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(57) A fluid system (16) is disclosed for selectively
fluidly connecting a first chamber (18) of a cylinder (14)
to an accumulator (42) such that in a first position of a
valve arrangement (26) the first chamber (18) is fluidly
connected both to the accumulator (42) and a second
chamber (20) of the cylinder (14). In a second position

Fluid system and method of operating thereof.

of the first valve arrangement (26) the first chamber (18)
is fluidly connected only with the accumulator (42). In a
third position of the first valve arrangement (26), the first
chamber (18) is connected neither with the accumulator
(42) nor with the second chamber (20). Further disclosed
is a machine (10) provided with such fluid system and a
method of operating such machine (10).
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Description
Technical Field

[0001] The disclosure relates to fluid systems and in
particular to fluid systems providing selective fluid con-
nection between one or more cylinder chambers and an
accumulator.

Background

[0002] Inthe priorart, two types of ride control systems
are used for compensating shocks on the cylinders of
load carrying machines, such as wheel loaders traveling
with a loaded bucket. These shocks may be reduced by
selectively connecting the load bearing cylinder to an ac-
cumulator. In a single setting ride control system the ac-
cumulator lay-out is optimized for a particular load. Multi-
setting ride control systems can be set to suit many load
applications. This is done with multiple accumulators with
varying volumes and pre-charges to give ride damping
that is suitable for different load conditions, such as
traveling with a full and empty bucket. The multi-setting
system is favorable in regard of operator comfort but re-
quires additional components that take up additional
space and increase the costs for such a system.

[0003] From US patent no. 5,992,146 a variable rate
ride control system is known in which an accumulator
arrangement is connected through a first valve mecha-
nism to the loaded end of an actuator to provide a cushion
ordamping of the sudden changes in force. Thefirstvalve
mechanism controls the magnitude of the damping in re-
sponse to the rate of flow between the actuator and the
accumulator arrangement via an infinitely variable flow
control mechanism.

[0004] From US patent no. 5,802,847 a ride control
system is known in which a control slide can hydraulically
connect a rod end and a piston end of a cylinder to a
hydraulic tank and an accumulator respectively for damp-
ing of pitching oscillations, and which can attach both
cylinder ends to a hydraulic tank to provide a low-cost
and space saving system with a "floating" function.
[0005] The disclosure aims to improve upon some or
all of the disadvantages associated with the prior art.

Summary of the Invention

[0006] In a first aspect of the disclosure there is pro-
vided a fluid system (16) comprising at least one cylinder
(14) having a first chamber (18) and a second chamber
(20), an accumulator (42); and a first valve arrangement
(26) fluidly connected to the first and second chambers
(18, 20). The first valve arrangement (26) is configured
to in a first position fluidly connect the first chamber (18)
to both the accumulator (42) and the second chamber
(20). The first valve arrangement (26) is further config-
ured to in a second position fluidly connect the first cham-
ber (18) to the accumulator (42) and fluidly disconnect
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the second chamber (20) from the accumulator (42).
[0007] In a second aspect of the disclosure there is
provided a machine (10) having a fluid system (16) as
provided by the first aspect of the disclosure.

[0008] In a third aspect of the disclosure there is pro-
vided a method of operating a machine (10) including a
work arm (12) operated by at least one cylinder (14), a
first valve arrangement (26) for selectively enabling a flu-
id flow between the cylinder (14) and at least one of a
low pressure area (38) and an accumulator (42). The
method comprises controlling the first valve arrangement
(26) so as to select a first position in which the first valve
arrangement (26) fluidly connects the first chamber (18)
of the cylinder (14) to both the accumulator (42) and the
second chamber (20). The method further comprises
controlling the first valve arrangement to select a second
position in which the first valve arrangement (26) fluidly
connects a first chamber (18) of the cylinder (14) to the
accumulator (42) and fluidly disconnects a second cham-
ber (20) of the cylinder (14) from the accumulator (42).
[0009] Other features and aspects of this disclosure
will be apparent from the following description and the
accompanying drawings.

Brief Description of the Drawings

[0010] Fig.1is adiagrammatic representation of a por-
tion of a machine.

[0011] Fig. 2 is a schematic representation of a fluid
system for the machine of Fig. 1.

Detailed Description

[0012] Referring to Fig. 1 there is shown a machine
generally designated with numeral 10 having a work arm
12. For clarity, the machine 10 and the work arm 12 are
represented in a simplified form, but it is to be understood
that the machine 10 and work arm 12 may be of any
suitable kind. The machine 10 and the work arm 12 may
for example be part of a construction machine such as a
telehandler, a backhoe loader, a wheeled excavator, a
skid steer loader or a wheeled loader.

[0013] At least one cylinder 14 may be configured to
operate and hence raise and lower the work arm 12. The
at least one cylinder 14 may be one or more cylinders
and may be part of a fluid system generally designated
16 of which an exemplary embodiment is shown in Fig. 2.
[0014] The cylinder 14 may have a first chamber 18
and a second chamber 20 and may be provided with a
piston 22 and a rod 24. The cylinder 14 may operate in
a conventional manner such that when the first chamber
18 is pressurized the cylinder 14 is extended and when
the second chamber 20 is pressurized the cylinder 14 is
retracted. Although shown in Fig.1 as having the rod end
ofthe cylinder 14 attached to the work arm 12, the cylinder
14 may also be arranged such that the head end of the
cylinder 14 is attached to the work arm 12.

[0015] The first chamber 18 of the cylinder 14 may be
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fluidly connected to a first valve arrangement 26 via a
first fluid line 28. The second chamber 20 may be fluidly
connected to the first valve arrangement 26 via a second
fluid line 30. The first chamber 18 may further be con-
nected to a second valve arrangement 32 via a third fluid
line 34. The second chamber 20 may further be fluidly
connected to a second valve arrangement 32 via a fourth
fluid line 36. The first and third fluid lines 28 and 34 may
be partially combined into a single fluid line as shown in
Fig. 2, but they may also be run separately. Similarly, the
second and fourth fluid lines 30 and 36 may be partially
combined into a single fluid line as shown in Fig. 2, but
they may also be run separately.

[0016] The first valve arrangement 26 may further be
fluidly connected to a low pressure region 38 via a fluid
line 40. The low pressure region 38 may be of any suitable
type and may for example be a fluid reservoir. The first
valve arrangement 26 may further be connected to an
accumulator 42 via a fluid line 44. The accumulator 42
may be a conventional accumulator having a pre-
charged and compressible gas chamber filled with a gas
such as nitrogen. The accumulator 42 may also be an
arrangement of multiple accumulators.

[0017] The first valve arrangement 26 may include a
single valve or a combination of valves. The first valve
arrangement 26 may be controlled in any suitable man-
ner and may for example be biased to one position by
springs 27 and actuated by actuators 29. The actuators
29 may be solenoids.

[0018] Inthe exemplary embodiment of Fig. 2 the first
valve arrangement 26 may be configured to assume a
plurality of positions and may therefore be provided with
first, second and third portions 26a, 26b and 26¢ repre-
senting first, second and third valve positions. By select-
ing afirst position of the valve arrangement 26 and there-
by using the first portion 26a, the first chamber 18 is fluidly
connected to both the accumulator 42 and the second
chamber 20. In the second position, the active portion of
the valve arrangement 26 is portion 26b. By selecting
portion 26b, the valve arrangement 26 in the first position
fluidly connects the first chamber 18 to the accumulator
42. Simultaneously the second chamber 20 is fluidly dis-
connected from the accumulator 42. The first valve ar-
rangement 26 may be configured such that the second
chamber 20 is fluidly connected to the low pressure re-
gion 38 when the first valve arrangement 26 is in the first
position, but the first valve arrangement 26 may alterna-
tively be configured to fluidly disconnect the second
chamber 20 from the low pressure region 38.

[0019] By selecting a third position of the valve ar-
rangement 26 and thereby using the third portion 26c¢,
the first and second chambers 18 and 20 are both dis-
connected from the accumulator 42. In the third position
the first and second chambers 18 and 20 may be either
fluidly connected to one another or they may be fluidly
disconnected from one another.

[0020] The second valve arrangement 32 may further
be fluidly connected to a low pressure region 46 via a
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fluid line 48. The low pressure region 46 may be of any
suitable type and may for example be a fluid reservoir.
The low pressure region 46 may be fluidly connected to
the low pressure region 38. The second valve arrange-
ment 32 may further be connected to a source of pres-
surized fluid 50 via a fluid line 52. The source of pressu-
rized fluid 50 may for example be a fluid pump.

[0021] The second valve arrangement 32 may be con-
figured to pressurize at least one of the first and second
chambers 18 and 20 of the cylinder 14 to, for example,
raise and lower the work arm 12.

[0022] The second valve arrangement 32 may include
a single valve or a combination of valves. The second
valve arrangement 32 may be controlled in any suitable
manner and may for example be biased to one position
by springs 31 and actuated by actuators 33. The actua-
tors 33 may be solenoids.

[0023] Inthe exemplary embodiment of Fig. 2 the sec-
ond valve arrangement 32 may be configured to assume
a plurality of positions and may therefore be provided
with first, second and third portions 32a, 32b and 32c
representing first, second and third valve positions. The
second valve arrangement 32 may be proportional such
that the valve arrangement 32 can assume positions in-
termediate of the first, second and third valve positions.
In the first position, the active portion of the valve ar-
rangement 32 is portion 32a. By selecting portion 323,
the valve arrangement 32 in the first position fluidly con-
nects the first chamber 18 to the source of pressurized
fluid 50. Simultaneously the second chamber 20 may be
fluidly connected to the low pressure region 46.

[0024] By selecting a second position of the valve ar-
rangement 32 and thereby using the second portion 32b,
the second chamber 20 is fluidly connected to the source
of pressurized fluid 50 whilst the first chamber 18 may
be fluidly connected to the low pressure region 46.
[0025] By selecting a third position of the valve ar-
rangement 32 and thereby using the third portion 32c,
the first and second chambers 18 and 20 may both be
disconnected from both the source of pressurized fluid
50 and the low pressure region 46.

[0026] Inone embodiment wherein the fluid system 16
is fitted onto the machine 10, the machine 10 may be
configured to prevent pressurization of at least one of the
firstand second chambers 18 and 20 via the second valve
arrangement 32 when the first valve arrangement 26 is
in the first position. For example, the machine 12 may
include an electrical or electronic control arrangement 60
for controlling the first and second valve arrangements
26 and 32. The control arrangement 60 may be config-
ured to receive signals from input means 62 and 64 which
may for example be operator controls such as a joystick
or switch arrangements. The control arrangement 60
may for example be an electronic control unit or a relay
bases system that is configured to provide for an interlock
between the actuators 29 and 33. If for example one of
the actuators 27 is actuated, the control arrangement 60
may be configured to prevent any of the actuators 27



5 EP 1 964 982 A1 6

from being actuated.

[0027] Inone embodiment wherein the fluid system 16
is fitted onto the machine 10, the machine 10 may be
configured to prevent at least one of the first and second
chambers 18 and 20 to be fluidly connected with at least
one of the low pressure region 38 or the accumulator 42
when the second valve arrangement 32 is in the first or
the second position. This may again be achieved via the
control arrangement 60 which can be configured to pre-
vent or enable certain combinations of simultaneous ac-
tuation of any of the actuators 27 with any of the actuators
33.

[0028] Inone embodiment wherein the fluid system 16
is fitted onto the machine 10, the machine 10 may be
configured to enable pressurization of at least one of the
firstand second chambers 18 and 20 via the second valve
arrangement 32 when the first valve arrangement 26 is
in the first position. This may for example be achieved
by enabling the second valve arrangement 32 to assume
an intermediate position between the first and the third
position, i.e. intermediate of the portions 32a and 32c,
such that the fluid line 52 is fluidly connected with the
third fluid line 34, but that the fluid line 48 is not yet fluidly
connected with the fourth fluid line 36.

[0029] Inone embodiment wherein the fluid system 16
is fitted onto the machine 10, the machine 10 may be
configured to prevent pressurization of at least one of the
firstand second chambers 18 and 20 viathe second valve
arrangement 32 when the first valve arrangement 26 is
in the second position. This may be achieved, for exam-
ple, by the electrical or electronic control arrangement
60 described above.

[0030] Inone embodiment wherein the fluid system 16
is fitted onto the machine 10, the machine 10 may be
configured to enable pressurization of at least one of the
firstand second chambers 18 and 20 viathe second valve
arrangement 32 when the first valve arrangement 26 is
in the second position. This may for example be achieved
by placing the second valve arrangement 32 in the first
or second position.

[0031] In one embodiment the second valve arrange-
ment 32 may be configured such thatitis able toinfluence
the fluid pressure in the accumulator 42 when the first
valve arrangement 26 is in the first position. When the
first valve arrangement 26 is in the first position, the ac-
cumulator 42 is fluidly connected to both the first and
second chambers 18 and 20. The second valve arrange-
ment may be placed such that pressurized fluid may flow
from the source of pressurized fluid 50 to the accumulator
42. The fluid pressure in the fluid accumulator 42 may
therefore rise. This may for example be achieved by en-
abling the valve arrangement 32 to assume an interme-
diate position between the first and the third position, i.e.
intermediate of the portions 32a and 32c, such that the
fluid line 52 is fluidly connected with the third fluid line
34, but that the fluid line 48 is not yet fluidly connected
with the fourth fluid line 36. When the first valve arrange-
ment 26 is in the first position, the accumulator 42 is fluidly
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connected to both the first and second chambers 18 and
20. The second valve arrangement 32 may be placed in
a position such that fluid may flow from the accumulator
42 to the low pressure region 46. The fluid pressure in
the fluid accumulator may therefore drop. This may for
example be achieved by enabling the valve arrangement
32 to assume an intermediate position between the sec-
ond and the third position, i.e. intermediate of the portions
32b and 32c, such that the fluid line 48 is fluidly connected
with the third fluid line 34, but that the fluid line 52 is not
yet fluidly connected with the fourth fluid line 36.

[0032] In one embodiment the second valve arrange-
ment 32 may be configured such thatitis able toinfluence
the fluid pressure in the accumulator 42 when the first
valve arrangement 26 is in the second position. When
the first valve arrangement 26 is in the second position,
the accumulator 42 is fluidly connected to the first cham-
ber 18 and fluidly disconnected from the second chamber
20. The second valve arrangement 32 may be placed in
its first position such that fluid may flow from the source
of pressurized fluid 50 to the accumulator 42. The fluid
pressure in the fluid accumulator may therefore rise.
When the first valve arrangement 26 is in the second
position, the accumulator 42 is fluidly connected to the
first chamber 18 and fluidly disconnected from the sec-
ond chamber 20. The second valve arrangement 32 may
be placed in its second position such that fluid may flow
from the accumulator 42 to the low pressure region 46.
The fluid pressure in the fluid accumulator may therefore
drop.

[0033] Industrial Applicability

[0034] During normal operation the fluid system 16 and
the machine 10 may function as follows. The machine
10 may be used in a common operation such as for ex-
ample a combined dig and transport cycle, wherein the
machine uses a tool mounted on the work arm 12 to dig
into a substance, load the tool and transport it to another
place. One situation may for example include controlling
the first valve arrangement 26 such that it is in its third
position and neither of the first and second chambers 18
and 20 are fluidly connected to the accumulator 42 nor
connected to one another. Controlling the second valve
arrangement 32 such that the second valve arrangement
assumes its first or second position selectively enables
a fluid flow between the cylinder 14 and the source of
pressurized fluid 50, and between the cylinder 14 and
the low pressure region 46. This may then result in the
cylinder 14 extending or retracting and hence the work
arm 12 being raised or lowered.

[0035] In one situation the operation may involve con-
trolling the first valve arrangement 26 so as to select the
second position of the first valve arrangement 26 in which
the valve arrangement fluidly connects the first chamber
18 with the accumulator 42 and fluidly disconnects the
second chamber 20 from the accumulator 42. When at
the same time the second valve arrangement 32 is in its
third position such that the fluid lines 34 and 36 are not
fluidly connected with the source of pressurized fluid 50
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nor the low pressure region 46, the load on the cylinder
24 from the work arm 12, and any payload it may carry,
is at least partially supported by the accumulator 42. This
is a selection that may be chosen when the machine 10
is in, for example, a transport condition. During transport
the machine may encounter uneven terrain that may in-
duce a front-aft rocking motion. If the load of the cylinder
14 is supported by the accumulator 42, a limited flow of
fluid can take place between the first chamber 18 and
the accumulator due to the accumulator allowing the gas-
eous pre-charge being compressed. This may for exam-
ple be the case when the work arm 12 is accelerated in
a downwards fashion during a transport operation where-
by for example the machine 12 encounters an obstacle.
Fluid expelled from the first chamber 18 by the piston 22
may in that case flow to the accumulator 42.

[0036] In another situation the operation may involve
controlling the first valve arrangement 26 so as to select
the first position in which the first valve arrangement 26
fluidly connects the first chamber 18 of the cylinder 14
with both the accumulator 42 and the second chamber
20. When atthe same time the second valve arrangement
32 is in its third position such that the fluid lines 34 and
36 are not fluidly connected with the source of pressu-
rized fluid 50 nor the low pressure region 46 the load on
the cylinder 24 from the work arm 12 and any payload it
may carry is at least partially supported by the accumu-
lator 42. This is a selection that may be chosen when the
machine 10 is in, for example, a transport condition to
reduce the effect of the fore-aft rocking motion. When
the load of the cylinder 14 is supported by the accumu-
lator 42 whilst the second chamber 20 is also fluidly con-
nected to the first chamber 18, a limited flow of fluid may
also take place between the first chamber 18 and the
second chamber 20 and/or the second chamber 20 and
the accumulator 42. Fluid expelled from the first chamber
18 by the piston 22 may in that case flow both to the
second chamber 20 and the accumulator 42.

[0037] It is clear from the above that the behavioral
characteristics of the fluid system 16 and the machine
12 may differ, depending whether the first valve arrange-
ment 26 is in the first position or the second position. For
example, with the second valve arrangement 32 in its
second position and the first valve arrangement 26 in its
second position such that the first chamber 18 is not flu-
idly connected with the second chamber 20 all fluid that
is being displaced from the first chamber 18 will flow to-
wards the accumulator 42. Pressure in the accumulator
42 may rise relatively fast in relation to the quantity of
fluid displaced from the first chamber 26, hence the re-
sistance to the flow of fluid from the first chamber 18 to
accumulator will increase relatively fast. The damping
provided may therefore feel relatively stiff to the operator
as movement of the work arm 12 may be damped over
a relatively short range of work arm movement.

[0038] With the second valve arrangement 32 in its
second position and the first valve arrangement 26 in its
first position such that the first chamber 18 is fluidly con-
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nected with the second chamber 20, a portion of the fluid
that is being displaced from the first chamber 18 may
flow towards the accumulator 42, but another portion may
flow towards the second chamber 20. The second cham-
ber 20 which has a smaller fluid capacity than the first
chamber 18 due to the presence of the cylinder rod 24,
can take in a portion of the fluid displaced by the first
chamber 18, but not the full quantity of displaced fluid.
The excess displaced fluid from the first chamber 18
which is not taken in by the second chamber 20 can flow
towards the accumulator 42. Pressure in the accumulator
42 may therefore rise relatively slowly in relation to the
quantity of fluid displaced from the first chamber 18 as
compared to the first and second chambers 18 and 20
not being fluidly connected, because not all fluid dis-
placed from the first chamber 18 flows towards the ac-
cumulator 42. Hence the damping provided may feel rel-
atively soft to the operator as movement of the work arm
12 may be damped over a relatively large range of work
arm movement.

[0039] The machine 10 may be set up to include pre-
venting the work arm 12 from being raised or lowered
when either the first or second position of the first valve
arrangement 26 is selected. This may be used if it is
desirable to relatively accurately predict the behavior of
the work arm during operation.

[0040] The machine 10 may be set up to include pre-
venting the first valve arrangement from being in the first
or second position when the work arm 12 is being raised
or lowered. This may be used if it is desirable to relatively
accurately predict the behavior of the work arm during
operation.

[0041] The machine 10 may be set up to include con-
trolling the second valve arrangement so as to influence
the fluid pressure in the accumulator when the first valve
arrangement is in the first or second position. By con-
necting the source of pressurized fluid 50 or the lower
pressure region 46 briefly or for longer periods into the
circuit when the accumulator is fluidly connected with at
least the first chamber 18, the pressure in the accumu-
lator may be influenced so as to stiffen or soften the sus-
pensive effect of the accumulator 42 on the work arm 12.
[0042] Although the preferred embodiments of this in-
vention have been described herein, improvements and
modifications may be incorporated without departing
from the scope of the following claims.

Claims
1.  Afluid system (16) comprising:

at least one cylinder (14) having a first chamber
(18) and a second chamber (20);

an accumulator (42);

a first valve arrangement (26) fluidly connected
to said first and second chambers (18, 20);
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said first valve arrangement (26) being configured
to in a first position fluidly connect said first chamber
(18) to both said accumulator (42) and said second
chamber (20), and in a second position fluidly con-
nect said first chamber (18) to said accumulator (42)
and fluidly disconnect said second chamber (20)
from said accumulator (42).

A fluid system (16) according to claim 1, wherein
said first valve arrangement (26) is further configured
to in a third position fluidly disconnect both said first
and second chambers (18, 20) from said accumula-
tor (42).

A fluid system (16) according to any of the preceding
claims wherein said fluid system (16) further includes
alow pressure area (38) and said first valve arrange-
ment (26) is configured to fluidly connect said second
chamber (20) to said low pressure area (38) when
said first valve arrangement (26) is in said second
position.

A fluid system (16) according to claim 1 to 2 wherein
said fluid system (16) further includes a low pressure
area (38) and said first valve arrangement (26) is
configured to fluidly disconnect said second cham-
ber (20) from said low pressure area (38) when said
first valve arrangement (26) is in said second posi-
tion.

A machine (10) having a fluid system (16) according
to any of the preceding claims.

A machine (10) according to claim 5, wherein said
at least one cylinder (14) is configured to raise and
lower a work arm (12) of said machine (10), said fluid
system (16) further including a second valve ar-
rangement (32), said second valve arrangement (32)
being configured to pressurize at least one of said
first and second chambers (18, 20) so as to raise or
lower said work arm (12).

A machine (10) according to claim 6, wherein said
machine (10) is configured such that said pressuri-
zation of at least one of said first and second cham-
bers (18, 20) via said second valve arrangement (32)
is prevented when said first valve arrangement (26)
is in said first position.

A machine according (10) to claim 6, wherein said
machine (10) is configured such that said pressuri-
zation of at least one of said first and second cham-
bers (18, 20) via said second valve arrangement (32)
is enabled when said first valve arrangement (26) is
in said first position.

A machine according to any of claims 6 to 8, wherein
said machine (10) is configured such that said pres-
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10.

11.

12.

13.

14.

15.

surization of at least one of said first and second
chambers (18, 20) via said second valve arrange-
ment (32) is prevented when said first valve arrange-
ment (26) is in said second position.

A machine (10) according to any of claims 6 to 8,
wherein said machine (10) is configured such that
said pressurization of at least one of said first and
second chambers (18, 20) via said second valve ar-
rangement (32) is enabled when said first valve ar-
rangement (26) is in said second position.

A machine (10) according to any of claims 6 to 10,
wherein said second valve arrangement (32) is con-
figured such that it is able to influence the fluid pres-
sure in said accumulator (42) when said first valve
arrangement (26) is in said first position.

A machine (10) according to any of claims 6 and 11,
wherein said second valve arrangement (32) is con-
figured such that it is able to influence the fluid pres-
sure in said accumulator (42) when said first valve
arrangement (26) is in said second position.

A method of operating a machine (10),

said machine (10) including a work arm (12) operat-
ed by at least one cylinder (14), a first valve arrange-
ment (26) for selectively enabling a fluid flow be-
tween said cylinder (14) and at least one of a low
pressure area (38) and an accumulator (42), said
method comprising:

controlling said first valve arrangement (26) so
as to selectafirst position in which saidfirst valve
arrangement (26) fluidly connects said first
chamber (18) of said cylinder (14) to both said
accumulator (42) and said second chamber
(20); and

controlling said first valve arrangement to select
a second position in which said first valve ar-
rangement (26) fluidly connects a first chamber
(18) of said cylinder (14) to said accumulator
(42) and fluidly disconnects a second chamber
(20) of said cylinder (14) from said accumulator
(42).

A method according to claim 13, further including
controlling said first valve arrangement (26) so as to
select a third position in which said first valve ar-
rangement (26) fluidly disconnects said first cham-
ber (18) of said cylinder (14) from both said accumu-
lator (42) and said second chamber (20) of said cyl-
inder (14).

A method according to any of claims 13 to 14 wherein
said machine (10) further includes a second valve
arrangement (32), the method further including con-
trolling said second valve arrangement (32) so as to
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selectively enable a fluid flow between said at least
one cylinder (14) and at least one of a low pressure
area (46) and a source of pressurized fluid (50) so
as to raise or lower said work arm (12).

A method according to claim 15, further including
preventing said work arm (12) to be raised or lowered
when said first position of said first valve arrange-
ment (26) is selected.

A method according to any of claims 15 to 16, further
including preventing said work (12) arm to be raised
or lowered when said second position of said second
valve arrangement (26) is selected.

A method according to any of claims 13 to 15 further
including controlling said second valve arrangement
(32) so as to influence the fluid pressure in said ac-
cumulator (42) when said first valve arrangement
(26) is in said first position.

A method according to any of claims 13 to 15 further
including controlling said second valve arrangement
(32) so as to influence the fluid pressure in said ac-
cumulator (42) when said first valve arrangement
(26) is in said second position.
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