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(54) CONTROL SYSTEM FOR A LOADER OF A WORK VEHICLE

(57) The present invention comprises a control sys-
tem for a loader of a work vehicle, the loader comprises
a lifting mechanism (100) and a bucket control mecha-
nism (200), being the lifting mechanism (100) controlled
by a lifting valve (150), the bucket control mechanism
(200) being controlled by a bucket valve (250), the control
system further comprises a control valve (20) configured
to promote the connection of the lifting valves (150) and
the bucket valves (250) in an arrangement in series or in
parallel upon increase or decrease of the pressure re-
quired by the control system, in a way that the concerned
system promotes the alternation between arrangements
in series and in parallel according to the system condi-
tions, promoting the possibility if using the mechanisms
simultaneously under maximum load, and optimizing the
working velocity of the vehicle.



EP 3 318 679 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

[0001] The present invention relates to a control sys-
tem applicable to a loader of a work vehicle, such as a
tractor and, more specifically, the invention related to a
hydraulic control system applicable to a loader of a work
vehicle, in which valves arrangement and control logic
enable the control of the elevation of the loader and of
the bucket efficiently.

BACKGROUND OF THE INVENTION

[0002] In the technology field of work machines, the
term "tractor" may be used to designate a large scale of
vehicles, from those that effectively drive an implement
or additional machine, until those that perform specific
activities in an individual manner (generally, heavy work).
[0003] Amongst this second type of tractor, are vehi-
cles equipped with a loader , which perform, individually,
the loading, the lifting and the disposal of several types
of material. These vehicles having a loader are widely
used for handling residues, construction material, and
soil, amongst others.
[0004] Considering this particular type of vehicle, its
loader comprises a lifting mechanism (usually consisting
of articulated arms or similar with hydraulic cylinders) and
a mechanism to control the bucket (usually comprising
a pivotable construction also with a hydraulic cylinder).
[0005] Both the lifting and bucket control mechanisms
are controlled through a logic of hydraulics, which uses
a set of valves in order to direct the fluid towards each
mechanism according to the operator’s action.
[0006] Usually, the control of said mechanisms is done
from two distinct control systems. A first system uses an
arrangement of valves in series in order to feed the mech-
anisms, in a way that the fluid pressure is concentrated
in a single line. This system in series requires a small
amount of fluid outflow to control both mechanisms, due
to a certain velocity of operation, in a way that the work
of a system with an arrangement of valves in series is
performed rapidly.
[0007] Nevertheless, the control system with an ar-
rangement in series works with a substantially high pres-
sure, since it demands the feeding of two mechanisms
through a single line. Thus, the feeding pressure must
be a sum of the required pressures for handling each
mechanism, which drastically reduces the maximum load
tolerated for a system of this type when both mechanisms
work at the same time.
[0008] It is understood, thus, that the control system
with an arrangement in series has the disadvantage of
loss of maximum load in situations where the lifting and
bucket control mechanisms are simultaneously operat-
ed.
[0009] Alternatively, a second type of control uses an
arrangement of valves in parallel, in a way that both sys-
tem mechanisms are controlled from parallel feeding
lines. In this system configuration, the feeding pressure

is distributed to the lines of each mechanism, drastically
reducing the amount of pressure demanded by the sys-
tem and enabling both mechanisms to operate with a
maximum load simultaneously.
[0010] However, a control system with a parallel ar-
rangement requires a higher fluid flow in order to operate
two lines simultaneously and, consequently, given a
maximum feeding flow, the parallel system operates the
lifting and the bucket control mechanisms in a lower
speed if compared to a system in series. That being said,
the use of a parallel system may result in a substantially
lower productivity of the vehicle.
[0011] It is important to note, furthermore, that the prior
art does not raise teachings related to a control system
of this type that uses both arrangements in series and in
parallel, especially regarding work vehicles, such as trac-
tors, which are equipped with a front loader as an optional
and additional implement. It becomes evident, thus, that
the consumer of this type of vehicle is forced to alternate
between the use of a machine with a system in series
and a machine with a system in parallel, depending on
the use conditions. Alternatively, the consumer may
choose a single system that has a load or flow capacity
much higher than what is usually required, in a way that
it overcomes the defects of the respective chosen sys-
tem. Naturally, both options are economically unfeasible.
[0012] In this sense, it is desirable that a control system
for a loader of a work vehicle, such as a tractor, may
guarantee its maximum load in the event of simultaneous
control of the lifting and bucket control mechanisms,
while it holds a minimum fluid flow during the operation
of the vehicle in softer conditions, and thus promoting a
high efficiency and adaptability of the system in a single
vehicle.
[0013] However, it is not disclosed in the prior art a
control system for a loader that promotes the achieve-
ment of the benefits of both arrangements in series and
in parallel depending on the working conditions of the
vehicle.

SUMMARY OF THE INVENTION

[0014] A first object of the present invention is to pro-
vide a control system for a loader of a work vehicle com-
prising an arrangement of valves that promote the use
of both a in series and a in parallel feeding system, ac-
cording to the working conditions of the system.
[0015] A second object of the present invention is to
provide a control system for a loader that promotes effi-
ciency and adaptability to the work of the work vehicle,
even in the event of simultaneous control of the lifting
and bucket control mechanisms.
[0016] A third object of the present invention is to pro-
vide a control system for a loader that promotes the si-
multaneous use of the lifting and bucket control mecha-
nisms without causing loss working speed or reduction
of the maximum load admissible to the system.
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DESCRIPTION OF THE INVENTION

[0017] The objects of the present invention are
achieved from a control system for a loader of a work
vehicle, the loader comprising a lifting mechanism and a
bucket control mechanism, the lifting mechanism being
controlled by a lifting valve, and the bucket control mech-
anism being controlled by a bucket valve.
[0018] The control system comprises a control valve
configured to promote the connection of the lifting and
bucket valves in an arrangement in series or in parallel
through the increase or decrease in the pressure required
by the control system.
[0019] Furthermore, the system comprises a pressure
detection valve connected to the lifting valve, to the con-
trol valve and to the bucket valve, the pressure detection
valve being configured to promote the connection be-
tween the control valve to the bucket valve upon control
of the lifting mechanism by the lifting valve.
[0020] The objects of the present invention are
achieved from a control system for a loader of a work
vehicle, the loader comprising a lifting mechanism and a
bucket control mechanism, being the lifting mechanism
controlled by a lifting valve, and the bucket control mech-
anism being controlled by a bucket valve. The lifting and
bucket valves are connected one to one another, and the
system comprises a control valve configured to define a
connection in series or a parallel connection of the lifting
and bucket valves upon increase or decrease of the pres-
sure required by the control system.
[0021] In addition, the system comprises a pressure
detection valve connected to the lifting valve, to the con-
trol valve and to the bucket valve, being the pressure
detection valve configured to promote the fluid passage
from the control valve to the bucket valve upon control
of the lifting mechanism by the lifting valve.
[0022] The system also comprises a direction valve
connected to the lifting valve, to the bucket valve, and to
a fluid reservoir, the direction valve connecting the lifting
valve to the bucket valve upon definition of a connection
in series, and connecting the lifting valve to the fluid res-
ervoir upon definition of a parallel connection.
[0023] Furthermore, the lifting valve and the bucket
valve are provided, each one, with a first, a second and
a third switching positions, the bucket valve further hav-
ing a first, a second and a third passageways. The control
valve is provided with a first and a second switching po-
sitions.
[0024] In this sense, in its first switching position, the
control valve connects itself to the lifting valve and com-
prises an arrangement in series between the lifting valve
and the bucket valve. In its second switching position,
the control valve connects itself to the lifting valve and to
the bucket valve, comprising an arrangement in parallel
between both valves.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] The present invention will be, subsequently, fur-
ther illustrated based on an execution example provided
in the drawings. In the Figures:

FIG. 1 - is a schematic representation of a preferred
embodiment of the control system of the present in-
vention;

FIG. 2 - is a detail of the lifting valve used in the
preferred embodiment of the system of the present
invention;

FIG. 3 - is a detail of the bucket valve used in the
preferred embodiment of the system of the present
invention;

FIG. 4 - is a detail of the control valve used in the
preferred embodiment of the system of the present
invention;

FIG. 5 - is a detail of the pressure detection valve
used in the preferred embodiment of the system of
the present invention; and

FIG. 6 - is a detail of the direction valve used in the
preferred embodiment of the system of the present
invention.

DETAILED DESCRIPTION OF THE DRAWINGS

[0026] The control system of the present invention
comprises a combination of arrangements of valves in
series and in parallel which operations overlap depend-
ing on the working conditions of the system. The control
of the arrangements in series and in parallel is performed
by a logic of valves through the monitoring of the pressure
condition within the system, promoting, thus, an auto-
matic alternation of the active arrangement in the system,
according to its needs, as it will be further illustrated.
[0027] FIG. 1 illustrates a schematic representation of
the control system of the present invention, which is con-
ceivable to lift a bucket of a loader of a work vehicle, such
as a tractor. Overall, the loader may be offered as a built-
in system in the machine, such as a construction equip-
ment. Alternatively, the loader may be offered as an op-
tional device which is assembled on a common tractor,
such as an agricultural tractor. In this last case, the loader
uses the hydraulic transmission lines already available
in a tractor. Preferably, the invention is conceivable in a
tractor in which a loader system is assembled in the trac-
tor as an optional. However, nothing prevents it to be
also conceived to other work vehicles, such as loaders,
bulldozers, excavators, mini-loaders, pre-loaders, back-
hoe-loaders, etc.
[0028] The loader which receives the system of the
present invention is of the type that comprises a lifting
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mechanism 100, preferably one or two articulated arms,
and a control bucket mechanism 200, preferably a pivot
system that allows the bucket to turn around an axis.
Both mechanisms are controlled, respectively, by a lifting
valve 150 and a bucket valve 250.
[0029] Usually, the work vehicles having a loader use
oil as a fluid-control for controlling said bucket. Therefore
and, preferably, the term "fluid" must be understood as
specific hydraulic oil for this type of usage. Naturally,
nothing prevents other fluids from being used in similar
applications that use the system of the present invention,
for instance, pressurized air for pneumatic uses.
[0030] The lifting mechanisms 100 and bucket control
200 have, each one, a first and a second feeding pas-
sageways 110, 120, 210, 220 which work intermittently
as fluid output and input for each valve, i.e., when a pas-
sageway is fed, the other one serves as a fluid output.
Thus, each mechanism 100, 200 have two possible
movements, considering that in the case of the lifting
mechanism 100 there are, preferably, the lifting and low-
ering movements, and in the case of the bucket control
200 there are, preferably, clockwise and counter-clock-
wise rotations.
[0031] In this sense, both the lifting valves 150 and the
bucket valves 250 control their respective mechanisms’
movements. As disclosed in FIG. 2 and FIG. 3, each one
of these valves 150, 250 has three switching positions
A, B, C and six connections in each position, thus, com-
prising a 6/3 passageways valve. The six connections of
each valve are divided into two central and four lateral
connections.
[0032] The lateral connections form a first and a sec-
ond sideways 151, 152, 251, 252 in parallel disclosed in
the switching position A and crossed in the switching dis-
position B. The central connections form a central pas-
sageway 153, 253 in the switching position C.
[0033] The third switching position C of valves 150,
250 promotes the direct fluid passage through them by
the central passageway 153, 253 without controlling the
respective mechanisms 100, 200.
[0034] The first switching position A of valves 150, 250
promotes the fluid delivery to the first feeding passage-
way 110, 210 of the respective mechanisms 100, 200
through the first sideways 151, 251, and promotes, fur-
thermore, this fluid return through the second feeding
passageway 120, 220, through the second sideways
152, 252 comprising one of the two possible movements
for each mechanism, as previously explained.
[0035] The second switching position B of valves 150,
250 promotes the fluid delivery to the second feeding
passageway 120, 220 of the respective mechanisms
100, 200 through the first sideways 151, 251, and pro-
motes, furthermore, this fluid return through the first feed-
ing passageway 110, 210, through the second sideways
152, 252, comprising a second possible movement for
each mechanism.
[0036] Thus, the switching of the lifting valve 150 and
bucket valve 250 may provide the fluid passage through

both valves 150, 250 without activating any of the mech-
anisms 100, 200, through the third switching position C;
or might promote the control of the mechanisms in two
possible movements through the first and the second
switching positions A, B.
[0037] The switching of valves 150, 250 may be per-
formed through any adequate means, for instance, from
a consumer’s direct control, or from a vehicle control unit.
[0038] Both lifting valve 150 and bucket valve 250 are
connected one to another, and both are fed with fluid
through a feeding source 10. All the fluid used in the
system goes to a reservoir 500 connected to the feeding
source, for its reuse. In this preferred embodiment, the
lifting valve 150 is disclosed closer to the feeding source
10, and the bucket valve 250 is disclosed closer to the
reservoir. However, it is important to note that the inver-
sion of the valves 150, 250 positioning in relation to the
source 10 and to the reservoir 500 does not change the
system functions. Furthermore, source 10 is connected
to a safety valve 60, which is connected to reservoir 500.
Safety valve 60 opens when the pressure of the system
reaches its maximum tolerated value, causing the fluid
source 10 to be discharged directly into reservoir 500.
[0039] The central passageway 153 of the closest
valve to source 10, preferably the lifting valve 150, is fed
directly through source 10. During the third switching po-
sition C, the central connections of valve 150 form a cen-
tral passageway 153 for the direct passage of the fluid,
as previously explained. The fluid, thus, passes through
the lifting valve 150 and goes towards the closest valve
to reservoir 500, preferably the bucket valve 250, without
activating any mechanism. In case the bucket valve 250
is also in the third switching position C, it works similarly
to the first valve 150 through its central passageway 253,
promoting the fluid’s passage to reservoir 500 without
activating any mechanism. In this sense, the central pas-
sageway 153, 253 of valves 150, 250 is only used for the
free and direct circulation of the fluid, without activating
mechanisms.
[0040] Alternatively, valves 150, 250 may still comprise
a fourth switching position Y. This position interconnects
the two feeding passageways 110, 120, 210, 220 of their
respective valves directly to reservoir 500, in a way that
it promotes the free movement of their respective mech-
anisms 100, 200. Thus, it is possible, for instance, to
enable the mechanisms to follow the ground saliences,
in case the use demands it. In order to use this fourth
switching position Y in valves 150, 250, the lifting valve
150 must have seven connections (thus comprising a
fourth additional passageway 154) instead of six, in order
to make it possible to promote the fluid passage towards
reservoir 500 instead of directing it to the bucket valve
250, comprising thus the floating effect of the bucket 200
control mechanism.
[0041] As regards to the sideways 151, 152, 251, 252
of the lifting valves 150 and the bucket valves 250 they
are used to control mechanisms 100, 200. The first side-
way 151 of the closest valve to source 10, preferably the
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lifting valve 150, is connected to a control valve 20 which
is further connected to source 10.
[0042] Control valve 20 has two switching positions D,
E and three connections, i.e., it is a 3/2 passageways
valve. Said valve 20 is switched through the increase or
decrease of the pressure required by the system, or, in
other words, the switching position of the control valve
20 is determined by the instantaneous pressure state of
the system.
[0043] That being said, the control valve 20 is respon-
sible for alternating the arrangements of the lifting valves
150 and the bucket valves 250 from being in series to
being in parallel, according to the pressure state of the
system. As it can be noted in FIG. 4 the first switching
position D corresponds to the arrangement in series,
while the second switching position E corresponds to the
arrangement in parallel, as it will be further explained. In
other words, the control valve 20 is configured in order
to promote the connection of the lifting valves 150 and
the bucket valves 250 in an arrangement in series or in
parallel upon increase or decrease of the pressure re-
quired by the control system.
[0044] The intensity of the pressure that switches the
control valve 20 must be, preferably, a pressure closer
to the maximum pressure tolerated by the system. Since,
as previously explained, an arrangement in series re-
quires a very high pressure in order to operate both mech-
anisms 100, 200 simultaneously, and this pressure may
exceed the maximum level tolerated by the system, ef-
fectively reducing the possible maximum load of work of
the vehicle. On the other hand, the arrangement in par-
allel spreads the pressure in different lines for each mech-
anism 100, 200, permitting them to operate with a max-
imum load
simultaneously without a substantial pressure increase.
[0045] Thus, once its switching pressure is deter-
mined, the control valve 20 switches from position D to
position E while this pressure is exceeded, changing the
arrangements of the valves 150, 250 from being in series
to being in parallel, effectively requiring less pressure
from the system for simultaneous operation of the mech-
anisms.
[0046] On the other hand, the arrangement in parallel
requires a higher fluid flow in order to operate a same
maximum load in comparison to the system in series,
which is not desirable in a situation where only one mech-
anism 100, 200 is active. Thus, the control valve 20
switches from the position E to the position D when the
system pressure is lower than the switching pressure of
said valve 20.
[0047] The switching of control valve 20 may occur
through a return spring, which would be dimensioned to
deform and promote the switching of the position of valve
20 from a certain pressure, in this case, the chosen
switching pressure. Therefore, the return occurs through
the spring when the pressure is reduced to below the
switching pressure. However, any other switching means
could be applied to the control valve 20, such as, for

instance, through an electronic trigger (solenoids) sup-
ported by the pressure sensors.
[0048] As previously explained, the first sideway 151
of the closest valve to the source 10, preferably the lifting
valve 150, is connected to a control valve 20 which is
further connected to the source 10. The control valve 20
is disclosed with its first switching position D as being its
initial position, i.e., the system initial arrangement is the
arrangement in series. Thus, the functioning of the ar-
rangement in series of the present system is detailed as
follows.
[0049] In this first switching position D, the feeding
pressure coming from the source 10 is directed towards
the first passageway 151 of the lifting valve 150, which
further activates the lifting mechanism 100 in case it has
been switched to its first or second positions A, B.
[0050] In case the lifting mechanism 100 is activated,
the fluid is directed towards the second passageway 152,
which is connected to a direction valve 70. As it can be
noted in FIG. 6, the direction valve 70 has two switching
positions F, G and three connections, comprising a 3/2
passageways valve. The first switching position F allows
the fluid flow coming from the second passageway 152
of the lifting valve 150 to be directed towards the first
passageway 251 of the bucket valve 250, effectively
comprising an arrangement in series of the lifting valves
150 and the bucket valves 250. The second switching
position G directs the flow coming from the second pas-
sageway 152 of the lifting valve 150 towards reservoir
500.
[0051] Said valve 70 is initially placed in its first switch-
ing position F, and it is controlled to its second switching
position G when the control valve 20 is in its second
switching position E, i.e., when the arrangement of the
valves 150, 250 is in parallel. Thus, the direction valve
70 prevents the flow of the arrangement in series from
influencing the functioning of the arrangement in parallel.
In other words, the direction valve 70 connects the lifting
valve 150 to the bucket valve 250 upon definition of an
arrangement in series of valves 150,250, and connects
the lifting valves 150 to the fluid reservoir 500 upon def-
inition of a parallel connection of theses valves 150, 250.
The return of valve 70 can be performed as the one of
valve 20, through a return spring or an electromechanical
system.
[0052] As previously mentioned, the direction valve 70,
when in its first switching position F, directs the fluid com-
ing from the second passageway 152 of the lifting valve
150 to the first passageway 251 of the bucket valve 250.
In case it is switched to the first or second positions A,
B, the bucket valve 250 activates the bucket control
mechanism 200, and the fluid is directed through the sec-
ond passageway 252 and to the reservoir 500.
[0053] The first passageway A of the bucket valve 250
has a further direct connection with the third passageway
C of the lifting valve, which allows the bucket valve 250
to activate the bucket control mechanism 200 individually
in situations where the lifting valve 150 is not operating
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the lifting mechanism 100.
[0054] As previously explained, the control valve 20 is
switched from its first position D to its second position E
when the chosen switching pressure for said valve 20 is
exceeded, thus, changing the arrangement of the valves
150, 250 from being in series to being in parallel. In its
switching position E, the control valve 20 directs the feed-
ing flow coming from the source 10 to a pressure detec-
tion valve 30.
[0055] As it can be noted in FIG. 5, the detection valve
30 has two switching positions H, I and two connections
in each position, comprising a 2/2 passageways valve.
The first switching position H is the initial position of valve
30, and in this position H referred valve prevents the pas-
sage of fluid coming from the control valve 20. The sec-
ond switching position I of valve 30 allows the fluid pas-
sage from the control valve 20 towards the first passage-
way 151 of the lifting valve 150 and to the first passage-
way 251 of the bucket valve 250, effectively comprising
an arrangement in parallel of both valves 150, 250. The
return of the detection valve 30 can be done as the one
of the control valves 20 and of the direction valve 70.
[0056] The switching of the pressure detection valve
30 from the first position H to the second position I is
performed when the second passageway of the lifting
valve 150 is pressurized. This guarantees that the ar-
rangement in parallel will only be defined when the lifting
valve 150 and the bucket valve 250 are operating simul-
taneously in an arrangement in series. Thus, the pres-
sure detection valve 30 is configured to allow the fluid
passage coming from the control valve 20 towards the
bucket valve 250 upon control of the lifting mechanism
100 through the lifting valve 150.
[0057] Furthermore, between the pressure detection
valve 30 and the first passageways of the lifting and buck-
et valves 151, 251, it is placed, preferably, an outflow
control valve 40, 50 to each passageway 151, 251. The
outflow control valve 40, 50 operates comparing the pres-
sures that operate on it backwards and forwards and con-
trolling, based on this information, the needed outflow for
the functioning of the lifting and bucket valves 150, 250,
thus preventing the pressure from one of these valves
150, 250 from influencing in each other’s pressure.
[0058] Therefore, the system of the present invention
alternates from the arrangement in series to the arrange-
ment in parallel of valves 150, 250 when two conditions
are achieved:

1st: The control valve 20 must be switched to its sec-
ond position E (which occurs when the chosen pres-
sure for switching of the control valve 20 is exceed-
ed); and

2nd: The pressure detection valve 30 must be
switched to its second position I (which occurs when
the lifting valve 150 is working simultaneously and
in series with the bucket valve 250).

[0059] Upon achievement of both conditions, the feed-
ing flow of the source 10 is directed towards the first pas-
sageways 151, 251 of both lifting valves 150 and bucket
valves 250, comprising, thus, an arrangement in parallel
of both valves.
[0060] In view of the above, it becomes clear that the
system of the present invention promotes both the use
of a valves arrangement in series as a parallel feeding
system, according to the working conditions of the sys-
tem, in a way that the benefits of both arrangements are
reached in the most convenient situations.
[0061] Thus, the system of the present invention uses
an arrangement in series of the lifting valves 150 and the
bucket valves 250 when the active pressure in the system
is not close to the maximum pressure tolerated, in a way
that, in lightly loaded working situations, the feeding flow
used is lower. On the other hand, when the active pres-
sure in the system is close to the maximum pressure
tolerated and both mechanisms 100, 200 are being used
simultaneously, the control valve 20 changes the ar-
rangements of valves 150, 250 from being in series to
being in parallel, resulting in the possibility of working
with both mechanisms fully loaded.
[0062] The benefits promoted by the system of the
present invention include the elimination of the need to
have an over-sized work vehicle for services with high
loads, or even the need of having multiple vehicles with
arrangements of distinct valves for distinct uses. Further-
more, the present system promotes the simultaneous
use of the lifting and bucket control mechanisms without
incurring in working velocity loss or reduction of the max-
imum load tolerated by the system.
[0063] Since a preferred embodiment example has
been disclosed, it must be understood that the scope of
the present invention covers other possible variations,
being limited only by the content of the appended claims,
therein included the possible equivalents.

Claims

1. Control system for a loader of a work vehicle, in which
the loader comprises:

a lifting mechanism (100) and a bucket control
mechanism (200), the lifting mechanism (100)
being controlled by a lifting valve (150), the buck-
et control mechanism (200) being controlled by
a bucket valve (250), the control system char-
acterized in that
it comprises a control valve (20) configured to
promote the connection of the lifting valves (150)
and the bucket valves (250) in an arrangement
in series or in parallel upon increase or decrease
of the pressure required by the control system.

2. Control system of claim 1, characterized in that it
comprises a pressure detection valve (30) connect-
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ed to the lifting valve (150), to the control valve (20)
and to the bucket valve (250), being the pressure
detection valve (30) configured to promote the con-
nection between the control valve (20) to the bucket
valve (250) upon control of the lifting mechanism
(100) by the lifting valve (150).

3. Control system of claim 1, characterized in that it
comprises a direction valve (70) connected to the
lifting valve (150), to the bucket valve (250) and to a
fluid reservoir (500), to the direction valve (70) con-
necting the lifting valve (150) to the bucket valve
(250) upon definition of a connection in series, and
connecting the lifting valve (150) to the fluid reservoir
(500) upon definition of a parallel connection.

4. Control system of claim 1, characterized in that the
lifting valve (150) and the bucket valve (250) have,
each one, a first a second and a third switching po-
sitions (A, B, C), the bucket valve (250) having a first,
a second and a third passageways (151, 152, 153).

5. Control system of claim 1, characterized in that the
control valve (20) has a first and a second switching
positions (D, E).

6. Control system of claims 4 and 5, characterized in
that, in its first switching position (D), the control
valve (20) is connected to the lifting valve (150) and
comprises an arrangement in series between the lift-
ing valve (150) and the bucket valve (250).

7. Control system of claims 4 and 5, characterized in
that, in its second switching position (E), the control
valve (20) connects to the lifting valve (150) and to
the bucket valve (250), comprising an arrangement
in parallel between both valves (150, 250).
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