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(54)
A STABILIZER LEG ARRANGEMENT

(57) A stabilizer leg arrangement (2) for a mobile
working machine (1) comprising:

- a support beam (20);

- an extension arm (21) mounted to the support beam
(20) and comprising an extension beam (22), which is
telescopically mounted to the support beam and extends
through an entrance opening (24) at an end thereof;

- a stabilizer leg (26) with a foot plate (28) mounted to
the extension arm (21);

- a measuring system for establishing the magnitude of

STABILIZER LEG ARRANGEMENT AND MOBILE WORKING MACHINE COMPRISING SUCH

the support force (F3) acting on said foot plate in an op-
erating position.

The measuring system comprises a force sensor
configured to generate a measuring value that depends
on the contact force (F2) between the first extension
beam and the support beam at the entrance opening,
wherein the magnitude of the support force is established
based on said measuring value and another measuring
value that depends on the extension length of the exten-
sion arm.
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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
according to the preamble of claim 6.

[0002] A mobile working machine, for instance in the
form of a vehicle having a hydraulic crane mounted on
its chassis, is often provided with hydraulically actuated
stabilizer legs for supporting the working machine against
the ground to thereby improve the stability of the working
machine. If such a working machine is provided with a
system for monitoring the stability of the working ma-
chine, there might be a need to establish the magnitude
of the support forces acting on the stabilizer legs when
they are in supporting contact with the ground.

[0003] For a stabilizer leg provided with an actuator in
the form of a hydraulic cylinder for extending the stabilizer
leg vertically downwards into contact with the ground,
the differential pressure in the hydraulic cylinder depends
on the support force acting on the stabilizer leg when it
is in supporting contact with the ground. The differential
pressure in the hydraulic cylinder of such a stabilizer leg
may be established based on measuring signals from a
first pressure sensor configured to sense the hydraulic
pressure on the piston side of the hydraulic cylinder and
a from a second pressure sensor configured to sense
the hydraulic pressure on the piston rod side of the hy-
draulic cylinder, and the magnitude of the support force
acting on the stabilizer leg when itis in supporting contact
with the ground may then be established based on the
value of the differential pressure. However, a high differ-
ential pressure resembling the differential pressure
caused by a support force on the stabilizer leg may also
be developed in the hydraulic cylinder when it has
reached its extended end position before the stabilizer
leg makes contact with the ground. Thus, in order to avoid
an erroneous detection of a support force on a stabilizer
leg, a measuring system that is configured to use meas-
uring values as to the differential pressure in the hydraulic
cylinder of a stabilizer leg in order to establish the mag-
nitude of the support force acting on the stabilizer leg
also has to include an additional sensor for detecting
whether or not the hydraulic cylinder is in its extended
end position. Thus, a large number of sensors are re-
quired with this previously known solution.

[0004] Itis also previously known to establish the mag-
nitude of the supportforce acting on a stabilizer leg based
on measuring values from a force sensor located in or
close to a foot plate of the stabilizer leg. Such a solution
is for instance disclosed in US 7 012 540 B2 and DE
102016104592 A1. A disadvantage with this type of so-
lution is that the force sensor is located close to the
ground when the stabilizer leg is in use, which implies an
increased risk for damages to the force sensor. The ar-
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rangement of a force sensor in or close to the foot plate
also implies that the force sensor has to move together
with the foot plate in both horizontal and vertical directions
in connection with a movement of the stabilizer leg from
its inactive resting position to its active operating position,
which puts high demands on the cable connection be-
tween the force sensor and the electronic processing de-
vice that is configured to receive the measuring values
from the force sensor.

OBJECT OF THE INVENTION

[0005] The object of the presentinvention is to provide
a new and favourable manner of establishing the mag-
nitude of the support force acting on a stabilizer leg when
supporting a mobile working machine against the ground.

SUMMARY OF THE INVENTION

[0006] According to the present invention, said object
is achieved by means of a stabilizer leg arrangement
having the features defined in claim 1.

[0007] The stabilizer leg arrangement according to the
present invention comprises:

- a support beam to be fixedly connected to a base
structure of a mobile working machine;

- an extension arm mounted to the support beam, the
extension arm being telescopically extensible in or-
derto allow an adjustment of the horizontal extension
length thereof, wherein the extension arm comprises
an extension beam which is telescopically mounted
to the support beam so as to be axially slidable in
relation to the support beam in the longitudinal di-
rection of the extension arm in order to vary the hor-
izontal extension length thereof, and wherein this ex-
tension beam extends into an interior space of the
support beam through an entrance opening provided
at an end of the support beam;

- a stabilizer leg mounted to the extension arm at an
outer end thereof, the stabilizer leg being extensible
inavertical direction by means of an actuator, where-
in a foot plate is arranged at a lower end of the sta-
bilizer leg so as to be vertically moveable, by a ver-
tical extension of the stabilizer leg under the effect
of the actuator, from a raised position, in which the
foot plate is lifted from the ground, to a lowered op-
erating position, in which the foot plate is in support-
ing contact with the ground; and

- ameasuring system for establishing the magnitude
of the support force acting on said foot plate in the
operating position, wherein the measuring system
comprises:

* alength measuring device configured to gener-
ate a first measuring value that depends on the
extension length of the extension arm;

* aforce sensor which is arranged on the support
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beam in the vicinity of the entrance opening and
which is configured to generate a second meas-
uring value that depends on the contact force
between said extension beam and the support
beam at the entrance opening; and

* an electronic processing device configured to
establish the magnitude of the support force
based on said first and second measuring val-
ues.

[0008] With a measuring system of the above-men-
tioned type, the magnitude of the support force acting on
the stabilizer leg may be established in a simple manner
by means of a low number of sensors and without requir-
ing any use of a sensor mounted to a moveable part of
the extension arm or to the stabilizer leg. On the contrary,
allthe required sensors may be fixed to the supportbeam,
which implies a reduced risk for damages to the sensors
and makes it possible for the sensors to be connected
to the electronic processing device in a simple and reli-
able manner.

[0009] 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.

[0010] The invention also relates to a mobile working
machine having the features defined in claim 6.

[0011] 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

[0012] Theinvention willinthe following be more close-
ly described by means of embodiment examples, with
reference to the appended drawings. In the drawings:
Fig1 is a schematic perspective view of a mobile
working machine provided with a hydraulic
crane and a stabilizer leg arrangement accord-
ing to an embodiment of the present invention,
Fig2 s a partly cut outline diagram of parts included
in a stabilizer leg arrangement according to an
embodiment of the invention, with the stabilizer
leg shown in a raised non-use position,

Fig3 isa partly cut outline diagram corresponding to
Fig 2, with the stabilizer leg shown in a lowered
operating position,

Fig4 is a schematic section according to the line 1V-
IV in Fig 2, and

Fig5 isan outline diagram of a measuring system in-
cludedin a stabilizer leg arrangement according
to the invention.
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DETAILED DESCRIPTION OF EMBODIMENTS OF
THE INVENTION

[0013] Fig 1 schematically illustrates a mobile working
machine 1 provided with a stabilizer leg arrangement 2
according to an embodiment of the present invention,
wherein the stabilizer leg arrangement 2 is to be used
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 base
structure 5 of the mobile working machine 1. In the illus-
trated example, said base structure 5 constitutes the
chassis of the vehicle 3.

[0014] The illustrated crane 4 comprises:

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

- acrane 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;

- aliftable 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;

- afirst 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 8insuch a mannerthatitis pivotable in relation
to the first crane boom 8 about an essentially hori-
zontal axis of rotation; and

- asecond hydraulic cylinder 11 for lifting and lowering
the second crane boom 10 inrelation to the firstcrane
boom 8.

[0015] The above-mentioned second crane boom 10
is telescopically extensible by means of a number of hy-
draulic cylinders 12 in order to enable an adjustment of
the extension length thereof.

[0016] The stabilizer leg arrangement 2 comprises a
support beam 20 fixedly connected to a base structure
5 of the mobile working machine 1, i.e. to the chassis of
the vehicle 3 included in the mobile working machine 1.
In the embodiment illustrated in Fig 1, the support beam
20 is rigidly mounted to the crane base 6, wherein the
support beam 20 is fixedly connected to the base struc-
ture 5 of the mobile working machine 1 via the crane base
6. However, the support beam 20 may as an alternative
be mounted directly to the base structure 5 of the mobile
working machine 1.

[0017] InembodimentillustratedinFig 1, two extension
arms 21 are mounted to the support beam 20 on opposite
sides thereof. Each extension arm 21 is telescopically
extensible in order to allow an adjustment of the horizon-
tal extension length thereof. Each extension arm 21 com-
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prises at least a first extension beam 22 which is tele-
scopically mounted to the support beam 20 so as to be
axially slidable in relation to the support beam 20 in the
longitudinal direction of the extension arm 21 in order to
vary the horizontal extension length thereof. This first ex-
tension beam 22 extends into an interior space 23 (see
Figs 2 and 3) of the support beam 20 through an entrance
opening 24 provided at an end of the support beam. A
reinforcement collar 25, which forms part of the support
beam 20, is arranged around each entrance opening 24.
The reinforcement collar 25 extends around the rim of
the associated entrance opening 24 and is arranged in
a plane perpendicular to the longitudinal axis of the sup-
port beam 20. The first extension beam 22 is horizontally
moveable in relation to the support beam 20 by means
of a hydraulic cylinder (not shown) or any other suitable
type of linear actuator. Each extension arm 21 may also
comprise a further extension beam which is telescopical-
ly mounted to the first extension beam 22 so as to be
axially slidable in relation to the first extension beam.
However, in the illustrated embodiment, each extension
arm 21 comprises only one extension beam 22.

[0018] A stabilizer leg 26 is mounted to each extension
arm 21 at an outer end thereof, wherein the stabilizer leg
26 is extensible in a vertical direction by means of an
actuator 27. Each stabilizer leg 26 comprises a foot plate
28, which is arranged at a lower end of the stabilizer leg
so as to be vertically moveable, by a vertical extension
of the stabilizer leg 26 under the effect of the actuator
27, from a raised non-use position (see Fig 2), in which
the foot plate 28 is lifted from the ground 29, to a lowered
operating position (see Fig 3), in which the foot plate 28
is in supporting contact with the ground 29.

[0019] In the illustrated embodiment, the actuator 27
of each stabilizer leg 26 has the form of a hydraulic cyl-
inder with a cylinder part 27a, which forms an upper part
of the stabilizer leg, and a piston rod 27b, which forms a
lower part of the stabilizer leg. The piston rod 27b is at
its upper end fixed to a piston (not shown), which is re-
ceived inthe cylinder part27a and displaceable inrelation
to it. The foot plate 28 is fixed to the lower end of the
piston rod 27b.

[0020] The external cross-sectional shape of the first
extension beam 22 is somewhat smaller than the internal
cross-sectional shape of the entrance opening 24 and
the internal cross-sectional shape of the interior space
23 of the support beam 20.

[0021] When the foot plate 28 of a stabilizer leg 26 is
in the raised non-use position illustrated in Fig 2, the first
extension beam 22 is slightly inclined downwards as
seen from the rear end 22a of the first extension beam
towards the front end thereof, wherein the bottom surface
30aof the first extension beam 22 abuts against the lower
edge 31a of the entrance opening 24 and the upper sur-
face 30b of the first extension beam 22 abuts against the
upper surface 32b of the interior space 23 of the support
beam 20 at the rear end 22a of the first extension beam
22. There is consequently, in this situation, a small gap
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between the upper surface 30b of the first extension
beam 22 and the upper edge 31 b of the entrance opening
24 as well as between the bottom surface 30a of first the
extension beam 22 and the bottom surface 32a of the
interior space 23 of the support beam 20.

[0022] When the foot plate 28 of a stabilizer leg 26 is
in the lowered operating position illustrated in Fig 3, the
first extension beam 22 is slightly inclined upwards as
seen from the rear end 22a of the first extension beam
22 towards the front end thereof, wherein the upper sur-
face 30b of the first extension beam 22 abuts against the
upper edge 31 b of the entrance opening 24 and the
bottom surface 30a of the first extension beam 22 abuts
against the bottom surface 32a of the interior space 23
of the support beam 20 at the rear end 22a of the first
extension beam 22. There is consequently, in this situa-
tion, a small gap between the bottom surface 30a of the
first extension beam 22 and the lower edge 31a of the
entrance opening 24 as well as between the upper sur-
face 30b of the first extension beam 22 and the upper
surface 32b of the interior space 23 of the support beam
20.

[0023] The stabilizer leg arrangement 2 further com-
prises a measuring system 40 (very schematically illus-
trated in Fig 5) for establishing the magnitude of the sup-
port force F3 acting on the foot plate 28 of each stabilizer
leg 26 when the foot plate is in the operating position in
contact with the ground 29. The support force F3 corre-
sponds to the contact force between the ground 29 and
the foot plate 28. The measuring system 40 comprises
a length measuring device 41 configured to generate a
first measuring value that depends on the extension
length of the extension arm 21. Thus, the length meas-
uring device 41 is configured to emit a measuring signal
that varies in dependence on the extension length of the
extension arm 21. The length measuring device 41 is
preferably of a type which utilizes a noncontact meas-
urement technique. The length measuring device 41 is
for instance of magnetoresistive type or laser type. How-
ever, an electromechanical length measuring device or
alength measuring device of any other suitable type may
also be used.

[0024] The measuring system 40 also comprises a
force sensor 42 which is arranged on the support beam
20 in the vicinity of the entrance opening 24 and which
is configured to generate a second measuring value that
depends on the contact force F2 between the first exten-
sion beam 22 and the support beam 20 at the entrance
opening 24. Thus, this force sensor 42 is configured to
emit a measuring signal that varies in dependence on
the contactforce F2. The force sensor 42 preferably com-
prises one or more strain gauges configured to sense
the strain on a part of the support beam 20 in the vicinity
of the entrance opening 24 caused by the contact force
F2. The strain on the support beam 20 in the vicinity of
the entrance opening 24 has a magnitude that depends
on the magnitude of the contact force F2, and the mag-
nitude of the contact force F2 can thereby be derived



7 EP 3 489 419 A1 8

from the magnitude of said strain. The force sensor 42
may as an alternative be a piezoresistive force sensor or
a force sensor of any other suitable type. The force sen-
sor 42 is with advantage arranged on the reinforcement
collar 25, as illustratediin Fig 4, butit may as an alternative
be arranged on a lateral wall of the support beam 20
close to the entrance opening 24.

[0025] The length measuring device 41 and the force
sensor 42 are connected to an electronic processing de-
vice 43, which is configured to receive the above-men-
tioned first and second measuring values from the length
measuring device 41 and the force sensor 42.

[0026] The contact forces acting on the foot plate 28
and on the first extension beam 22 when the foot plate
28 is in the lowered operating position are illustrated in
Fig 3. The foot plate 28 is subjected to an upwardly di-
rected contact force at the interface between the foot
plate and the ground 29, i.e. the support force F3, where-
as the first extension beam 22 is subjected to a down-
wardly directed contact force F2 at the interface between
the first extension beam and the upper edge 31 b of the
entrance opening 24 and an upwardly directed contact
force F1 atthe interface between the first extension beam
22 and the bottom surface 32a of the interior space 23
of the support beam 20. Equilibrium of moments about
the point of contact between the first extension beam 22
and the support beam 20 at the entrance opening 24 will
give the following relationship:

F1-L1-F3-12=0 [1]

where:

- F1is the contact force between the first extension
beam 22 and the support beam 20 at the rear end
22a of the first extension beam,

- F3is the support force,

- L2 is the horizontal distance between the entrance
opening 24 and the centre axis of the stabilizer leg
26, which essentially corresponds to the extension
length of the extension arm 21, and

- L1 is the horizontal distance between the entrance
opening 24 and the rear end 22a of the first extension
beam 22.

[0027] Also the following relationships can be conclud-
ed from Fig 3:

FI-F2+F3=0 [2]

L=L-12 [3]

where F2 is the contact force between the first extension
beam 22 and the support beam 20 at the entrance open-
ing 24 and L is the horizontal distance between the rear
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end 22a of the first extension beam 22 and the centre
axis of the stabilizer leg 26. In the illustrated example,
the distance L essentially corresponds to the length of
the first extension beam 22.

[0028] From the above-mentioned relationships [1], [2]
and [3] it follows that:

F2-(L-L2)
L

F3-= [4]

[0029] In view of the fact that the distance L has a
known value, it will be possible for the electronic process-
ing device 43 to establish the magnitude of the support
force F3 based on the formula [4] above and the first and
second measuring values from the length measuring de-
vice 41 and the force sensor related to L2 and F2.
[0030] Theinvention is of course notin 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 for supporting a mobile
working machine (1) against the ground, the stabi-
lizer leg arrangement (2) comprising:

- a support beam (20) to be fixedly connected
to a base structure (5) of the mobile working ma-
chine (1);

- an extension arm (21) mounted to the support
beam (20), the extension arm (21) being tele-
scopically extensible in order to allow an adjust-
ment of the horizontal extension length thereof,
wherein the extension arm (21) comprises an
extension beam (22) which is telescopically
mounted to the support beam (20) so as to be
axially slidable in relation to the support beam
(20) in the longitudinal direction of the extension
arm (21) in order to vary the horizontal extension
length thereof, and wherein this extension beam
(22) extends into an interior space (23) of the
support beam (20) through an entrance opening
(24) provided at an end of the support beam;

- a stabilizer leg (26) mounted to the extension
arm (21) at an outer end thereof, the stabilizer
leg (26) being extensible in a vertical direction
by means of an actuator (27), wherein a foot
plate (28) is arranged at a lower end of the sta-
bilizer leg (26) so as to be vertically moveable,
by a vertical extension of the stabilizer leg (26)
under the effect of the actuator (27), from a
raised position, in which the foot plate (28) is
lifted from the ground, to a lowered operating
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position, in which the foot plate (28) is in sup-
porting contact with the ground; and

- a measuring system (40) for establishing the
magnitude of the support force (F3) acting on
said foot plate (28) in the operating position,
characterized in that the measuring system
(40) comprises:

- alength measuring device (41) configured
to generate a first measuring value that de-
pends on the extension length of the exten-
sion arm (21);

- a force sensor (42) which is arranged on
the support beam (20) in the vicinity of the
entrance opening (24) and which is config-
ured to generate a second measuring value
that depends on the contact force (F2) be-
tween said extension beam (22) and the
support beam (20) at the entrance opening
(24); and

- an electronic processing device (43) con-
figured to establish the magnitude of the
support force (F3) based on said first and
second measuring values.

A stabilizer leg arrangement according to claim 1,
characterized in that the support beam (20) com-
prises a reinforcement collar (25) arranged around
the entrance opening (24), wherein said force sensor
(42) is arranged on the reinforcement collar (25).

A stabilizer leg arrangement according to claim 1 or
2,

characterized in that said force sensor (42) com-
prises one or more strain gauges configured to sense
the strain on a part of the support beam (20) in the
vicinity of the entrance opening (24) caused by the
contact force (F2) between said extension beam (22)
and the support beam (20) at the entrance opening
(24).

A stabilizer leg arrangement according to any of
claims 1-3,

characterized in that the actuator (27) is a hydraulic
cylinder.

A stabilizer leg arrangement according to any of
claims 1-4,

characterized in that the electronic processing de-
vice (43) is configured to establish the magnitude of
the support force (F3) based on the following formu-
la:

F2-(L-L2)
L

F3=

where:
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- F3 is the support force,

- F2 is the the contact force between said exten-
sion beam (22) and the support beam (20) at
the entrance opening (24),

- L is the horizontal distance between a rear end
(22a) of the said extension beam (22) and the
centre axis of the stabilizer leg (26), and

- L2 is the horizontal distance between the en-
trance opening (24) and the centre axis of the
stabilizer leg (26).

A mobile working machine comprising a vehicle (3)
with a chassis, characterized in that the mobile
working machine (1) comprises a stabilizer leg ar-
rangement (2) according to any of claims 1-5, where-
in the support beam (20) of the stabilizer leg arrange-
ment (2) is fixedly connected to the chassis of the
vehicle.

A mobile working machine according to claim 6,
characterized in that the mobile working machine
(1) comprises a hydraulic crane (6) mounted to the
chassis of the vehicle.
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