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Description
FIELD OF THE INVENTION AND PRIOR ART

[0001] The present invention relates to a hydraulic
crane according to the preamble of claim 1.

[0002] A hydraulic crane, for instance in the form of a
lorry crane or forestry crane, often comprises a column,
which is rotatable about a vertical axis of rotation, and a
crane boom system, which is mounted to the column and
which is intended to carry a load in a load suspension
point at an outer end of the crane boom system, wherein
the crane boom system comprises two or more liftable
and lowerable crane booms which form a connection be-
tween the load suspension point and the column and
which are articulately connected to each other.

[0003] In this description and the subsequent claims,
the expression "liftable and lowerable crane boom" refers
to a crane boom which can be pivoted in a vertical plane
so as to thereby perform liftings and lowerings of a load
carried by the crane. The expression "hydraulic cylinder
for lifting and lowering the crane boom" here refers to the
hydraulic cylinder which is associated with the liftable
and lowerable crane boom and which carries out the piv-
oting thereof in a vertical plane.

[0004] A previously known hydraulic crane according
to the preamble of claim 1 is illustrated in Figs 1-4. This
crane comprises a first crane boom 1 in the form of a so-
called inner boom, which is articulately connected to a
rotatable column 2, and a second crane boom 3 in the
form of a so-called outer boom, which is telescopically
extensible and articulately connected to the inner boom
1, wherein the inner boom is 1 pivotable in relation to the
column 2 by means of a first hydraulic cylinder 4 in the
form of a so-called lifting cylinder and the outer boom 3
is pivotable in relation to the inner boom 1 by means of
a second hydraulic cylinder 5 in the form of a so-called
outer boom cylinder. In order to increase the angular
range of the inner boom 1 and make the lifting moment
of the crane more uniform throughout the angular range
of the inner boom 1, the upper end of the lifting cylinder
4 of the crane illustrated in Figs 1-4 is connected to the
inner boom 1 through a first link 6 and to the column 2
through a second link 7, wherein each one of these links
6, 7 comprises two arms arranged in parallel with each
other. The first and second links 6, 7 effect an automatic
modification of the point of application of the lifting force
exerted by the lifting cylinder 4 as the piston rod of the
lifting cylinder is extended and they thereby influence the
lever arm of the lifting force exerted by the lifting cylinder
4 in such a manner that the lifing moment of the crane
becomes more uniform throughout the angular range of
the inner boom 1.

[0005] The previously known crane illustrated in Figs
1-4 is afoldable knuckle boom crane where the inner and
outer booms 1, 3 are foldable into a compact parking
position when the crane is to be transported or stored,
as illustrated in Fig 1. When a hydraulic crane of this type
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is to be moved from an erected working position to the
parking position, the outer boom 3 is first pivoted down-
wards in relation to the inner boom 1 in order to reduce
the angle between the outer and inner booms as much
as possible (see Fig 4), whereupon the inner boom 1 is
pivoted downwards in relation to the column 2 in order
to reduce the angle between the inner boom 1 and the
column 2 as much as possible and make the crane as-
sume its final parking position (see Fig 1) with the outer
boom 3 in an upwardly inclined position at the side of the
column 2. The crane may subsequently be moved from
the parking position to the working position by performing
these movements of the inner and outer booms 1, 3 in
the opposite order.

[0006] A hydraulic crane according to the preamble of
claim 1 is also previously known from EP 1 580 159 A1.

SUMMARY OF THE INVENTION

[0007] The object of the present invention is to achieve
a further development of a hydraulic crane of the above-
mentioned type so as to provide a hydraulic crane that
is improved in at least some aspect.

[0008] According to the invention, this object is
achieved by means of a hydraulic crane having the fea-
tures defined in claim 1.

[0009] The hydraulic crane of the present invention
comprises:

- acrane base;

- a column, which is rotatably mounted to the crane
base so as to be rotatable in relation to the crane
base about an essentially vertical first axis of rota-
tion;

- a liftable and lowerable first crane boom, which is
articulately connected to the column so as to be piv-
otable in relation to the column about an essentially
horizontal second axis of rotation;

- a first hydraulic cylinder for lifting and lowering the
first crane boom in relation to the column, the first
hydraulic cylinder having a lower end and an oppo-
site upper end, wherein the first hydraulic cylinder at
its lower end is articulately connected to the column;

- aliftable and lowerable second crane boom, which
is articulately connected to the first crane boom so
as to be pivotable in relation to the first crane boom
about an essentially horizontal third axis of rotation;

- a second hydraulic cylinder for lifting and lowering
the second crane boom in relation to the first crane
boom, the second hydraulic cylinder having an inner
end facing the column and an opposite outer end
facing the second crane boom;

- afirst link, through which the upper end of the first
hydraulic cylinder is connected to the first crane
boom, wherein the first link is articulately connected
to the upper end of the first hydraulic cylinder by a
first joint and articulately connected to the first crane
boom by a second joint; and
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- a second link, which forms a connection between
the upper end of the first hydraulic cylinder and the
column or between the first link and the column.

[0010] According to the invention, the inner end of the
second hydraulic cylinder is connected to the first crane
boom through the above-mentioned firstlink, wherein the
first link is articulately connected to the inner end of the
second hydraulic cylinder by a third joint. The first link is
configured to mechanically guide the third joint in an ar-
cuate path about the second joint when the first crane
boom is pivoted about said second axis of rotation under
the effect of the first hydraulic cylinder. The first link will
consequently effect an automatic movement of the inner
end of the second hydraulic cylinder in relation to the first
crane boom when the first crane boom is pivoted in re-
lation to the column, which will give certain advantages
as explained in closer detail in the description following
below.

[0011] Further advantageous features of the hydraulic
crane according to the presentinvention will appear from
the description following below and the dependent
claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] With reference to the appended drawings, a
specific description of embodiments of the invention cited
as examples follows below. In the drawings:

Fig 1 is a frontal view of a hydraulic crane according
to prior art, as seen in a compact parking po-

Fig 2

Fig 3

Fig 4

Fig 5

Fig 6

Fig7

sition,

is a lateral view of the hydraulic crane of Fig 1,
as seen in an erected working position with the
outer boom cylinder fully extended,

is a lateral view of the hydraulic crane of Fig 1,
as seen in another erected working position,

is a frontal view of the hydraulic crane of Fig 1,
as seen in an intermediate position between
the parking position illustrated in Fig 1 and the
working position illustrated in Fig 2,

is a frontal view of a hydraulic crane according
to a first embodiment of the present invention,
as seen in a compact parking position,

is a lateral view of the hydraulic crane of Fig 5,
as seen in an erected working position with the
outer boom cylinder fully extended,

is a planar view from above of the hydraulic
crane of Fig 5, as seen in the erected working
position illustrated in Fig 6,
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Fig 8

Fig 9

Fig 10

Fig 11

Fig 12

Fig 13

Fig 14

Fig 15

Fig 16

4

is a lateral view of the hydraulic crane of Fig 5,
as seen in another erected working position,

is a frontal view of the hydraulic crane of Fig 5,
as seen in an intermediate position between
the parking position illustrated in Fig 5 and the
working position illustrated in Fig 6,

is a detail enlargement of a section from Fig 5,
is a detail enlargement of a section from Fig 9,

is a frontal view of a hydraulic crane according
to a second embodiment of the invention, as
seen in a compact parking position,

is a lateral view of the hydraulic crane of Fig
12, as seen in an erected working position,

is a frontal view of the hydraulic crane of Fig
12, as seen in an intermediate position be-
tween the parking position and the working po-
sition,

is a lateral view of a hydraulic crane according
to a third embodiment of the invention, as seen
in an erected working position, and

is a lateral view of a hydraulic crane according
to a fourth embodiment of the invention, as
seen in an erected working position.

DETAILED DESCRIPTION OF EMBODIMENTS OF
THE INVENTION

[0013] A hydraulic crane 10 according to different em-
bodiments of the present invention is illustrated in Figs
5-16. The crane 10 is for instance a lorry crane or forestry
crane. The crane 10 is mounted on a frame 11, which for
instance may be connected to the chassis of a lorry or a
forestry vehicle. The frame 11 may be provided with ad-
justable supportlegs (notshown)for supporting the crane
10.
[0014] The crane 10 comprises:

- acrane base 12, which is fixed to the frame 11;

- acolumn 13, which is rotatably mounted to the crane
base 12 so as to be rotatable in relation to the crane
base about an essentially vertical axis of rotation A1
by means of an actuating device 14;

- a liftable and lowerable first crane boom 15, in the
following denominated inner boom, which is articu-
lately connected to the column 13 in such a manner
that it is pivotable in relation to the column about an
essentially horizontal axis of rotation A2;

- afirst hydraulic cylinder 16, in the following denom-
inated lifting cylinder, for lifting and lowering the inner
boom 15 in relation to the column 13;
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- a liftable and lowerable second crane boom 17, in
the following denominated outer boom, which is ar-
ticulately connected to the inner boom 15 in such a
manner that it is pivotable in relation to the inner
boom about an essentially horizontal axis of rotation
A3; and

- asecond hydraulic cylinder 18, in the following de-
nominated outer boom cylinder, for lifting and low-
ering the outer boom 17 in relation to the inner boom
15.

[0015] In the illustrated examples, the lifting cylinder
16 comprises a cylinder part 16a which is articulately
connected to the column 13, and a piston which is re-
ceived inthe cylinder part 16a and displaceable inrelation
to it, wherein the piston is fixed to a piston rod 16b which
is articulately connected to the inner boom 15 through a
link system 20. The outer boom cylinder 18 has an inner
end facing the column 13 and an opposite outer end fac-
ing the outer boom 17. In the illustrated examples, the
outer boom cylinder 18 comprises a cylinder part 18a
which is articulately connected to the inner boom 15
through the link system 20, and a piston which is received
in the cylinder part 18a and displaceable in relation to it,
wherein the piston is fixed to a piston rod 18b which is
articulately connected to the outer boom 17. In the em-
bodiments illustrated in Figs 5-14 and 16, the piston rod
18b of the outer boom cylinder is articulately connected
directly to the outer boom 17 by a joint 21 provided on
the outer boom. As an alternative, the piston rod 18b of
the outer boom cylinder may be articulately connected
to the outer boom 17 through a link system 22 of con-
ventional type, as illustrated in Fig 15.

[0016] The outer boom 17 is telescopically extensible
to enable an adjustment of the extension length thereof.
The outer boom 17 comprises a base section 17a,
through which the outer boom 17 is articulately connect-
ed to the inner boom 15, and several telescopic crane
boom sections 17b which are carried by the base section
17a and displaceable in the longitudinal direction of the
base section by means of hydraulic cylinders 23 for ad-
justment of the extension length of the outer boom 17. A
load handling tool (not shown) is to be mounted to the
outer end of the outer boom 17.

[0017] The above-mentioned link system 20 at the up-
per end of the lifting cylinder 16 comprises a first link 24,
through which the upper end of the lifting cylinder 16, i.
e. in the illustrated example the upper end of the piston
rod 16b, is connected to the inner boom 15. The first link
24 is articulately connected to the upper end of the lifting
cylinder 16 by a first joint J1, which forms an essentially
horizontal axis of rotation, and articulately connected to
the inner boom 15 by a second joint J2, which forms
another essentially horizontal axis of rotation that ex-
tends in parallel with the axis of rotation formed by said
first joint J1. Furthermore, the first link 24 is articulately
connected to the inner end of the outer boom cylinder
18, i.e. in the illustrated example the inner end of the
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cylinder part 18a, by a third joint J3, which forms another
essentially horizontal axis of rotation that extends in par-
allel with the axis of rotation formed by said first joint J1.
Thus, the first link 24 is arranged to form a connection
between the upper end of the lifting cylinder 16, the inner
end of the outer boom cylinder 18 and the inner boom 15.
[0018] For the sake of clarity, the lateral walls of the
inner boom 15 are illustrated in broken lines in Figs 5-16.
The inner boom 15 has a U-shaped cross-sectional
shape with a downwardly facing opening. An upper end
of the first link 24 is received in an inner space of the
inner boom 15 between the opposite lateral walls of the
inner boom, wherein the first link 24 extends through a
downwardly facing opening between these lateral walls.
[0019] The link system 20 also comprises a second
link 25, which is arranged to form a connection between
the upper end of the first hydraulic cylinder 16 and the
column 13 or between the first link 24 and the column
13. In the embodiments illustrated in Figs 5-15, the sec-
ond link 25 forms a connection between the upper end
of the lifting cylinder 16 and the column 13. In this case,
the second link 25 is at a first end articulately connected
to the upper end of the lifting cylinder 16 by the above-
mentioned first joint J1 and at an opposite second end
articulately connected to the column 13 by another joint
J5, which forms an essentially horizontal axis of rotation
that extends in parallel with the axis of rotation formed
by the first joint J1.

[0020] Inthe embodimentillustrated in Fig 16, the sec-
ond link 25 forms a connection between the first link 24
and the column 13. In this case, the second link 25 is at
a first end articulately connected to the first link 24 by a
fourth joint J4, which forms an essentially horizontal axis
of rotation that extends in parallel with the axis of rotation
formed by the first joint J1, and at an opposite second
end articulately connected to the column 13 by another
joint J5, which forms an essentially horizontal axis of ro-
tation that extends in parallel with the axis of rotation
formed by the fourth joint J4. The fourth joint J4 is located
on the first link 24 between the first and second joints J1,
J2.

[0021] Intheillustrated embodiments, the second link
25 comprises two link elements which are arranged in
parallel with each other on opposite sides of the column
13.

[0022] The first link 24 is configured to mechanically
guide the third joint J3 in an arcuate path 26 (see Figs
10 and 11) about the secondjoint J2 when the innerboom
15is pivoted in relation to the column 13 about the second
axis of rotation A2 under the effect of the lifting cylinder
16. Hereby, the distance between the second axis or ro-
tation A2 and the third joint J3, and thereby also the dis-
tance between the second axis or rotation A2 and the
inner end of the outer boom cylinder 18, will vary when
the piston rod 16b of the lifting cylinder 16 is extended in
order to pivot the inner boom 15 upwards in relation to
the column 13 and when the piston rod 16b of the lifting
cylinder is retracted in order to pivot the inner boom 15
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downwards in relation to the column 13. The movement
of the inner end of the outer boom cylinder 18 in relation
to the second axis of rotation A2 caused by the pivoting
movement of the first link 24 will in its turn result in a
pivoting movement of the outer boom 17 in relation to
the inner boom 15 about the third axis of rotation A3, as
clearly shown in Figs 5 and 9 and in Figs 12 and 14.
[0023] The crane 10 is afoldable knuckle boom crane,
wherein the inner and outer booms 15, 17 of the crane
are foldable into a compact parking position when the
crane is to be transported or stored, as illustrated in Figs
5 and 12. The telescopic crane boom sections 17b of the
outer boom 17 are laterally offset in relation to the inner
boom 15 and arranged to extend in parallel with and at
the side ofthe innerboom 15, as illustrated in Fig 7. When
the inner and outer booms 15, 17 are to be folded into
the parking position from an erected working position,
the telescopic crane boom sections 17b of the outer boom
17 arefirstretracted into the base section 17a of the outer
boom in order to make the outer boom as short as pos-
sible, whereupon the outer boom 17 is folded downwards
towards the inner boom 15 by retracting the piston rod
18b of the outer boom cylinder 18 as far as possible into
the cylinder part 18a of the outer boom cylinder and there-
by reducing the angle between the inner and outer booms
15, 17, as illustrated in Figs 9 and 14. Thereafter, the
inner boom 15 is folded downwards together with the
outer boom 17 towards the frame 11 from the intermedi-
ate position illustrated in Figs 9 and 14 to the final parking
positionillustratedin Figs 5and 12 by retracting the piston
rod 16b of the lifting cylinder 16 as far as possible into
the cylinder part 16a of the lifting cylinder and thereby
reducing the angle between the inner boom 15 and the
column 13 as much as possible. The inner and outer
booms 15, 17 are moved in the opposite manner when
they are to be moved from the parking position to the
erected working position. Thus, when the hydraulic crane
10 is moved from the parking position to a working posi-
tion, the inner boom 15 is first pivoted upwards in relation
to the column 13 about the second axis of rotation A2 by
extending the piston rod 16b of the lifting cylinder 16,
whereupon the outer boom 17 is pivoted upwards in re-
lation to the inner boom 15 about the third axis of rotation
A3 by extending the piston rod 18b of the outer boom
cylinder 18.

[0024] When the inner boom 15 is pivoted in a first
rotary direction about the second axis of rotation A2 from
the folded parking position illustrated in Figs 5 and 12 to
the essential horizontal position illustrated in Figs 9 and
14, the piston rod 16b of the lifting cylinder 16 will act on
the firstlink 24 in such a manner that the first link is forced
to rotate in relation to the inner boom 15 about the second
joint J2 in an opposite second rotary direction. By this
rotation of the first link 24, the third joint J3 is moved
downwards and forwards in relation to the inner boom
15, whereby the distance between the second axis of
rotation A2 and the third joint J3, and thereby the distance
between the second axis of rotation A2 and the inner end
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of the outer boom cylinder 18, is increased, which in its
turn implies that the outer boom 17 is automatically made
to pivot somewhat upwards in relation to the inner boom
15 about the third axis of rotation A3. This automatic piv-
oting movement of the outer boom 17 is achieved without
any extension of the piston rod 18b of the outer boom
cylinder 18, which consequently will increase the angular
range that can be achieved between the inner and outer
booms 15, 17 by means of an outer boom cylinder 18
having a given length of stroke.

[0025] Except for the connection of the inner end of
the outer boom cylinder 18 to the first link 24, the crane
10 according to the first embodiment of the invention il-
lustrated in Figs 5-11 has exactly the same design as the
prior art crane illustrated in Figs 1-4. Thus, in the embod-
iment illustrated in Figs 5-11, the outer boom cylinder 18
has the same length of stroke as the outer boom cylinder
5 included in the prior art crane shown in Figs 1-4, the
inner end of the outer boom cylinder 18 has the same
position in relation to the column 13 and the inner boom
15 in the parking position of the crane as the inner end
of the outer boom cylinder 5 included in the prior art crane
shown in Figs 1-4, and the joint 21 between the outer
end of the outer boom cylinder 18 and the outer boom
17 has the same position on the outer boom as the cor-
responding joint of the prior art crane shown in Figs 1-4.
In the embodiment illustrated in Figs 5-11, the above-
mentioned movement of the inner end of the outer boom
cylinder 18 in relation to the second axis of rotation A2
and in relation to the inner boom 15 has been utilized in
order to increase the maximum angle between the inner
and outer booms 15, 17 in the fully extended position of
outer boom cylinder 18 and to increase the lifting capacity
of the joint between the inner boom 15 and the outer
boom 17 within the normal working region of the inner
boom 15.

[0026] Fig 2illustrates the prior art crane with the outer
boom cylinder 5 fully extended and Fig 6 illustrates the
crane 10 according to the first embodiment of the inven-
tion with the outer boom cylinder 18 fully extended. At
the corresponding positions illustrated in Figs 2 and 6,
the outer boom 3 of the prior art crane is essentially in
line with the inner boom 1, whereas the outer boom 17
of the crane 10 according to the first embodiment of the
invention is inclined slightly upwards in relation to the
inner boom 15.

[0027] Figs 3 and 8 illustrate the prior art crane and
the crane 10 according to the first embodiment of the
invention in one and the same working position, i.e. with
the inner boom 15 of the crane 10 in the same inclination
in relation to the column 13 as the inner boom 1 of the
prior art crane and with the outer boom 17 or the crane
10 in the same inclination in relation to the inner boom
15 as the outer boom 3 of the prior art crane. At the cor-
responding working positions illustrated in Figs 3 and 8,
the moment arm of the force acting on the third axis of
rotation A3, i.e. the moment arm of the force exerted by
the outer boom cylinder 5, 18, is somewhat longer in the
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crane 10 according to the first embodiment of the inven-
tion illustrated in Fig 8 as compared to the prior art crane
illustrated in Fig 3, which implies that the joint between
the inner boom 15 and the outer boom 17 of the crane
10 according to the first embodiment of the invention has
a higher lifting capacity at this working position as com-
pared to the prior art crane.

[0028] In the second embodiment of the invention il-
lustrated in Figs 12-14, the position of the joint 21 be-
tween the outer end of the outer boom cylinder 18 and
the outer boom 17 has been slightly altered as compared
to the prior art crane illustrated in Figs 1-4 and as com-
pared to the crane 10 according to the first embodiment
illustrated in Figs 5-11. Except for the connection of the
inner end of the outer boom cylinder 18 to the first link
24 and the altered position of said joint 21, the crane 10
according to the second embodiment of the invention il-
lustrated in Figs 12-14 has exactly the same design as
the prior art crane illustrated in Figs 1-4. Thus, in the
embodimentillustrated in Figs 12-14, the outer boom cyl-
inder 18 has the same length of stroke as the outer boom
cylinder 5 included in the prior art crane shown in Figs
1-4, and the inner end of the outer boom cylinder 18 has
the same position in relation to the column 13 and the
inner boom 15 in the parking position of the crane 10 as
the inner end of the outer boom cylinder 5 included in the
prior art crane shown in Figs 1-4. In the embodiment il-
lustrated in Figs 12-14, the above-mentioned movement
of the inner end of the outer boom cylinder 18 in relation
to the second axis of rotation A2 and in relation to the
inner boom 15 has been utilized in order to reduce the
angle between the inner and outer booms 15, 17 in the
parking position of the crane 10 and thereby reduce the
width required for the outer boom 17 in the parking po-
sition, as appears from a comparison of Figs 1 and 12.
This reduced space requirement for the outer boom 17
in the parking position makes it possible to increase the
length of the outer boom 17 without exceeding the max-
imum allowed width of the crane 10 in the parking posi-
tion, which in its turn implies that the length of the outer
boom 17 inits fully extended state, and thereby the range
of the crane, can be increased by increasing the length
of the base section 17a and the telescopic crane boom
sections 17b and/or by increasing the number of tele-
scopic crane boom sections 17b.

[0029] It will be apparent to a person skilled in the art
that the movement of the inner end of the outer boom
cylinder 18 in relation to the second axis of rotation A2
and in relation to the inner boom 15 achieved by means
of the first link 24 also can be utilized in order to alter the
characteristics of the crane in other desired and favour-
able manners.

[0030] The invention is of course not in any way re-
stricted to the embodiments described above. On the
contrary, many possibilities to modifications thereof will
be apparent to a person with ordinary skill in the art with-
out departing from the invention such as defined in the
appended claims.

10

15

20

25

30

35

40

45

50

55

Claims

10

1. A hydraulic crane comprising:

- a crane base (12);

- a column (13), which is rotatably mounted to
the crane base (12) so as to be rotatable in re-
lation to the crane base about an essentially ver-
tical first axis of rotation (A1);

- a liftable and lowerable first crane boom (15),
which is articulately connected to the column
(13) so as to be pivotable in relation to the col-
umn about an essentially horizontal second axis
of rotation (A2);

- a first hydraulic cylinder (16) for lifting and low-
ering the first crane boom (15) in relation to the
column (13), the first hydraulic cylinder (16) hav-
ing a lower end and an opposite upper end,
wherein the first hydraulic cylinder (16) at its low-
er end is articulately connected to the column
(13);

- a liftable and lowerable second crane boom
(17), which is articulately connected to the first
crane boom (15) so as to be pivotable in relation
to the first crane boom about an essentially hor-
izontal third axis of rotation (A3);

- a second hydraulic cylinder (18) for lifting and
lowering the second crane boom (17) in relation
tothefirstcraneboom (15), the second hydraulic
cylinder (18) having an inner end facing the col-
umn (13) and an opposite outer end facing the
second crane boom (17);

- a first link (24), through which the upper end
of the first hydraulic cylinder (16) is connected
to the first crane boom (15), wherein the first link
(24) is articulately connected to the upper end
of the first hydraulic cylinder (16) by a first joint
(J1) and articulately connected to the first crane
boom (15) by a second joint (J2); and

- a second link (25), which forms a connection
between the upper end of the first hydraulic cyl-
inder (16) and the column (13) or between the
first link (24) and the column (13),

characterized in that the inner end of the second
hydraulic cylinder (18) is connected to the first crane
boom (15) through the first link (24), wherein the first
link (24) is articulately connected to the inner end of
the second hydraulic cylinder (18) by a third joint
(J3), and wherein the first link (24) is configured to
mechanically guide the third joint (J3) in an arcuate
path (26) about the second joint (J2) when the first
crane boom (15) is pivoted in relation to the column
(13) about said second axis of rotation (A2) under
the effect of the first hydraulic cylinder (16).

2. A hydraulic crane according to claim 1 character-
ized in that the second link (25) at a first end is ar-
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ticulately connected to the upper end of the first hy-
draulic cylinder (16) by the first joint (J1) and at an
opposite second end is articulately connected to the
column (13) by another joint (J5).

A hydraulic crane according to claim 1 character-
ized in that the second link (25) at a first end is ar-
Mately connected to the first link (24) by a fourth
joint (J4) located between the first and second joints
(J1,J2) and atan opposite second end is articulately
connected to the column (13) by another joint (J5).

A hydraulic crane according to any of claims 1-3
characterized in that the hydraulic crane (10) is a
foldable knuckle boom crane which is moveable be-
tween a compact parking position and an erected
working position, wherein the first crane boom (15)
is configured to be pivoted upwards in relation to the
column (13) about said second axis of rotation (A2),
whereupon the second crane boom (17) is config-
ured to be pivoted upwards in relation to the first
crane boom (15) about said third axis of rotation (A3),
when the hydraulic crane (10) is moved from the
parking position to the working position.

A hydraulic crane according to any of claims 1-4
characterized in that the second link (25) compris-
es two link elements which are arranged in parallel
with each other on opposite sides of the column (13).

A hydraulic crane according to any of claims 1-5
characterized in that the second hydraulic cylinder
(18) at its outer end is articulately connected to the
second crane boom (17) through a joint (21).

A hydraulic crane according to any of claims 1-5
characterized in that the second hydraulic cylinder
(18) at its outer end is articulately connected to the
second crane boom (17) through a link system (22).

A hydraulic crane according to any of claims 1-7,
characterized in that the second crane boom (17)
is telescopically extensible so as to enable an ad-
justment of the extension length thereof.

A hydraulic crane according to any of claims 1-8,
characterized in that the hydraulic crane (10) is a
lorry crane or forestry crane.

Patentanspriiche

1.

Hydraulikkran, umfassend:

- eine Kranbasis (12);

- eine Saule (13), die drehbar an der Kranbasis
(12) montiert ist, so dass sie in Bezug auf die
Kranbasis um eine im Wesentlichen vertikale
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erste Drehachse (A1) drehbar ist;

- einen anhebbaren und absenkbaren ersten
Kranausleger (15), der gelenkig mit der Saule
(13) verbunden ist, so dass er in Bezug auf die
Saule um eine im Wesentlichen horizontale
zweite Drehachse (A2) schwenkbar ist;

- einen ersten Hydraulikzylinder (16) zum Anhe-
ben und Absenken des ersten Kranauslegers
(15) in Bezug auf die Saule (13), wobei der erste
Hydraulikzylinder (16) ein unteres Ende sowie
ein gegeniiberliegendes oberes Ende aufweist,
wobei der erste Hydraulikzylinder (16) an sei-
nem unteren Ende gelenkig mit der Saule (13)
verbunden ist;

- einen anhebbaren und absenkbaren zweiten
Kranausleger (17), der gelenkig mit dem ersten
Kranausleger (15) verbunden ist, so dass er in
Bezug auf den ersten Kranausleger um eine im
Wesentlichen horizontale dritte Drehachse (A3)
schwenkbar ist;

- einen zweiten Hydraulikzylinder (18) zum An-
heben und Absenken des zweiten Kranausle-
gers (17) in Bezug auf den ersten Kranausleger
(15), wobei der zweite Hydraulikzylinder (18) ein
zu der Saule (13) weisendes Innenende und ein
gegenuberliegendes, zu dem zweiten Kranaus-
leger (17) weisendes Aulienende aufweist;

- ein erste Verbindungsglied (24), durch das das
obere Ende des ersten Hydraulikzylinders (16)
mitdem ersten Kranausleger (15) verbundeniist,
wobei das erste Verbindungsglied (24) gelenkig
mit dem oberen Ende des ersten Hydraulikzy-
linders (16) durch ein erstes Gelenk (J1) gelen-
kig verbunden ist und mit dem ersten Kranaus-
leger (15) durch ein zweites Gelenk (J2) gelen-
kig verbunden ist; und

- ein zweite Verbindungsglied (25), das eine Ver-
bindung zwischen dem oberen Ende des ersten
Hydraulikzylinders (16) und der Saule (13) oder
zwischen dem ersten Verbindungsglied (24)
und der Saule (13) bildet,

dadurch gekennzeichnet, dass das Innenende
des zweiten Hydraulikzylinders (18) mit dem ersten
Kranausleger (15) durch das erste Verbindungsglied
(24) verbunden ist, wobei das erste Verbindungs-
glied (24) gelenkig mit dem Innenende des zweiten
Hydraulikzylinders (18) durch ein drittes Gelenk (J3)
verbunden ist, und wobei das erste Verbindungs-
glied (24) derart konfiguriert ist, das dritte Gelenk
(J3) in einem bogenférmigen Pfad (26) um das zwei-
te Gelenk (J2) mechanisch zu fihren, wenn der erste
Kranausleger (15) in Bezug auf die Saule (13) um
die zweite Drehachse (A2) unter der Wirkung des
ersten Hydraulikzylinders (16) geschwenkt wird.

Hydraulikkran nach Anspruch 1,
dadurch gekennzeichnet, dass



13 EP 3 336 043 B1 14

das zweite Verbindungsglied (25) an einem ersten
Ende gelenkig mit dem oberen Ende des ersten Hy-
draulikzylinders (16) durch das erste Gelenk (J1)
verbunden ist und an einem gegeniiberliegenden
zweiten Ende gelenkig mit der Saule (13) durch ein
anderes Gelenk (J5) verbunden ist.

Hydraulikkran nach Anspruch 1,

dadurch gekennzeichnet, dass

das zweite Verbindungsglied (25) an einem ersten
Ende gelenkig mitdem ersten Verbindungsglied (24)
durch einviertes Gelenk (J4) verbunden ist, das zwi-
schen dem ersten und dem zweiten Gelenk (J1, J2)
angeordnet ist, und an einem gegeniiberliegenden
zweiten Ende gelenkig mit der Saule (13) durch ein
anderes Gelenk (J5) verbunden ist.

Hydraulikkran nach einem der Anspriiche 1 bis 3,
dadurch gekennzeichnet, dass

der Hydraulikkran (10) ein klappbarer Knickarmkran
ist, der zwischen einer kompakten Parkposition und
einer ausgestreckten Arbeitsposition bewegbar ist,
wobei der erste Kranausleger (15) zum Schwenken
aufwarts in Bezug auf die Saule (13) um die zweite
Drehachse (A2) konfiguriert ist, wahrend der zweite
Kranausleger (17) zum Schwenken aufwarts in Be-
zug auf den ersten Kranausleger (15) um die dritte
Drehachse (A3) konfiguriert ist, wenn der Hydraulik-
kran (10) von der Parkposition in die Arbeitsposition
bewegt wird.

Hydraulikkran nach einem der Anspriche 1 bis 4,
dadurch gekennzeichnet, dass

das zweite Verbindungsglied (25) zwei Verbin-
dungsgliedelemente aufweist, die parallel zueinan-
der auf gegenuberliegenden Seiten der Saule (13)
angeordnet sind.

Hydraulikkran nach einem der Anspriiche 1 bis 5,
dadurch gekennzeichnet, dass

der zweite Hydraulikzylinder (18) an seinem aulle-
ren Ende gelenkig mit dem zweiten Kranausleger
(17) durch ein Gelenk (21) verbunden ist.

Hydraulikkran nach einem der Anspriiche 1 bis 5,
dadurch gekennzeichnet, dass

der zweite Hydraulikzylinder (18) an seinem aulle-
ren Ende gelenkig mit dem zweiten Kranausleger
(17) durch ein Verbindungsgliedsystem (22) verbun-
den ist.

Hydraulikkran nach einem der Anspriiche 1 bis 7,
dadurch gekennzeichnet, dass

der zweite Kranausleger (17) teleskopisch ausfahr-
bar ist, um so eine Einstellung seiner Erstreckungs-
lange zu ermoglichen.

Hydraulikkran nach einem der Anspriiche 1 bis 8,
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dadurch gekennzeichnet, dass
der Hydraulikkran (10) ein Lastkran oder ein Forst-
kran ist.

Revendications

1.

Grue hydraulique comprenant :

- une base de grue (12) ;

- une colonne (13), qui est montée de maniere
rotative sur la base de grue (12) de maniére a
pouvoir tourner par rapport a la base de grue
autour d’'un premier axe de rotation (A1) essen-
tiellement vertical ;

- une premiere fleche de grue (15) pouvant étre
levée et abaissée, qui s’articule sur la colonne
(13) de maniére a pouvoir pivoter par rapport a
la colonne autour d’'un deuxiéme axe de rotation
(A2) essentiellement horizontal ;

- un premier cylindre hydraulique (16) pour lever
et abaisser la premiére fleche de grue (15) par
rapport a la colonne (13), le premier cylindre hy-
draulique (16) ayant une extrémité inférieure et
une extrémité supérieure opposée, dans laquel-
le le premier cylindre hydraulique (16) au niveau
de son extrémité inférieure s’articule sur la co-
lonne (13) ;

- une deuxieme fleche de grue (17) pouvant étre
levée et abaissée, qui s’articule sur la premiére
fleche de grue (15) de maniére a pouvoir pivoter
par rapport a la premiére fleche de grue autour
d’'un troisieme axe de rotation (A3) essentielle-
ment horizontal ;

- un deuxieéme cylindre hydraulique (18) pour
lever etabaisserla deuxieme fleche de grue (17)
par rapport a la premiere fleche de grue (15), le
deuxieme cylindre hydraulique (18) ayant une
extrémité intérieure faisant face a la colonne
(13) etune extrémité extérieure opposée faisant
face a la deuxieme fléche de grue (17) ;

- un premier maillon (24), par l'intermédiaire du-
quel I'extrémité supérieure du premier cylindre
hydraulique (16) est reliée a la premiére fleche
de grue (15), dans laquelle le premier maillon
(24) s’articule sur I'extrémité supérieure du pre-
mier cylindre hydraulique (16) par un premier
raccord (J1) et s’articule sur la premiére fleche
de grue (15) par un deuxieéme raccord (J2) ; et
- un deuxieme maillon (25), quiforme une liaison
entre I'extrémité supérieure du premier cylindre
hydraulique (16) et la colonne (13) ou entre le
premier maillon (24) et la colonne (13),

caractérisée en ce que l'extrémité intérieure du
deuxieme cylindre hydraulique (18) est reliée a la
premiere fleche de grue (15) par l'intermédiaire du
premier maillon (24), danslaquelle le premier maillon
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(24) s’articule sur I'extrémité intérieure du deuxiéme
cylindre hydraulique (18) par un troisieme raccord
(J3), etdans laquelle le premier maillon (24) est con-
figuré pour guider mécaniquement le troisieme rac-
cord (J3) dans un chemin arqué (26) autour du
deuxieéme raccord (J2) quand la premiére fleche de
grue (15) est pivotée par rapport a la colonne (13)
autour dudit deuxiéme axe de rotation (A2) sous I'ef-
fet du premier cylindre hydraulique (16).

Grue hydraulique selon la revendication 1 caracté-
risée en ce que le deuxiéme maillon (25) au niveau
d’'une premiére extrémité s’articule sur I'extrémité
supérieure du premier cylindre hydraulique (16) par
le premier raccord (J1) et au niveau d’une seconde
extrémité opposée s’articule sur la colonne (13) par
un autre raccord (J5).

Grue hydraulique selon la revendication 1 caracté-
risée en ce que le deuxiéme maillon (25) au niveau
d’'une premiére extrémité s’articule sur le premier
maillon (24) par un quatri€me raccord (J4) situé entre
les premier et deuxiéme raccords (J1, J2) et au ni-
veau d’'une deuxiéme extrémité opposée s’articule
sur la colonne (13) par un autre raccord (J5).

Grue hydraulique selon 'une quelconque des reven-
dications 1-3 caractérisée en ce que la grue hy-
draulique (10) est une grue a fleche articulée qui
peut étre déplacée entre une position de stationne-
ment compacte et une position de travail dressée,
dans laquelle la premiere fleche de grue (15) est
configurée pour étre pivotée vers le haut par rapport
a la colonne (13) autour dudit deuxieme axe de ro-
tation (A2), sur quoi la deuxieme fleche de grue (17)
est configurée pour étre pivotée vers le haut par rap-
port a la premiere fleche de grue (15) autour dudit
troisieme axe de rotation (A3), quand la grue hydrau-
lique (10) est déplacée de la position de stationne-
ment a la position de travail.

Grue hydraulique selon 'une quelconque des reven-
dications 1-4 caractérisée en ce que le deuxieéme
maillon (25) comprend deux éléments de maillon qui
sont agenceés parallelement I'un a I'autre sur des c6-
tés opposés de la colonne (13).

Grue hydraulique selon 'une quelconque des reven-
dications 1-5 caractérisée en ce que le deuxieéme
cylindre hydraulique (18) au niveau de son extrémité
extérieure s’articule sur la deuxiéme fleche de grue
(17) par I'intermédiaire d’'un raccord (21).

Grue hydraulique selon 'une quelconque des reven-
dications 1-5 caractérisée en ce que le deuxieéme
cylindre hydraulique (18) au niveau de son extrémité
extérieure s’articule sur la deuxiéme fleche de grue
(17) par l'intermédiaire d’'un systéeme de maillons
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(22).

Grue hydraulique selon 'une quelconque des reven-
dications 1-7 caractérisée en ce que la deuxiéme
fleche de grue (17) est extensible de maniére téles-
copique de maniére a permettre un ajustement de
la longueur d’extension de celle-ci.

Grue hydraulique selon 'une quelconque des reven-
dications 1-8, caractérisée en ce que la grue hy-
draulique (10) est une grue de camion ou une grue
forestiere.
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