pilot line CVPL4, pressure sensor PS2 detects the pres-
sure signal, consequently, electronic control unit switch-
es solenoid pilot switch valve 4 to exclude flow-summa-
tion and solenoid switch valve 3 to feed power line L2.
[0048] Optionally, in order to safely switch between a
single effect auxiliary equipment or a double effect aux-
iliary equipment, electronic control unit is connected to a
selector 6 on the dashboard or another location reacha-
ble by the user on the driver's seat, that outputs a first
signal when a single effect auxiliary equipment is used
and a second signal when a double effect auxiliary equip-
ment is used. When the electronic control unit receives
the first signal, solenoid switch valve 3 is always kept in
the position such to vent power line L2 and feed inter-
connection | regardless that, by mistake, the user inad-
vertently causes a pressure command on fourth control
valve pilot line CVPL4. When electronic selector 6 pro-
vides to the electronic control unit the second signal, so-
lenoid switch valve 3 is switched when second pressure
sensor PS2 detects a command signal.

[0049] Furthermore, figure 2 shows a source of hydrau-
lic fluid under pressure comprising a load sensing pump
LSP; such source is alternative to the fixed displacement
pump unit P1, P2 of figure 1.

[0050] Load sensing pump LSP is controlled by a load
sensing piloting line LSL connected to compensators
PC1, PC2to ensure that the pressure drop across control
valves 1, 2 is constant over the operating conditions of
the control system. Furthermore, control valves 1, 2 have
ports to feed compensators PC1, PC2 and to receive flow
from the pressure compensators PC1, PC2 before feed-
ing the relative power line.

[0051] Furthermore, a first valve PV branches off up-
stream of fluid lines 1, 2 to direct unnecessary fluid to a
tank in order to maintain a pre-set maximum pressure
limit at the outlet of load sensing pump LSP. Accordingly,
a second valve LSV branches off upstream of both pres-
sure compensators PC1, PC2 to direct unnecessary fluid
to atankin orderto maintain a pre-set maximum pressure
limit along load sensing piloting line LSL and at the outlet
of a load sensing valve of pump LSP.

[0052] The hydraulic power source of figure 2 or an-
other load sensing layout may be adapted to power also
the circuit of figure 1.

[0053] The circuits of figures 1 and 2 are simplified for
the purpose of a description focussed on inventive is-
sues. A control circuit embodied in a construction equip-
ment vehicle is more complex and the skilled man is able
to introduce the concepts of figures 1 and 2 in a complete
power control circuit of a construction vehicle.

[0054] Furthermore, depending on the layout and use
of the construction vehicle, power actuator B may be a
single effect actuator.
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[0055] First and second control valves 1, 2 may be
combined with pilot switch valve 4 and shuttle valve 5 in
a single dedicated valve body to be possibly attached to
a valve pack of the construction vehicle for the control of
other actuators.

Claims

1. A hydraulic power control circuit for a construction
vehicle, having a control section comprising:

a first control valve (1) connectable to a source
of hydraulic fluid under pressure (P1, P2, LSP)
to control a power actuator (B) of the vehicle;
a second control valve (2) connectable to the
source of hydraulic fluid under pressure (P1, P2,
LSP) to control a hydraulic auxiliary equipment
(C, H) via a first line (L1) associated to a first
effect of the equipment (C, H), the equipment
being either a single effect equipment (H) or a
double effect equipment (C);
aninterconnection (I) downstream of the second
control valve (1) so that the first and the second
control valves (1, 2) are operable, when both
switched from the neutral position, to connect
the actuator (B) to the source of fluid under pres-
sure (P1, P2, LSP) so as to control only one
effect of the actuator (B) by a flow-summation
of the flow from the first and the second control
valve (1, 2);

a switch valve (3) intercepting the interconnec-
tion (I) and a second line (L2) to control the
equipment (C, H);

wherein the switch valve (3) is operable either
to discharge the second line (L2) for operation
of the single effect equipment (H) in a single ef-
fect mode and feed of the actuator (B) via the
interconnection (l); or to close the interconnec-
tion (1) and feed the second line (L2) via the sec-
ond control valve (2) and the source of fluid un-
der pressure (P1, P2, LSP) for operation of a
second effect of the double effect equipment (C)
in a double effect mode;

said control circuit being characterized in that a pi-
loting section is provided to switch the switch valve
(3) and the first and the second control valves (1, 2)
based on user’s hydraulic command signals, the pi-
loting section comprising a pilot switch valve (4) op-
erable in:

a first position to simultaneously switch the first
and the second control valves (1, 2) such as to
feed the only one effect of the actuator (B) by
the source of fluid under pressure (P1, P2, LSP)
via the interconnection (l); and

asecond position where the first and the second
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control valves (1, 2) are independently switcha-
ble one from the other to independently control
the actuator (B) and the equipment (C, H);

the pilot switch valve (4) being switched in the
second position by a shuttle valve (5) either upon
receiving a first hydraulic command signal for
actuation of the first effect of the double effect
equipment (C) from a first piloting line (PL1) or
upon receiving a second hydraulic command
signal for actuation of the second effect of the
double effect equipment (C) from a second pi-
loting line (PL2), the second hydraulic command
signal being transmitted to the switch valve (4)
via a junction (J1) of the piloting section so as
to cause the feed of the second line (L2) by the
source of fluid under pressure (P2).

The control circuit according to claim 1, wherein the
piloting section comprises a selector valve (6) man-
ually operable by the user either to drain the second
piloting line (PL2) and a third piloting line (PL3) of
the switch valve (3) so that the second line (L2) is
connected to atank (T) and control of the single effect
equipment (H) is enabled and control of the second
effect of the double effect equipment (C) via the sec-
ond line (L2) is disabled; or to pressurize the second
piloting line (PL2) so that control of the double effect
equipment (C) is enabled.

The control circuitaccording to claims 1 or 2, wherein
the junction (J1) splits a command pressure signal
to pilot the shuttle valve (5) and the switch valve (3).

A hydraulic power control circuit for a construction
vehicle, having a control section comprising:

a first control valve (1) connectable to a source
of hydraulic fluid under pressure (P1, P2, LSP)
to control a power actuator (B) of the vehicle;

a second control valve (2) connectable to the
source of hydraulic fluid under pressure (P1, P2,
LSP) to control a hydraulic auxiliary equipment
(C, H) via a first line (L1) associated to a first
effect of the equipment (C, H), the equipment
being either a single effect equipment (H) or a
double effect equipment (C);

an interconnection (I) downstream of the second
control valve (1) so that the first and the second
control valves (1, 2) are operable, when both
switched from the neutral position, to connect
the actuator (B) to the source of fluid under pres-
sure (P1, P2, LSP) so as to control only one
effect of the actuator (B) by a flow-summation
of the flow from the first and the second control
valve (1, 2);

a solenoid switch valve (3) intercepting the in-
terconnection (I) and a second line (L2) to con-
trol the equipment (C, H);
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wherein the solenoid switch valve (3) is operable
either to discharge the second line (L2) for op-
eration of the single effect equipment (H) in a
single effect mode and feed of the actuator (B)
via the interconnection (l); or to close the inter-
connection (I) and feed the second line (L2) via
the second control valve (2) and the source of
fluid under pressure (P1, P2, LSP) for operation
of a second effect of the double effect equipment
(C) in a double effect mode,

wherein a piloting section is provided to switch
the first and the second control valves (1, 2)
based on user’s hydraulic command signals, the
piloting section comprising a solenoid pilot
switch valve (4) operable in:

a first position to simultaneously switch the
first and the second control valves (1, 2)
such as to feed only one effect of the actu-
ator (B) by the first and the second source
of fluid under pressure (P1, P2) via the in-
terconnection (l); and

a second position where the first and the
second control valves (1, 2) are independ-
ently switchable one from the other;

the solenoid pilot switch valve being operated
on the basis of electric or electronic outputs of
afirstand a second pressure sensor (PS1, PS2)
detecting the hydraulic pressure command sig-
nals associated to the first or the second effect
of the equipment (C, H) via the second control
valve (2).

The control circuit according to claim 4, wherein a
selector (6) providing electric or electronic signals is
manually operable by the user either to inhibit the
switch of the solenoid switch valve (3) when in a sin-
gle-effect equipment mode; or to enable the switch
of the solenoid switch valve (3) when in a double-
effect equipment mode.

Method to retrofit a construction vehicle with a power
control circuit having a control section comprising:

a first control valve (1) connectable to a source
of hydraulic fluid under pressure (P1, P2, LSP)
to control a power actuator (B) of the vehicle;
a second control valve (2) connectable to the
source of hydraulic fluid under pressure (P1, P2,
LSP) to control a hydraulic auxiliary equipment
(C, H) via a first line (L1) associated to a first
effect of the equipment (C, H), the equipment
being either a single effect equipment (H) or a
double effect equipment (C);
aninterconnection (I) downstream of the second
control valve (1) so that the first and the second
control valves (1, 2) are operable, when both
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10

switched from the neutral position, to connect
the actuator (B) to the source of fluid under pres-
sure (P1, P2, LSP) so as to control only one
effect of the actuator (B) by a flow-summation
of the flow from the first and the second control
valve (1, 2); comprising the step of:

- providing a switch valve (3) intercepting
the interconnection (I) and a second line
(L2) to control the equipment (C, H); where-
in the switch valve (3) is operable either to
discharge the second line (L2) for operation
of the single effect equipment (H) in a single
effect mode and feed of the actuator (B) via
the interconnection (l); or to close the inter-
connection (I) and feed the second line (L2)
via the second control valve (2) and the
source of fluid under pressure (P1, P2) for
operation of a second effect of the double
effect equipment (C) in a double effect
mode;

- providing a pilot switch valve (4) operable
in: a first position to simultaneously switch
the first and the second control valves (1,
2) such as to feed the only one effect of the
actuator (B) by the source of fluid under
pressure (P1, P2) via the interconnection
(1); and

a second position where the first and the second
control valves (1, 2) are independently switcha-
ble one from the other to independently control
the actuator (B) and the equipment (C, H);

- providing a shuttle valve (5) connected to
switch the pilot switch valve (4) in the sec-
ond position either upon receiving a first hy-
draulic command signal for actuation of the
first effect of the double effect equipment
(C) from a first piloting line (PL1) or upon
receiving a second hydraulic command sig-
nal for actuation of the second effect of the
double effect equipment (C) from a second
piloting line (PL2), the second hydraulic
command signal being transmitted to the
switch valve (4) via a junction (J1) of the
piloting section so as to cause the feed of
the second line (L2) by the source of fluid
under pressure (P2);

- providing a selector valve (6) manually op-
erable by the user either to drain the second
piloting line (PL2) and a third piloting line
(PL3) of the switch valve (3) so that the sec-
ond line (L2) is connected to a tank (T) and
control of the single effect equipment (H) is
enabled and control of the second effect of
the double effect equipment (C) via the sec-
ond line (L2) is disabled; or to pressurize
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the second piloting line (PL2) so that control
of the double effect equipment (C) is ena-
bled.

Patentanspriiche

Hydraulikleistungs-Steuerkreislauf fiir ein Baufahr-
zeug mit einem Steuerungsabschnitt, der folgendes
umfasst:

ein erstes Steuerventil (1), das mit einer Quelle
von unter Druck (P1, P2, LSP) stehendem hy-
draulischem Fluid verbindbar ist, um einen Leis-
tungsstellantrieb (B) des Fahrzeugs zu steuern;
ein zweites Steuerventil (2), das mit einer Quelle
von unter Druck (P1, P2, LSP) stehendem hy-
draulischem Fluid verbindbar ist, um eine hy-
draulische Hilfsvorrichtung (C, H) Giber eine ers-
te Leitung (L1) zu steuern, die mit einer ersten
Wirkung der Vorrichtung (C, H) verknupftist, wo-
bei die Vorrichtung entweder eine einfach wir-
kende Vorrichtung (H) oder eine doppelt wirken-
de Vorrichtung (C) ist;

eine Verbindung (I) stromab des zweiten Steu-
erventils (2), so dass das erste und das zweite
Steuerventil (1, 2) betatigbar sind, wenn beide
aus der neutralen Stellung geschaltet werden,
um den Stellantrieb (B) mit der Quelle des unter
Druck (P1, P2, LSP) stehenden Fluids zu ver-
binden, um nur eine Wirkung des Stellantriebs
(B) durch eine Flusszusammenfiihrung des
Flusses vom ersten und zweiten Steuerventil (1,
2) zu steuern;

ein Umschaltventil (3), das die Verbindung ()
unterbricht, und eine zweite Leitung (L2) zur
Steuerung der Vorrichtung (C, H);

wobei das Umschaltventil (3) derart betatigbar
ist, um entweder die zweite Leitung (L2) zu lee-
ren zur Betatigung der einfach wirkenden Vor-
richtung (H) in einer einfach wirkenden Betriebs-
weise und den Stellantrieb (B) tiber die Verbin-
dung (I) zu speisen; oder um die Verbindung (1)
zu schlieRen und die zweite Leitung (L2) Gber
das zweite Steuerventil (2) und die Quelle des
unter Druck (P1, P2, LSP) stehenden Fluids zu
speisen zur Betatigung einer zweiten Wirkung
der doppelt wirkenden Vorrichtung (C) in einer
doppelt wirkenden Betriebsweise;

wobei der Steuerkreislauf dadurch gekenn-
zeichnet ist, dass ein Ansteuerungsbereich
vorgesehen ist, der das Umschaltventil (3) und
das erste und das zweite Steuerventil (1, 2) ba-
sierend auf hydraulischen Steuersignalen einer
Bedienperson schaltet, wobei der Ansteue-
rungsbereich ein Steuerumschaltventil (4) um-
fasst, das folgendermaRen betatigbar ist:
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in einer ersten Stellung, um das erste und
das zweite Steuerventil (1, 2) gleichzeitig
zu schalten, umdie genau eine Wirkung des
Stellantriebs (B) mit der Quelle des unter
Druck stehenden Fluids (P1, P2, LSP) Giber
die Verbindung (I) zu speisen; und

in einer zweiten Stellung, wobei das erste
und das zweite Steuerventil (1, 2) unabhan-
gig voneinander schaltbar sind, um den
Stellantrieb (B) und die Vorrichtung (C, H)
unabhangig zu steuern;

wobei das Steuerumschaltventil (4) durch ein
Wechselventil (5) in die zweite Stellung geschal-
tetwird, entweder nach Empfangen eines ersten
hydraulischen Steuersignals zur Betatigung der
ersten Wirkung der doppelt wirkenden Vorrich-
tung (C) von einer ersten Steuerleitung (PL1)
oder nach Empfangen eines zweiten hydrauli-
schen Steuersignals zur Betatigung der zweiten
Wirkung der doppelt wirkenden Vorrichtung (C)
von einer zweiten Steuerleitung (PL2), wobei
das zweite hydraulische Steuersignal tber ein
Verbindungsstiick (J1) des Ansteuerungsab-
schnitts an das Umschaltventil (4) Ubermittelt
wird, sodass eine Speisung der zweiten Leitung
(L2)durch die Quelle des unter Druck stehenden
Fluids (P2) bewirkt wird.

Steuerkreislauf nach Anspruch 1, wobei der Ansteu-
erungsbereich ein Mehrwegeventil (6) umfasst, das
manuell von der Bedienperson betatigt werden
kann, entweder um die zweite Steuerleitung (PL2)
und eine dritte Steuerleitung (PL3) des Umschalt-
ventils (3) zu leeren, sodass die zweite Leitung (L2)
miteinem Tank (T) verbundenistund wobei die Steu-
erung der einfach wirkenden Vorrichtung (H) akti-
viert wird und die Steuerung der zweiten Wirkung
derdoppeltwirkenden Vorrichtung (C) Giber die zwei-
te Leitung (L2) gesperrtist; oder um die zweite Steu-
erleitung (PL2) unter Druck zu setzen, sodass die
Steuerung der doppelt wirkenden Vorrichtung (C)
aktiviert wird.

Steuerkreislauf nach Anspruch 1 oder 2, wobei das
Verbindungsstiick (J1) ein Steuerdrucksignal ab-
zweigt, um das Wechselventil (5) und das Umschalt-
ventil (3) zu steuern.

Hydraulikleistung-Steuerkreislauf fir ein Baufahr-
zeug, mit einem Steuerungsabschnitt, der folgendes
umfasst:

ein erstes Steuerventil (1), das mit einer Quelle
von unter Druck (P1, P2, LSP) stehendem hy-
draulischem Fluid verbunden werden kann, um
einen Leistungsstellantrieb (B) des Fahrzeugs
zu steuern;
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ein zweites Steuerventil (2), das mit einer Quelle
von unter Druck (P1, P2, LSP) stehendem hy-
draulischem Fluid verbindbar ist, um eine hy-
draulische Hilfsvorrichtung (C, H) Giber eine ers-
te Leitung (L1) zu steuern, die mit einer ersten
Wirkung der Vorrichtung (C, H) verknupftist, wo-
bei die Vorrichtung entweder eine einfach wir-
kende Vorrichtung (H) oder eine doppelt wirken-
de Vorrichtung (C) ist;

eine Verbindung (I) stromab des zweiten Steu-
erventils (2), sodass das erste und das zweite
Steuerventil (1, 2) betatigbar sind, wenn beide
aus der neutralen Stellung geschaltet werden,
um den Stellantrieb (B) mit der Quelle des unter
Druck (P1, P2, LSP) stehenden Fluids zu ver-
binden, um nur eine Wirkung des Stellantriebs
(B) durch eine Flusszusammenfiihrung des
Flusses vom ersten und zweiten Steuerventil (1,
2) zu steuern;

ein Umschaltventil (3), das die Verbindung ()
unterbricht, und eine zweite Leitung (L2) zur
Steuerung der Vorrichtung (C, H);

wobei das Umschaltventil (3) betatigbar ist, um
entweder die zweite Leitung (L2) zu leeren zur
Betatigung der einfach wirkenden Vorrichtung
(H) in einer einfach wirkenden Betriebsweise
und den Stellantrieb (B) Uber die Verbindung ()
zu speisen; oder umdie Verbindung (I) zu schlie-
Ren und die zweite Leitung (L2) iber das zweite
Steuerventil (2) und die Quelle des unter Druck
(P1, P2, LSP) stehenden Fluids zu speisen zur
Betatigung einer zweiten Wirkung der doppelt
wirkenden Vorrichtung (C) in einer doppelt wir-
kenden Betriebsweise, wobei ein Ansteue-
rungsbereich vorgesehen ist, um das erste und
das zweite Steuerventil (1, 2) basierend auf hy-
draulischen Steuersignalen einer Bedienperson
zu schalten, wobei der Ansteuerungsabschnitt
ein magnetisches Steuerumschaltventil (4) um-
fasst, das folgendermaRen betatigbar ist:

in einer ersten Stellung, um das erste und
das zweite Steuerventil (1, 2) gleichzeitig
zu schalten, um nur eine Wirkung des Stel-
lantriebs (B) mit der Quelle des unter Druck
stehenden Fluids (P1, P2) tber die Verbin-
dung (I) zu speisen; und

in einer zweiten Stellung, wobei das erste
und das zweite Steuerventil (1, 2) unabhan-
gig voneinander schaltbar sind;

wobei das magnetische Steuerumschaltventil
(4) basierend auf elektrischen oder elektroni-
schen Ausgangen von einem ersten und einem
zweiten Drucksensor (PS1, PS2), die die hy-
draulischen Steuerdrucksignale, die mit der ers-
ten oder der zweiten Wirkung der Vorrichtung
(C, H) verknupft sind, Uber das zweite Steuer-
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ventil (2) ermitteln, betatigt wird.

Steuerkreislauf nach Anspruch 4, wobei ein Mehr-
wegeventil (6), das elektrische oder elektronische
Signale vorsieht, manuell von der Bedienperson be-
tatigbar ist, um entweder das Schalten des magne-
tischen Umschaltventils (3) zu verhindern, wenn es
in einer einfach wirkenden Betriebsweise ist; oder
um das Schalten des magnetischen Umschaltventils
(3) zu ermdglichen, wenn es in einer doppelt wirken-
den Betriebsweise ist.

Verfahren zum Nachriisten eines Baufahrzeugs mit
einem Hydraulikleistungs-Steuerkreislauf mit einem
Steuerungsabschnitt, der folgendes umfasst:

ein erstes Steuerventil (1), das mit einer Quelle
von unter Druck (P1, P2, LSP) stehendem hy-
draulischem Fluid verbindbar ist, um einen Leis-
tungsstellantrieb (B) des Fahrzeugs zu steuern;
ein zweites Steuerventil (2), das miteiner Quelle
von unter Druck (P1, P2, LSP) stehendem hy-
draulischem Fluid verbindbar ist, um eine hy-
draulische Hilfsvorrichtung (C, H) Uber eine ers-
te Leitung (L1) zu steuern, die mit einer ersten
Wirkung der Vorrichtung (C, H) verknupftist, wo-
bei die Vorrichtung entweder eine einfach wir-
kende Vorrichtung (H) oder eine doppelt wirken-
de Vorrichtung (C) ist;

eine Verbindung () stromab des zweiten Steu-
erventils (2), sodass das erste und das zweite
Steuerventil (1, 2) betatigbar sind, wenn beide
aus der neutralen Stellung geschaltet werden,
um den Stellantrieb (B) mit der Quelle des unter
Druck (P1, P2, LSP) stehenden Fluids zu ver-
binden, um nur eine Wirkung des Stellantriebs
(B) durch eine Flusszusammenfiihrung des
Flusses vom ersten und zweiten Steuerventil (1,
2) zu steuern;

wobei das Verfahren die folgenden Schritte um-
fasst:

- Vorsehen eines Umschaltventils (3), das
die Verbindung (I) unterbricht, und einer
zweiten Leitung (L2), umdie Vorrichtung (H,
C) zu steuern;

wobei das Umschaltventil (3) betatigbar ist, um
entweder die zweite Leitung (L2) zu leeren zur
Betatigung der einfach wirkenden Vorrichtung
(H) in einer einfach wirkenden Betriebsweise
und den Stellantrieb (B) tGber die Verbindung (1)
zu speisen; oderum die Verbindung (1) zu schlie-
Ren und die zweite Leitung (L2) Uber das zweite
Steuerventil (2) und die Quelle des unter Druck
(P1, P2) stehenden Fluids zu speisen zur Beta-
tigung einer zweiten Wirkung der doppelt wir-
kenden Vorrichtung (C) in einer doppelt wirken-
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den Betriebsweise;

- Vorsehen eines Steuerumschaltventils
(4), das folgendermalRen betatigbar ist:

16

comprenant :

une premiere vanne de commande (1) pouvant
étre connectée a une source de fluide hydrauli-

5 que sous pression (P1, P2, LSP) pour comman-
in einer ersten Stellung, um das erste der un actionneur de puissance (B) de I'engin ;
und das zweite Steuerventil (1, 2) une deuxieme vanne de commande (2) pouvant
gleichzeitig zu schalten, um die genau étre connectée a une source de fluide hydrauli-
eine Wirkung des Stellantriebs (B) mit que sous pression (P1, P2, LSP) pour comman-
der Quelle des unter Druck stehenden 70 der un équipement auxiliaire hydraulique (C, H)
Fluids (P1, P2) Uber die Verbindung (1) par I'intermédiaire d’'une premiére ligne (L1) as-
zu speisen; und sociée a un premier effet de I'équipement (C,
in einer zweiten Stellung, wobei das H), 'équipement étant soit un équipement a effet
erste und das zweite Steuerventil (1, 2) unique (H) soit un équipement a double effet
unabhangig voneinander schaltbar 715 (C);
sind, um den Stellantrieb (B) und die une interconnexion (1) en aval de la deuxiéme
Vorrichtung (C, H) unabhangig zu steu- vanne de commande (2) de sorte que les pre-
ern; miere et deuxiéme vannes de commande (1,2)

soient actionnables lorsqu’elles sont toutes les

- Vorsehen eines Wechselventils (5), das 20 deux mises hors position neutre, pour connecter
verbunden ist, um das Steuerumschaltven- I'actionneur (B) a la source de fluide sous pres-
til (4) in der zweiten Stellung zu schalten, sion (P1, P2, LSP) afin de contréler un seul effet
entweder nach Empfangen eines ersten hy- de l'actionneur (B) par une sommation de flux
draulischen Steuersignals zur Betatigung des premiére et deuxiéme vannes de comman-
der ersten Wirkung der doppelt wirkenden 25 de (1, 2);
Vorrichtung (C) von einer ersten Steuerlei- une vanne de commutation (3) interceptant I'in-
tung (PL1) oder nach Empfangen eines terconnexion (I) et une deuxiéme ligne (L2) pour
zweiten hydraulischen Steuersignals zur commander I'’équipement (C, H) ;
Betatigung der zweiten Wirkung der doppelt dans lequel la vanne de commutation (3) est uti-
wirkenden Vorrichtung (C) von einer zwei- 30 lisable soit pour décharger la deuxiéme ligne
ten Steuerleitung (PL2), wobei das zweite (L2) pour actionner I'équipement a effet unique
hydraulische Steuersignal Giber ein Verbin- (H) dans un mode a effet unique et alimenter
dungsstick (J1) des Ansteuerungsab- I'actionneur (B) par le biais de I'interconnexion
schnitts an das Umschaltventil (4) Gbermit- (1) ; ou pour fermer I'interconnexion () etalimen-
telt wird, sodass eine Speisung der zweiten 35 ter la deuxieme ligne (L2) par le biais de la
Leitung (L2) durch die Quelle des unter deuxiéme vanne de commande (2) et la source
Druck stehenden Fluids (P2) bewirkt wird; de fluide sous pression (P1, P2, LSP) pour ac-
- Vorsehen eines Mehrwegeventils (6), das tionner un deuxieme effet de I'équipement a
manuell von einer Bedienperson betatigbar double effet (C) dans un mode a double effet ;
ist, entweder um die zweite Steuerleitung 40 ledit circuit de commande étant caractérisé en
(PL2) und eine dritte Steuerleitung (PL3) ce qu’une section pilote est prévue pour com-
des Umschaltventils (3) zu leeren, sodass muter la vanne de commutation (3) et les pre-
die zweite Leitung (L2) mit einem Tank (T) miére et deuxiéme vannes de commande (1, 2)
verbunden ist und wobei die Steuerung der sur la base des signaux de commande hydrau-
einfach wirkenden Vorrichtung (H) einge- 45 lique de l'utilisateur, la section pilote compre-
schaltet wird und die Steuerung der zweiten nant une vanne de commutation pilote (4) ac-
Wirkung der doppelt wirkenden Vorrichtung tionnable dans :
(C) iber die zweite Leitung (L2) gesperrtist;
oder um die die zweite Steuerleitung (PL2) une premiere position pour commuter si-
unter Druck zu setzen, sodass die Steue- 50 multanément les premiere et deuxiéme
rung der doppelt wirkenden Vorrichtung (C) vannes de commande (1, 2) de fagon a ali-
eingeschaltet wird. menter le seul effet unique de I'actionneur

(B) par la source de fluide sous pression

(P1, P2, LSP) par l'intermédiaire de l'inter-

Revendications 55 connexion (l) ; et

une deuxiéme position ou les premiére et

1. Circuit de commande hydraulique pour engin de
chantier, doté d'une section de commande

deuxieme vannes de commande (1, 2) sont
commutables indépendamment l'une de
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'autre pour commander indépendamment
I'actionneur (B) et 'équipement (C, H) ;

la vanne de commutation pilote (4) étant com-
mutable dans la deuxiéme position par le biais
d’'une vanne d’arrét (5) soit dés réception d’'un
premier signal de commande hydraulique pour
actionner le premier effet de 'équipement a dou-
ble effet (C) depuis une premiére ligne pilote
(PL1) soit dés réception d’'un deuxiéme signal
de commande hydraulique pour actionner le
deuxieme effet de I'équipement a double effet
(C) depuis une deuxiéme ligne pilote (PL2), le
deuxiéme signal de commande hydraulique
étant transmis a la vanne de commutation (4)
parle biais d’'une jonction (J1) de la section pilote
de maniére a alimenter la deuxieme ligne (L2)
par la source de fluide sous pression (P2).

Circuit de commande selon la revendication 1, dans
lequel la section pilote comprend une vanne de sé-
lection (6) actionnable manuellement par I'utilisateur
soit pour drainer la deuxieéme ligne pilote (PL2) et
une troisiéme ligne pilote (PL3) de la vanne de com-
mutation (3) de maniére a ce que la deuxieme ligne
(L2) soit connectée a un réservoir (T) et que la com-
mande de I'équipement a effet unique (H) soit acti-
vée et que lacommande du deuxieéme effet de I'équi-
pement a double effet (C) via la deuxieéme ligne (L2)
soit désactivée ; soit pour pressuriser la deuxieme
ligne pilote (PL2) de maniére a activer la commande
de I'équipement a double effet (C).

Circuit de commande selon les revendications 1 ou
2, dans lequel la jonction (JI) subdivise un signal de
pression de commande pour piloter la vanne d’arrét
(5) et la vanne de commutation (3).

Circuit de commande hydraulique pour engin de
chantier, doté d'une section de commande
comprenant :

une premiére vanne de commande (1) pouvant
étre connectée a une source de fluide hydrauli-
que sous pression (P1, P2, LSP) pour comman-
der un actionneur de puissance (B) de I'engin ;
une deuxieme vanne de commande (2) pouvant
étre connectée a une source de fluide hydrauli-
que sous pression (P1, P2, LSP) pour comman-
der un équipement auxiliaire hydraulique (C, H)
par l'intermédiaire d’une premiére ligne (LI) as-
sociée a un premier effet de I'équipement (C,
H), 'équipement étant soit un équipement a effet
unique (H) soit un équipement a double effet
(©);

une interconnexion (1) en aval de la deuxiéme
vanne de commande (2) de maniéere a ce que
les premiére et deuxiéme vannes de commande
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(1,2) soient fonctionnelles lorsqu’elles sont tou-
tes les deux mises hors position neutre, pour
connecter I'actionneur (B) a la source de fluide
sous pression (P1, P2, LSP) afin de controler
un seul effet de I'actionneur (B) par une som-
mation de flux des premiere et deuxieéme vannes
de commande (1, 2) ;

une vanne de commutation de solénoide (3) in-
terceptant l'interconnexion () et une deuxieme
ligne (L2) pour commanderl’équipement (C, H) ;
dans lequel la vanne de commutation de solé-
noide (3) est utilisable soit pour décharger la
deuxieme ligne (L2) pour commander I'équipe-
ment a effet unique (H) dans un mode a effet
unique et alimenter I'actionneur (B) par le biais
de linterconnexion (l) ; ou pour fermer linter-
connexion (I) et alimenter la deuxieme ligne (L2)
via la deuxiéme vanne de commande (2) et la
source de fluide sous pression (P1, P2, LSP)
pour commander un deuxieme effet de I'équi-
pement a double effet (C) dans un mode a dou-
ble effet,

dans lequel une section pilote est prévue pour
commuter les premiére et deuxiéme vannes de
commande (1, 2) sur la base des signaux de
commande hydraulique de l'utilisateur, la sec-
tion pilote comprenant une vanne de commuta-
tion pilote de solénoide (4) utilisable dans :

une premiére position pour commuter si-
multanément les premiere et deuxieme
vannes de commande (1, 2) de fagon a ali-
menter un seul effet de I'actionneur (B) par
les premiére et deuxiéme sources de fluide
sous pression (P1, P2) via l'interconnexion
(1); et

une deuxiéme position ou les premiére et
deuxieme vannes de commande (1, 2) peu-
vent étre commutées indépendamment
'une de l'autre ;

la vanne de commutation pilote de solénoide
étant actionnée sur la base des sorties électri-
ques ou électroniques d’un premier et deuxieme
capteurs de pression (PSI, PS2) détectant les
signaux de commande de pression hydraulique
associés au premier ou au deuxieme effet de
I'’équipement (C, H) par l'intermédiaire de la
deuxieme vanne de commande (2).

Circuit de commande selon la revendication 4, dans
lequel un sélecteur (6) émettant des signaux électri-
ques ou électroniques est manuellement actionna-
ble par I'utilisateur soit pour inhiber la commutation
de la vanne de commutation de solénoide (3) lors-
qu’elle se trouve en mode équipement a effet
unique ; soit pour actionner le commutateur de la
vanne de commutation de solénoide (3) lorsqu’elle
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est en mode équipement a double effet.

Méthode de mise en conformité d’un engin de chan-
tier doté d’un circuit de commande de pression pré-
sentant une section de commande comprenant :

une premiére vanne de commande (1) pouvant
étre connectée a une source de fluide hydrauli-
que sous pression (P1, P2, LSP) pour comman-
der un actionneur de puissance (B) de I'engin ;
une deuxieme vanne de commande (2) pouvant
étre reliée a une source de fluide hydraulique
sous pression (P1, P2, LSP) pour commander
un équipement hydraulique auxiliaire (C, H) via
une premiere ligne (LI) associée a un équipe-
ment a effet unique (C, H), 'équipement étant
soit un équipement a effet unique (H) soit un
équipement a double effet (C) ;

une interconnexion (1) en aval de la deuxiéme
vanne de commande (2) de maniéere a ce que
les premiére et deuxiéme vannes de commande
(1,2) soient utilisables lorsqu’elles sont toutes
les deux mises hors position neutre, pour con-
necter I'actionneur (B) a la source de fluide sous
pression (P1, P2, LSP) afin de contréler un seul
effet de I'actionneur (B) par une sommation de
flux des premiére et deuxiéme vannes de com-
mande (1, 2);

comprenant les étapes consistant a :

- fournir une vanne de commutation (3) in-
terceptant linterconnexion (I) et une
deuxiéme ligne (L2) pour commander
I'équipement (C, H) ;

dans lequel la vanne de commutation (3) est uti-
lisable soit pour décharger la deuxiéme ligne
(L2) pour commander I'équipement a effet uni-
que (H) en mode a effet unique et alimenter I'ac-
tionneur (B) via l'interconnexion (l) ; soit pour
fermer I'interconnexion (1) et alimenter la deuxie-
me ligne (L2) via la deuxiéme vanne de com-
mande et la source de fluide sous pression (P1,
P2) pour commander un deuxieme effet de
I'équipement a double effet (C) dans un mode
a double effet ;

- fournir une vanne de commutation pilote
(4) opérationnelle dans :

une premiére position pour commuter
simultanément les premiére et deuxie-
me vannes de commande (1, 2) de fa-
con aalimenter un seul effet de I'action-
neur (B) par les premiére et deuxiéme
sources de fluide sous pression (P1,
P2) via l'interconnexion (1) ; et

une deuxiéme position ou les premiére
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et deuxiéme vannes de commande (1,
2) peuvent étre commutées indépen-
damment l'une de l'autre pour com-
mander indépendamment I'actionneur
(B) et I'équipement (C, H) ;

- fournir une vanne d’arrét (5) liée pour com-
muter la vanne de commutation pilote (4)
dans la deuxiéme position soit dés récep-
tion d’'un premier signal de commande hy-
draulique pour actionner le premier effet de
I'équipement a double effet (C) depuis une
premiere ligne pilote (PL1) soit des récep-
tion d’'un deuxiéme signal de commande hy-
draulique pour actionner le deuxiéme effet
de I'équipement a double effet (C) depuis
une deuxieme ligne de pilote (PL2), le
deuxieme signalde commande hydraulique
étant transmis a la vanne de commutation
(4) par le biais d’'une jonction (J1) de la sec-
tion pilote de maniere a alimenter la deuxié-
me ligne (L2) par la source de fluide sous
pression (P2) ;

- fournir une vanne de sélection (6) qui peut
étre actionnée manuellement par ['utilisa-
teur soit pour drainer la deuxiéme ligne pi-
lote (PL2) et une troisieme ligne pilote (PL3)
de la valve de commutation (3) de maniére
a ce que la deuxieme ligne (L2) soit con-
nectée a un réservoir (T) et que la comman-
de de I'équipement a effet unique (H) soit
activée et que la commande du deuxieme
effet de 'équipement a double effet (C) via
la deuxiéme ligne (L2) soit désactivée ; soit
pour pressuriser la deuxieme ligne pilote
(PL2) de maniére a activer lacommande de
I'équipement a double effet (C).
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