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(54) STABILIZER LEG ARRANGEMENT AND MOBILE WORKING MACHINE COMPRISING SUCH 
A STABILIZER LEG ARRANGEMENT

(57) A stabilizer leg arrangement with a stabilizer leg
(25), which is moveable by a hydraulic cylinder (27) into
a supporting position in contact with the ground. A piston
(32) divides the internal space of the hydraulic cylinder
into first and second chambers (34, 35), wherein these
chambers are configured to come into fluid communica-
tion with each other through a flow channel (41) in the
hydraulic cylinder when the piston reaches an advanced
end position and abuts against a stop surface. An elec-
tronic control device (72) is configured to establish infor-
mation as to whether or not the stabilizer leg is in the
supporting position while taking into account a measuring
value (V1) related to the hydraulic pressure in the first
chamber (34). The invention also relates to a mobile
working machine comprising such a stabilizer leg ar-
rangement.
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Description

FIELD OF THE INVENTION AND PRIOR ART

[0001] The present invention relates to a stabilizer leg
arrangement according to the preamble of claim 1 for
supporting a mobile working machine against the ground.
The invention also relates to a mobile working machine
comprising such a stabilizer leg arrangement.
[0002] A mobile working machine equipped with a load
handling crane, such as for instance a lorry having a hy-
draulic loader crane mounted on its chassis, is often pro-
vided with hydraulically actuated stabilizer legs for sup-
porting the mobile working machine against the ground
to thereby improve the stability of the mobile working ma-
chine against tipping. Such a mobile working machine
may be provided with means for detecting whether or not
a stabilizer leg has reached an active supporting position
in supporting contact with the ground.
[0003] The differential pressure in a hydraulic cylinder
is defined as the hydraulic pressure on the piston side of
the hydraulic cylinder minus the hydraulic pressure on
the piston rod side of the hydraulic cylinder divided by
the cylinder ratio, i.e. Pdiff=P1-P2/CR, where Pdiff is the
differential pressure, P1 is the hydraulic pressure on the
piston side, P2 is the hydraulic pressure on the piston rod
side and CR is the cylinder ratio. The cylinder ratio CR is
in its turn defined as the effective pressure area on the
piston side of the hydraulic cylinder divided by the effec-
tive pressure area on the piston rod side of the hydraulic
cylinder.
[0004] For a stabilizer leg provided with a hydraulic cyl-
inder for moving the stabilizer leg downwards into contact
with the ground, the support force acting on the stabilizer
leg when it is in supporting contact with the ground affects
the differential pressure in the hydraulic cylinder. The dif-
ferential pressure in the hydraulic cylinder of such a sta-
bilizer leg may be determined by means of an electronic
control device based on a first measuring value repre-
senting the hydraulic pressure on the piston side of the
hydraulic cylinder and a second measuring value repre-
senting the hydraulic pressure on the piston rod side of
the hydraulic cylinder. The electronic control device may
be configured to compare the established value of the
differential pressure in the hydraulic cylinder with a given
threshold value and establish that the stabilizer leg is in
the active supporting position if the differential pressure
is higher than the threshold value. However, a high dif-
ferential pressure resembling the differential pressure
that is developed in the hydraulic cylinder when the sta-
bilizer leg is pressed against the ground in the active
supporting position may also be developed in the hydrau-
lic cylinder in a situation when it has reached its advanced
end position before the stabilizer leg has been pressed
against the ground. Thus, in order to avoid an erroneous
establishment that a stabilizer leg is in the active sup-
porting position, a system that is configured to use the
value of the differential pressure in the hydraulic cylinder

of the stabilizer leg in order to establish whether or not
the stabilizer leg is in the active supporting position also
has to include an additional sensor for detecting whether
or not the hydraulic cylinder of the stabilizer leg is in its
advanced end position. Thus, a large number of sensors
is required with this previously known solution.
[0005] It is also previously known to establish whether
or not a stabilizer leg is in the active supporting position
based on measuring values from a load sensor located
in or close to a foot plate of the stabilizer leg. A disad-
vantage with this type of solution is that the load sensor
is located close to the ground when the stabilizer leg is
in use, which implies an increased risk for damages to
the load sensor.

OBJECT OF THE INVENTION

[0006] The object of the present invention is to provide
a new and favourable manner of detecting whether or
not a stabilizer leg is in supporting contact with the
ground.

SUMMARY OF THE INVENTION

[0007] According to the present invention, said object
is achieved by means of a stabilizer leg arrangement
having the features defined in claim 1.
[0008] The stabilizer leg arrangement according to the
present invention comprises a support structure and a
stabilizer leg carried by the support structure, the stabi-
lizer leg being provided with a hydraulic cylinder, by
means of which the stabilizer leg is moveable in relation
to the support structure from a raised inactive position,
in which the stabilizer leg is out of contact with the ground,
to an active supporting position, in which the stabilizer
leg is in supporting contact with the ground, wherein the
hydraulic cylinder comprises:

- a cylinder housing having an internal space,
- a piston movably received in said internal space and

configured to divide this space into a first chamber
on a first side of the piston and a second chamber
on an opposite second side of the piston, and

- a piston rod fixed to the piston and extending through
the second chamber, the piston being moveable in
relation to the cylinder housing to an advanced end
position, in which the piston abuts against a stop
surface in the internal space and in which the second
chamber has its minimum volume.

The stabilizer leg arrangement further comprises a pres-
sure sensor configured to generate a measuring value
representing the hydraulic pressure in said first chamber,
and an electronic control device connected to the pres-
sure sensor, wherein the electronic control device is con-
figured to establish information as to whether or not the
stabilizer leg is in the active supporting position while
taking into account said measuring value.
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[0009] Furthermore, the stabilizer leg arrangement
comprises a hydraulic system with:

- a hydraulic fluid reservoir;
- a directional control valve having a pressure port, a

return port connected to the reservoir and a valve
spool;

- a pump for pumping hydraulic fluid from the reservoir
to the pressure port of the directional control valve;

- a first hydraulic line through which the first chamber
is connected to the directional control valve;

- a second hydraulic line through which the second
chamber is connected to the directional control
valve; and

- a load-holding valve arranged in the first hydraulic
line and shiftable between a closed position, in which
the load-holding valve is configured to prevent fluid
flow from the first chamber to the directional control
valve through the first hydraulic line, and an open
position, in which the load-holding valve is config-
ured to allow fluid flow from the first chamber to the
directional control valve through the first hydraulic
line,
wherein the valve spool of the directional control
valve is moveable between:

• a first working position, in which the pressure
port is connected to the first hydraulic line and
the return port is connected to the second hy-
draulic line,

• a second working position, in which the pressure
port is connected to the second hydraulic line
and the return port is connected to the first hy-
draulic line, and

• a normal position, in which the pressure port is
disconnected from the first and second hydraulic
lines and the return port is connected to the first
hydraulic line.

[0010] According to the invention, the second chamber
is configured to come into fluid communication with the
first chamber through at least one flow channel of the
hydraulic cylinder when the piston reaches the advanced
end position or is on the verge of reaching this end po-
sition, wherein the piston is configured to keep the second
chamber fluidly separated from the first chamber when
the piston is in any other position in relation to the cylinder
housing. Thus, when the piston reaches or is on the verge
of reaching the advanced end position, the first and sec-
ond chambers on the opposite sides of the piston will be
fluidly connected to each other and the hydraulic pres-
sures in the first and second chambers will thereby be
equalized. The effect of this pressure equalization makes
it possible to avoid an erroneous detection that the sta-
bilizer leg is in supporting contact with the ground, as
explained in closer detail in the description following be-
low, without requiring any sensor in addition to one or
two pressure sensors.

[0011] According to an embodiment of the invention,
the load-holding valve has the form of a pilot-operated
check valve and comprises a pilot line connected to the
second hydraulic line, wherein the load-holding valve is
configured to assume the open position when the hy-
draulic pressure in the second hydraulic line, and thereby
in the pilot line, exceeds a predetermined level. In this
case, the load-holding valve is automatically controlled
by the hydraulic pressure in the second hydraulic line,
which corresponds to the hydraulic pressure in the sec-
ond chamber of the hydraulic cylinder. When the piston
has reached the advanced end position and the valve
spool has returned to the normal position, the hydraulic
pressures in the first and second chambers of the hy-
draulic cylinder are equalized by the fluid communication
through the above-mentioned flow channel of the hydrau-
lic cylinder, which implies that the second chamber and
the second hydraulic line will be subjected to the higher
hydraulic pressure that has been generated in the first
chamber. The pilot-operated check valve will assume the
open position under the effect of this higher hydraulic
pressure and the first chamber is thereby connected to
the reservoir via the directional control valve, which will
result in a release of the hydraulic pressure in the first
and second chambers and a return of the pilot-operated
check valve to the closed position. If the stabilizer leg is
not in supporting contact with the ground in this situation,
the hydraulic pressure in the first chamber will remain
low and prevent an establishment that the stabilizer leg
is in the active supporting position. However, there is also
a possibility that the stabilizer leg has already made con-
tact with the ground at the moment when the piston reach-
es the advanced end position and the valve spool returns
to the normal position. If the stabilizer leg is actually in
contact with the ground when the pilot-operated check
valve returns to the closed position, the load acting on
the stabilizer leg via the support structure may cause the
generation of an increased hydraulic pressure in the first
chamber and make possible an establishment that the
stabilizer leg is in the active supporting position.
[0012] When the load-holding valve has the form of a
pilot-operated check valve with a pilot line connected to
the second hydraulic line, there is no need for the stabi-
lizer leg arrangement to include an additional pressure
sensor for measuring the hydraulic pressure in the sec-
ond chamber or in the second hydraulic line. In this case,
the electronic control device may be configured to estab-
lish that the stabilizer leg is in the active supporting po-
sition when the measuring value representing the hy-
draulic pressure in the first chamber is higher than a given
threshold value. However, the stabilizer leg arrangement
may as an alternative be configured to establish that the
stabilizer leg is in the active supporting position when the
differential pressure in the hydraulic cylinder is higher
than a given threshold value. In the latter case, the sta-
bilizer leg arrangement has to be provided with an addi-
tional pressure sensor configured to generate a meas-
uring value representing the hydraulic pressure in the
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second chamber of the hydraulic cylinder.
[0013] According to another embodiment of the inven-
tion, the load-holding valve is controlled by the electronic
control device, wherein the electronic control device is
configured to control the load-holding valve to assume
the open position when a measuring value representing
the hydraulic pressure in the second chamber is equal
to the measuring value representing the hydraulic pres-
sure in the first chamber in a situation when the valve
spool of the directional control valve is in the normal po-
sition. In this case, the stabilizer leg arrangement has to
be provided with an additional pressure sensor config-
ured to generate a measuring value representing the hy-
draulic pressure in the second chamber. When the piston
has reached the advanced end position and the valve
spool has returned to the normal position, the hydraulic
pressures in the first and second chambers of the hy-
draulic cylinder are equalized by the fluid communication
through the above-mentioned flow channel of the hydrau-
lic cylinder. As a consequence of this pressure equaliza-
tion, the electronic control device will make the load-hold-
ing valve assume the open position and the first chamber
is thereby connected to the reservoir via the directional
control valve, which will result in a release of the pressure
in the first and second chambers. In this case, the elec-
tronic control device may be configured to establish that
the stabilizer leg is in the active supporting position when
the measuring value representing the hydraulic pressure
in the first chamber is higher than a given threshold value
or, as an alternative, when the differential pressure in the
hydraulic cylinder is higher than a given threshold value.
[0014] According to another embodiment of the inven-
tion, the electronic control device is configured, after said
opening of the load-holding valve, to control the load-
holding valve to return to the closed position when the
load-holding valve has been open for a given period of
time, preferably in the order of 1-3 seconds. If the stabi-
lizer leg is not in supporting contact with the ground in
this situation, the hydraulic pressure in the first chamber
will remain low and prevent an establishment that the
stabilizer leg is in the active supporting position. Howev-
er, there is also a possibility that the stabilizer leg has
already made contact with the ground at the moment
when the piston reaches the advanced end position and
the valve spool returns to the normal position. If the sta-
bilizer leg is actually in contact with the ground when the
load-holding valve is returned to the closed position, the
load acting on the stabilizer leg via the support structure
may cause the generation of an increased hydraulic pres-
sure in the first chamber and make possible an estab-
lishment that the stabilizer leg is in the active supporting
position.
[0015] Further advantageous features of the stabilizer
leg arrangement according to the present invention will
appear from the description following below and the de-
pendent claims.
[0016] The invention also relates to a mobile working
machine having the features defined in claim 14.

[0017] Further advantageous features of the mobile
working machine according to the present invention will
appear from the description following below and the de-
pendent claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] The invention will in the following be more close-
ly described by means of embodiment examples, with
reference to the appended drawings. In the drawings:

Fig 1 is a schematic rear view of a mobile
working machine provided with a hy-
draulic crane and a stabilizer leg ar-
rangement according to the present in-
vention,

Figs 2 and 3 are longitudinal sections through a hy-
draulic cylinder according to a first var-
iant, as seen with the piston in different
positions,

Fig 4 is a detail enlargement according to the
circle IV in Fig 2,

Fig 5 is a detail enlargement according to the
circle V in Fig 3,

Fig 6a is a longitudinal section through a part
of the hydraulic cylinder of Figs 2 and 3,

Fig 6b is a longitudinal section through a part
of a hydraulic cylinder according to a
second variant

Fig 7 is a longitudinal section through a hy-
draulic cylinder according to a third var-
iant, as seen with the piston in an ad-
vanced end position,

Fig 8 is a detail enlargement according to the
circle VIII in Fig 7,

Figs 9 and 10 are longitudinal sections through a hy-
draulic cylinder according to a fourth
variant, as seen with the piston in dif-
ferent positions,

Fig 11 is a detail enlargement according to the
circle XI in Fig 9,

Fig 12 is a detail enlargement according to the
circle XII in Fig 10, and

Figs 13-15 are outline diagrams of parts included
in a stabilizer leg arrangement accord-
ing to different embodiments of the in-
vention.
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DETAILED DESCRIPTION OF EMBODIMENTS OF 
THE INVENTION

[0019] Fig 1 schematically illustrates a mobile working
machine 1 provided with a stabilizer leg arrangement 2
according to an embodiment of the present invention for
supporting the mobile working machine against the
ground. In the illustrated example, the mobile working
machine 1 is a crane vehicle comprising a vehicle 3 and
a hydraulic crane 4. The crane 4 is mounted to a chassis
5 of the vehicle 3, either by being fixed directly to the
chassis 5 or by being fixed to a subframe, which in its
turn is fixed to the chassis 5.
[0020] The illustrated crane 4 comprises:

- a crane base 6, which is fixed to the chassis 5 of the
vehicle 3;

- a crane column 7 which is rotatably mounted to the
crane base 6 so as to be rotatable in relation to the
crane base about an essentially vertical axis of ro-
tation;

- a liftable and lowerable first crane boom 8, which is
articulately connected to the crane column 7 in such
a manner that it is pivotable in relation to the crane
column about an essentially horizontal axis of rota-
tion;

- a first hydraulic cylinder 9 for lifting and lowering the
first crane boom 8 in relation to the crane column 7;

- a liftable and lowerable second crane boom 10,
which is articulately connected to the first crane
boom 8 in such a manner that it is pivotable in relation
to the first crane boom 8 about an essentially hori-
zontal axis of rotation; and

- a second hydraulic cylinder 11 for lifting and lowering
the second crane boom 10 in relation to the first crane
boom 8.

[0021] The above-mentioned second crane boom 10
is telescopically extensible by means of a hydraulic cyl-
inder 12 in order to enable an adjustment of the extension
length thereof.
[0022] The stabilizer leg arrangement 2 comprises a
support structure 20. In the embodiment illustrated in Fig
1, the support structure 20 comprises a support beam 21
and two extension arms 22 mounted to the support beam
21 on opposite sides thereof. The support beam 21 is
fixedly connected to the chassis 5 of the vehicle 3. In the
embodiment illustrated in Fig 1, the support beam 21 may
be rigidly mounted to the crane base 6, wherein the sup-
port beam 21 is fixedly connected to the chassis 5 via
the crane base 6. However, the support beam 21 may
as an alternative be mounted directly to the chassis 5, i.
e. not directly connected to e.g. a crane.
[0023] Each extension arm 22 is telescopically exten-
sible in order to allow an adjustment of the horizontal
extension length thereof. Each extension arm 22 is tele-
scopically mounted to the support beam 21 so as to be
axially slidable in relation to the support beam 21 in the

longitudinal direction of the extension arm 22 in order to
vary the horizontal extension length thereof. Each exten-
sion arm 22 is horizontally moveable in relation to the
support beam 21 by means of a hydraulic cylinder 23 or
any other suitable type of linear actuator.
[0024] A stabilizer leg 25 is mounted to each extension
arm 22 at an outer end thereof, wherein the stabilizer leg
25 is extensible in a vertical direction in relation to the
extension arm 22. Each stabilizer leg 25 comprises a foot
plate 26, which is arranged at a lower end of the stabilizer
leg. Furthermore, each stabilizer leg 25 comprises a hy-
draulic cylinder 27, by means of which the stabilizer leg
is manoeuvrable in relation to the extension arm 22 be-
tween a raised inactive position, in which the stabilizer
leg is raised from the ground 13, and an active supporting
position, in which the stabilizer leg is in supporting contact
with the ground 13. In the active supporting position, the
foot plate 26 of the stabilizer leg 25 is pressed against
the ground 13.
[0025] In the illustrated embodiment, the hydraulic cyl-
inder 27 of each stabilizer leg 25 comprises a cylinder
housing 30, which forms an upper part of the stabilizer
leg, and a piston rod 31, which forms a lower part of the
stabilizer leg. The foot plate 26 is fixed to the lower end
of the piston rod 31.
[0026] Five different variants of a hydraulic cylinder 27
suitable for use in a stabilizer leg 25 of a stabilizer leg
arrangement according to the present invention are illus-
trated in Figs 2-15. The piston rod 31 of the hydraulic
cylinder 27 is at its upper end fixed to a piston 32, which
is movably received in an internal space 33 of the cylinder
housing 30. The piston 32 divides the internal space 33
of the cylinder housing into a first chamber 34 on a first
side of the piston and a second chamber 35 on an op-
posite second side of the piston. An annular sealing mem-
ber 36 is arranged in an annular recess 37 in the envelop
surface of the piston 32, wherein this sealing member 36
is in sliding and fluid-tight contact with a cylindrical inner
wall 38 of the cylinder housing 30 in order to form a sealed
interface between the piston 32 and the inner wall 38 of
the cylinder housing. The piston rod 31 extends through
the second chamber 35, which implies that the above-
mentioned second side of the piston 32 constitutes the
piston rod side of the hydraulic cylinder 27 and that the
above-mentioned first side of the piston 32 constitutes
the piston side thereof.
[0027] The piston 32 is moveable in relation to the cyl-
inder housing 30 to an advanced end position (see Figs
5, 6, 8 and 12), in which the piston 32 abuts against a
stop surface 40 at a lower end of the internal space 33
and in which the second chamber 35 has its minimum
volume. The second chamber 35 is configured to come
into fluid communication with the first chamber 34
through at least one flow channel 41, 41’, 41", 41’’’ in the
hydraulic cylinder 27 when the piston 32 reaches the ad-
vanced end position or is on the verge of reaching this
end position, wherein the piston 32 is configured to keep
the second chamber 35 fluidly separated from the first
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chamber 34 when the piston 32 is in any other position
in relation to the cylinder housing 30, i.e. when the piston
32 is not in or on the verge of reaching the advanced end
position.
[0028] In a first variant of the hydraulic cylinder 27 il-
lustrated in Figs 2-6a, the above-mentioned flow channel
41 extends through the piston 32. In this case, the piston
32 is provided with a valve member 42, which is moveable
between a closed position (see Fig 4, in which the valve
member 42 obstructs fluid flow through the flow channel
41, and an open position (see Figs 5 and 6a), in which
the valve member 42 allows hydraulic fluid to flow through
the flow channel 41 from the first chamber 34 to the sec-
ond chamber 35. Thus, when the valve member 42 is in
the closed position, hydraulic fluid is prevented from flow-
ing from the first chamber 34 to the second chamber 35.
[0029] The valve member 42 is configured to be auto-
matically moved to the open position when the piston 32
reaches or is on the verge of reaching the advanced end
position. In the illustrated example, the valve member 42
is moveable from the closed position to the open position
against the action of a spring member 43 and from the
open position to the closed position by the action of the
spring member 43. The illustrated valve member 42 com-
prises:

- a head part 44, which is configured to be in fluid-tight
contact with a valve seat 45 when the valve member
42 is in the closed position to thereby obstruct the
flow channel 41 and prevent fluid flow through it; and

- an elongated stem part 46, which is fixed to the head
part 44 and extends through the flow channel 41,
wherein the stem part 46 is configured to come into
contact with a stop 47 at the lower end of the internal
space 33 of the cylinder housing 30 when the piston
32 is on the verge of reaching the advanced end
position to thereby push the head part 44 away from
the valve seat 45 and open up the flow channel 41.

[0030] In the illustrated example, the stop 47 is formed
by an edge on the above-mentioned stop surface 40.
However, the stop 47 and the stop surface 40 may as an
alternative be separated from each other.
[0031] In the illustrated example, the above-mentioned
spring member 43 has the form of a helical compression
spring, which at a first end abuts against a shoulder 48
on the head part 44 and at an opposite second end abuts
against an end cap 49 that is fixed to a sleeve-shaped
part 50 at an upper end of the flow channel 41. Hydraulic
fluid is allowed to flow into the flow channel 41 through
a passage 51 in the end cap 49.
[0032] The valve member 42 may of course also have
any other suitable design in addition to the design illus-
trated in Figs 4-6a.
[0033] In the variant illustrated in Fig 6b, the hydraulic
cylinder is provided with a valve member 42’ resembling
the valve member illustrated in Fig 6a. This valve member
42’ is moveable to the open position in the same manner

as the valve member 42 illustrated in Fig 6a. However,
this valve member 42’ is not configured to co-operate
with any spring member. The valve member 42’ illustrat-
ed in Fig 6b is provided with an axial channel 63, which
is open at both ends and extends inside the valve mem-
ber from the lower end of the valve member to the upper
end thereof. A piston 64 is provided at the upper end of
the valve member 42’, wherein this piston 64 is slidably
received in an inner space of a valve housing 65 formed
by a sleeve-shaped part 50 and an associated end cap
49. The piston 64 divides this inner space into an upper
chamber 66 and a lower chamber 67, wherein the upper
chamber 66 is in fluid communication with the second
chamber 35 through the channel 63 and the lower cham-
ber 67 is in fluid communication with the first chamber
34 through a radially extending through hole 68 in the
sleeve-shaped part 50 of the valve housing 65. When
the piston 32 of the hydraulic cylinder is to be moved
upwards in relation to the cylinder housing 30 under the
effect of hydraulic fluid fed into the second chamber 35,
hydraulic fluid will flow into the upper chamber 66 of the
valve housing through the channel 63 in the valve mem-
ber 42’ and the piston 64 of the valve member is thereby
pushed downwards in relation to the valve housing 65,
whereby the valve member 42’ is made to assume its
closed position with the head part 44 in fluid-tight contact
with the associated valve seat 45.
[0034] In a third variant of the hydraulic cylinder 27
illustrated in Figs 7 and 8, the above-mentioned flow
channel 41’ is formed as an axial groove in the cylindrical
inner wall 38 of the cylinder housing 30. This axial groove
41’ has a larger extension in the axial direction of the
cylinder housing 30 than the sealing member 36 to there-
by allow the sealing member 36 to assume a position
between the upper and lower ends of the groove 41’ when
the piston 32 is in the advanced end position, as illustrat-
ed in Fig 8. Thus, when the piston 32 is in the advanced
end position, the upper end of the groove 41’ is in fluid
communication with the first chamber 34 and the lower
end of the groove 41’ in fluid communication with the
second chamber 35. When the piston 32 is at a distance
from the advanced end position with the sealing member
36 overlapping or being positioned above the upper end
of the groove 41’, there is no fluid communication be-
tween the first chamber 34 and the groove 41’ and con-
sequently no fluid communication between the first and
second chambers 34, 35 via this groove 41’.
[0035] In a fourth variant of the hydraulic cylinder 27
illustrated in Figs 9-12, hydraulic fluid is supplied to and
discharged from the second chamber 35 through a feed
and discharge channel 55 in an elongated and rigid pipe
56, which is fixed to the cylinder housing 30 at an upper
end thereof and which extends axially through the first
chamber 34. In this variant, an internal space 53 of the
piston rod 31 is in fluid communication with the second
chamber 35 through radially extending through holes 54
at the upper end of the piston rod. The pipe 56 extends
through an axial through hole 57 in the piston 32 and an
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inlet and outlet opening 58 is provided at the lower end
of the pipe 56. The pipe 56 has such a length that the
inlet and outlet opening 58 is located in the internal space
53 of the piston rod 31 in all possible positions of the
piston 32, i.e. also when the piston is in the advanced
end position illustrated in Fig 12. Thus, the feed and dis-
charge channel 55 is always in fluid communication with
the second chamber 35 via the inlet and outlet opening
58 and the through holes 54 in order to allow hydraulic
fluid to be fed into the second chamber 35 via the pipe
56 when the piston rod 31 and the foot plate 26 at the
lower end of the piston rod are to be moved upwards in
relation to the cylinder housing 30 and allow hydraulic
fluid to be discharged from the second chamber 35 via
the pipe 56 when the piston rod 31 and the foot plate 26
are to be moved upwards in relation to the cylinder hous-
ing. In this variant of the hydraulic cylinder 27, the above-
mentioned flow channel 41" is formed by a section 59 of
the feed and discharge channel 55 at the lower end there-
of and by at least one through hole 60 in the wall 61 of
the pipe 56 at the upper end of this channel section 59.
The through hole 60 has such a position in the axial di-
rection of the pipe 56 that it is received in the first chamber
34 when the piston 32 is in the advanced end position,
as illustrated in Fig 12. Thus, when the piston 32 is in the
advanced end position, the feed and discharge channel
55 is in fluid communication with the first chamber 34 via
the through hole 60 in the pipe 56 and in fluid communi-
cation with the second chamber 35 via the inlet and outlet
opening 58 in the pipe 56 and the through holes 54 in
the piston rod 31, which implies that the first and second
chambers 34, 35 are in fluid communication with each
other via the above-mentioned section 59 of the feed and
discharge channel 55. When the piston 32 is at a distance
from the advanced end position and overlaps or is posi-
tioned above the through hole 60, there is no fluid com-
munication between the first chamber 34 and the feed
and discharge channel 55 and consequently no fluid
communication between the first and second chambers
34, 35 via this channel.
[0036] In a fifth variant of the hydraulic cylinder 27
schematically illustrated in Fig 14, the above-mentioned
flow channel 41’’’ has the form of a hydraulic line arranged
on the outside of the cylinder housing 30. This hydraulic
line 41’’’ is at a first end connected to the internal space
33 of the cylinder housing 30 via a first fluid port 69a in
the cylindrical inner wall 38 of the cylinder housing and
at a second end connected to the internal space 33 of
the cylinder housing 30 via a second fluid port 69b in the
cylinder housing 30. The second fluid port 69b has such
a position in the cylinder housing 30 that it is always in
fluid communication with the second chamber 35 in all
possible positions of the piston 32, whereas the first fluid
port 69a has such a position on the cylindrical inner wall
38 of the cylinder housing 30 that it is in fluid communi-
cation with the first chamber 34 when the piston 32 is in
the advanced end position and disconnected from the
first chamber 34 when the piston 32 is in any other posi-

tion in relation to the cylinder housing 30. When the piston
32 is at a distance from the advanced end position with
the sealing member 36 of the piston overlapping or being
positioned above the first fluid port 69a, there is no fluid
communication between the first chamber 34 and the
hydraulic line 41’’’ and consequently no fluid communi-
cation between the first and second chambers 34, 35 via
this hydraulic line 41’’’. Thus, there is only fluid commu-
nication between the first and second chambers 34, 35
via the hydraulic line 41’’’when the piston 32 is in the
advanced end position.
[0037] The stabilizer leg arrangement 2 comprises a
pressure sensor 70 (very schematically illustrated in Figs
13-15) configured to generate a measuring value V1 rep-
resenting the hydraulic pressure in the first chamber 34
of the hydraulic cylinder 27. In the following, this pressure
sensor 70 is denominated first pressure sensor and the
measuring value V1 is denominated first measuring val-
ue. The stabilizer leg arrangement 2 also comprises an
electronic control device 72. The electronic control device
72 is connected to the first pressure sensor 70 in order
to receive information about said first measuring value
V1 from this sensor, wherein the electronic control device
72 is configured to establish information as to whether
or not the stabilizer leg 25 is in the active supporting po-
sition while taking into account this measuring value V1.
The possibility for the electronic control device 72 to es-
tablish this information based on the first measuring value
V1 from the first pressure sensor 70, without any addi-
tional measuring value from e.g. a length sensor, is due
to the fact that the hydraulic pressures in the first and
second chambers 34, 35 of the hydraulic cylinder 27 are
equalized by the fluid communication through the above-
mentioned flow channel 41, 41’, 41", 41’’’ when the piston
32 reaches the advanced end position or is on the verge
of reaching this end position.
[0038] The electronic control device 72 may be imple-
mented by one single electronic control unit or by two or
more mutually cooperating electronic control units.
[0039] The manner in which the electronic control de-
vice 72 is configured to use the first measuring value V1
in order to establish the above-mentioned information
depends on the layout of the hydraulic system 80 to which
the hydraulic cylinder 27 is connected. Alternative vari-
ants of this hydraulic system 80 are illustrated in Figs
13-15. In all variants, the hydraulic system 80 comprises
a hydraulic fluid reservoir 81, a pump 82 and a directional
control valve 83, wherein the directional control valve is
provided with a pressure port P and a return port R. The
pump 82 is configured to pump hydraulic fluid from the
reservoir 81 to the pressure port P. The return port R is
connected to the reservoir 81 in order to allow hydraulic
fluid to be returned from the directional control valve 83
to the reservoir via the return port. The first chamber 34
of the hydraulic cylinder 27 is connected to the directional
control valve 83 through a first hydraulic line 84 and the
second chamber 35 is connected to the directional con-
trol valve 83 through a second hydraulic line 85.
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[0040] The directional control valve 83 is provided with
a valve spool 88, which is moveable between:

- a first working position, in which the pressure port P
is connected to the first hydraulic line 84 and the
return port R is connected to the second hydraulic
line 85,

- a second working position, in which the pressure port
P is connected to the second hydraulic line 85 and
the return port R is connected to the first hydraulic
line 84, and

- a normal position, in which the pressure port P is
disconnected from the first and second hydraulic
lines 84, 85 and the return port R is connected to the
first hydraulic line 84.

In Figs 13-15, the valve spool 88 is shown in the normal
position. In the examples illustrated in Figs 13-15, the
valve spool 88 will be moved from the normal position to
the first working position by being moved to the left under
the effect of an actuating force acting on the valve spool
88 in a first direction, and from the normal position to the
second working position by being moved to the right un-
der the effect of an actuating force acting on the valve
spool 88 in an opposite second direction. The valve spool
88 is configured to automatically return to the normal po-
sition on removal of the actuating force. An operator may
control the directional control valve 83 and thereby the
movement of the stabilizer leg 25 in a conventional man-
ner by actuating a manoeuvring member of a manoeu-
vring unit.
[0041] A load-holding valve 86, 86’ is arranged in the
first hydraulic line 84 and shiftable between a closed po-
sition, in which the load-holding valve 86, 86’ prevents
fluid flow from the first chamber 34 to the directional con-
trol valve 83 through the first hydraulic line 84, and an
open position, in which the load-holding valve 86, 86’
allows fluid flow from the first chamber 34 to the direc-
tional control valve 83 through the first hydraulic line 84.
[0042] In the embodiments illustrated in Figs 13 and
14, the load-holding valve 86 has the form of a pilot-op-
erated check valve and comprises a pilot line 87 con-
nected to the second hydraulic line 85. In this case, the
load-holding valve 86 is configured to assume the open
position and allow discharge of hydraulic fluid from the
first chamber 34 when the hydraulic pressure in the sec-
ond hydraulic line 85, and thereby in the pilot line 87,
exceeds a predetermined level. When the piston 32 has
reached the advanced end position and the valve spool
88 has returned to the normal position, the hydraulic pres-
sures in the first and second chambers 34, 35 are equal-
ized by the fluid communication through the above-men-
tioned flow channel 41, 41’’’ and the pilot-operated check
valve 86 will assume the open position under the effect
of the hydraulic pressure in the second hydraulic line 85.
The opening of the pilot-operated check valve 86 will
bring the first chamber 34 in fluid communication with the
reservoir 81, which in its turn will result in a release of

the hydraulic pressure in the first and second chambers
34, 35 and a return of the pilot-operated check valve 86
to the closed position.
[0043] In the embodiment illustrated in Fig 13, the elec-
tronic control device 72 is configured to compare the
above-mentioned first measuring value V1 with a given
threshold value, wherein a measuring value V1 lower
than the threshold value implies that the stabilizer leg 25
is not in the active supporting position. Thus, the elec-
tronic control device 72 is in this case configured to es-
tablish that the stabilizer leg 25 is in the active supporting
position if it is established by the electronic control device
that the first measuring value V1 is higher than the thresh-
old value.
[0044] In the embodiment illustrated in Fig 14, a sec-
ond pressure sensor 71 is configured to generate a sec-
ond measuring value V2 representing the hydraulic pres-
sure in the second chamber 35 of the hydraulic cylinder
27, wherein the electronic control device 72 is connected
to the second pressure sensor 71 in order to receive in-
formation about said second measuring value V2 from
this sensor. In this embodiment, the electronic control
device 72 is configured to establish the magnitude of the
differential pressure Pdiff in the hydraulic cylinder 27
based on the first and second measuring values V1, V2
from the first and second pressure sensors 70, 71 and
compare the established value of the differential pressure
Pdiff in the hydraulic cylinder 27 with a given threshold
value, wherein a differential pressure Pdiff lower than the
threshold value implies that the stabilizer leg 25 is not in
the active supporting position. Thus, the electronic con-
trol device 72 is in this case configured to establish that
the stabilizer leg 25 is in the active supporting position if
it is established by the electronic control device that the
differential pressure Pdiff is higher than the threshold val-
ue.
[0045] In the embodiment illustrated in Fig 15, the load-
holding valve 86’ has the form of an electrically controlled
valve that is controlled by the electronic control device
72. A second pressure sensor 71 is configured to gen-
erate a second measuring value V2 representing the hy-
draulic pressure in the second chamber 35 of the hydrau-
lic cylinder 27, wherein the electronic control device 72
is connected to the second pressure sensor 71 in order
to receive information about said second measuring val-
ue V2 from this sensor. In this case, the electronic control
device 72 is configured to compare the first and second
measuring values V1, V2 and control the load-holding
valve 86’ to assume the open position if it is established
by the electronic control device 72 that the second meas-
uring value V2 is equal to the first measuring value V1 in
a situation when the valve spool 88 of the directional con-
trol valve 83 is in the normal position. The electronic con-
trol device 72 is preferably configured, after said opening
of the load-holding valve 86’, to control the load-holding
valve 86’ to return to the closed position when the load-
holding valve 86’ has been open for a given period of
time, for instance in the order of 1-3 seconds.
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[0046] In the embodiment illustrated in Fig 15, the elec-
tronic control device 72 may be configured to compare
the first measuring value V1 with a given threshold value,
wherein a measuring value V1 lower than the threshold
value implies that the stabilizer leg 25 is not in the active
supporting position. Thus, the electronic control device
72 is in this case configured to establish that the stabilizer
leg 25 is in the active supporting position if it is established
by the electronic control device that the first measuring
value V1 is higher than the threshold value. In the em-
bodiment illustrated in Fig 15, the electronic control de-
vice 72 may, as an alternative, be configured to establish
the magnitude of the differential pressure Pdiff in the hy-
draulic cylinder 27 based on the first and second meas-
uring values V1, V2 and compare the established value
of the differential pressure Pdiff with a given threshold
value, wherein a differential pressure Pdiff lower than the
threshold value implies that the stabilizer leg 25 is not in
the active supporting position. Thus, the electronic con-
trol device 72 is in the latter case configured to establish
that the stabilizer leg 25 is in the active supporting posi-
tion if it is established by the electronic control device
that the differential pressure Pdiff is higher than the
threshold value.
[0047] In the embodiments illustrated in the drawings,
the stabilizer leg arrangement 2 is provided with a stabi-
lizer leg 25 of telescopic type where the hydraulic cylinder
27 is configured to move the stabilizer leg between the
raised inactive position and the active supporting position
by extending and retracting the stabilizer leg vertically in
the axial direction of the stabilizer leg. However, the sta-
bilizer leg included in the stabilizer leg arrangement of
the present invention may as an alternative be a so-called
flap-down stabilizer leg, for instance of the type disclosed
in GB 2 388 582 A or GB 1 099 147 A, where the hydraulic
cylinder of the stabilizer leg is configured to move the
stabilizer leg from the raised inactive position to the active
supporting position by deploying the stabilizer leg down-
wards and from the active supporting position to the
raised inactive position to by folding the stabilizer leg up-
wards.
[0048] The invention is of course not in any way limited
to the embodiments described above. On the contrary,
several possibilities to modifications thereof should be
apparent to a person skilled in the art without thereby
deviating from the basic idea of the invention as defined
in the appended claims.

Claims

1. A stabilizer leg arrangement comprising:

- a support structure (20);
- a stabilizer leg (25) carried by the support struc-
ture (20), the stabilizer leg (25) being provided
with a hydraulic cylinder (27), by means of which
the stabilizer leg (25) is moveable in relation to

the support structure (20) from a raised inactive
position, in which the stabilizer leg (25) is out of
contact with the ground, to an active supporting
position, in which the stabilizer leg (25) is in sup-
porting contact with the ground, wherein the hy-
draulic cylinder (27) comprises:

• a cylinder housing (30) having an internal
space (33),
• a piston (32) movably received in said in-
ternal space (33) and configured to divide
this space (33) into a first chamber (34) on
a first side of the piston (32) and a second
chamber (35) on an opposite second side
of the piston (32), and
• a piston rod (31) fixed to the piston (32)
and extending through the second chamber
(35), the piston (32) being moveable in re-
lation to the cylinder housing (30) to an ad-
vanced end position, in which the piston (32)
abuts against a stop surface (40) in the in-
ternal space (33) and in which the second
chamber (35) has its minimum volume;

- a pressure sensor (70) configured to generate
a measuring value (V1) representing the hy-
draulic pressure in the first chamber (34);
- an electronic control device (72) connected to
the pressure sensor (70), wherein the electronic
control device (72) is configured to establish in-
formation as to whether or not the stabilizer leg
(25) is in the active supporting position while tak-
ing into account said measuring value (V1);
- a hydraulic system (80) comprising a direction-
al control valve (83) to which the first and second
chambers (34, 35) are connected, a hydraulic
fluid reservoir (81), a pump (82) for pumping hy-
draulic fluid from the reservoir (81) to a pressure
port (P) of the directional control valve (83), a
first hydraulic line (84) through which the first
chamber (34) is connected to the directional
control valve (83) and a second hydraulic line
(85) through which the second chamber (35) is
connected to the directional control valve (83),
wherein the directional control valve (83) has a
return port (R) connected to the reservoir (81)
and is provided with a valve spool (88), which is
moveable between:

• a first working position, in which the pres-
sure port (P) is connected to the first hy-
draulic line (84) and the return port (R) is
connected to the second hydraulic line (85),
• a second working position, in which the
pressure port (P) is connected to the second
hydraulic line (85) and the return port (R) is
connected to the first hydraulic line (84), and
• a normal position, in which the pressure
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port (P) is disconnected from the first and
second hydraulic lines (84, 85); and

- a load-holding valve (86; 86’) arranged in the
first hydraulic line (84) and shiftable between a
closed position, in which the load-holding valve
(86; 86’) is configured to prevent fluid flow from
the first chamber (34) to the directional control
valve (83) through the first hydraulic line (84),
and an open position, in which the load-holding
valve (86; 86’) is configured to allow fluid flow
from the first chamber (34) to the directional con-
trol valve (83) through the first hydraulic line (84),

characterized in:

- that the return port (R) of the directional control
valve (83) is connected to the first hydraulic line
(84) in the normal position of the valve spool
(88); and
- that the hydraulic cylinder (27) is provided with
at least one flow channel (41; 41’; 41"; 41’’’)
through which the second chamber (35) is con-
figured to come into fluid communication with
the first chamber (34) when the piston (32)
reaches the advanced end position or is on the
verge of reaching this end position, wherein the
piston (32) is configured to keep the second
chamber (35) fluidly separated from the first
chamber (34) when the piston is in any other
position in relation to the cylinder housing (30).

2. A stabilizer leg arrangement according to claim 1,
characterized in that the load-holding valve (86)
has the form of a pilot-operated check valve and
comprises a pilot line (87) connected to the second
hydraulic line (85), wherein the load-holding valve
(86) is configured to assume the open position when
the hydraulic pressure in the second hydraulic line
(85), and thereby in the pilot line (87), exceeds a
predetermined level.

3. A stabilizer leg arrangement according to claim 1 or
2, characterized in that the electronic control device
(72) is configured to establish that the stabilizer leg
(25) is in the active supporting position if it is estab-
lished by the electronic control device that the meas-
uring value (V1) representing the hydraulic pressure
in the first chamber (34) is higher than a given thresh-
old value.

4. A stabilizer leg arrangement according to claim 1 or
2, characterized in that the stabilizer leg arrange-
ment (2) comprises another pressure sensor (71)
configured to generate a measuring value (V2) rep-
resenting the hydraulic pressure in the second cham-
ber (35), wherein the electronic control device (72)
is connected to this pressure sensor (71) and con-

figured to establish that the stabilizer leg (25) is in
the active supporting position if it is established by
the electronic control device that the differential pres-
sure (Pdiff) in the hydraulic cylinder (27) is higher than
a given threshold value.

5. A stabilizer leg arrangement according to claim 1,
characterized in:

- that the stabilizer leg arrangement (2) com-
prises another pressure sensor (71) configured
to generate a measuring value (V2) represent-
ing the hydraulic pressure in the second cham-
ber (35), wherein the electronic control device
(72) is connected to this pressure sensor (71);
and
- that the load-holding valve (86’) is controlled
by the electronic control device (72), wherein
the electronic control device (72) is configured
to control the load-holding valve (86’) to assume
the open position if it is established by the elec-
tronic control device (72) that the measuring val-
ue (V2) representing the hydraulic pressure in
the second chamber (35) is equal to the meas-
uring value (V1) representing the hydraulic pres-
sure in the first chamber (34) in a situation when
the valve spool (88) of the directional control
valve (83) is in the normal position.

6. A stabilizer leg arrangement according to claim 5,
characterized in that the electronic control device
(72) is configured, after said opening of the load-
holding valve (86’), to control the load-holding valve
(86’) to return to the closed position when the load-
holding valve (86’) has been open for a given period
of time, preferably in the order of 1-3 seconds.

7. A stabilizer leg arrangement according to claim 5 or
6, characterized in that the electronic control device
(72) is configured to establish that the stabilizer leg
(25) is in the active supporting position if it is estab-
lished by the electronic control device that the meas-
uring value (V1) representing the hydraulic pressure
in the first chamber (34) is higher than a given thresh-
old value.

8. A stabilizer leg arrangement according to claim 5 or
6, characterized in that the electronic control device
(72) is configured to establish that the stabilizer leg
(25) is in the active supporting position if it is estab-
lished by the electronic control device that the differ-
ential pressure (Pdiff) in the hydraulic cylinder (27) is
higher than a given threshold value.

9. A stabilizer leg arrangement according to any of
claims 1-8, characterized in that said flow channel
(41) extends through the piston (32), and that the
piston (32) is provided with a valve member (42),
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which is moveable between a closed position, in
which the valve member (42) is configured to prevent
fluid flow through the flow channel (41), and an open
position, in which the valve member (42) is config-
ured to allow fluid flow through the flow channel (41),
wherein the valve member (42) is configured to be
automatically moved to the open position when the
piston (32) reaches or is on the verge of reaching
the advanced end position.

10. A stabilizer leg arrangement according to claim 9,
characterized in that the valve member (42) is
moveable from the closed position to the open posi-
tion against the action of a spring member (43) and
from the open position to the closed position by the
action of the spring member (43).

11. A stabilizer leg arrangement according to claim 9 or
10, characterized in that the valve member (42)
comprises:

- a head part (44), which is configured to be in
fluid-tight contact with a valve seat (45) when
the valve member (42) is in the closed position
and thereby prevent fluid flow through the flow
channel (41); and
- an elongated stem part (46), which is fixed to
the head part (44) and extends through said flow
channel (41), wherein the stem part (46) is con-
figured to come into contact with a stop (47) in
the internal space (33) when the piston (32) is
on the verge of reaching the advanced end po-
sition to thereby push the head part (44) away
from the valve seat (45).

12. A stabilizer leg arrangement according to any of
claims 1-8, characterized in that said flow channel
(41’) is formed as an axial groove in an inner wall
(38) of the cylinder housing (30).

13. A stabilizer leg arrangement according to any of
claims 1-8, characterized in that said flow channel
(41’’’ ) has the form of a hydraulic line arranged on
the outside of the cylinder housing (30).

14. A mobile working machine with a chassis (5), char-
acterized in that the mobile working machine (1)
comprises a stabilizer leg arrangement (2) according
to any of claims 1-13, wherein the support structure
(20) of the stabilizer leg arrangement (2) is connect-
ed to the chassis (5).

15. A mobile working machine according to claim 14,
characterized in that the mobile working machine
(1) comprises a hydraulic crane (4) mounted to the
chassis (5).
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