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(57)  Aload handling tool which is to be attached to
a crane boom and comprises first and second bucket
jaws (10, 30) pivotally connected to a carrier head (2) via
a respective pivot arm (11, 31), and an actuating device
(4) for pivoting the pivot arms and the bucket jaws in
relation to the carrier head. Each bucket jaw (10, 30) is
articulately connected to the associated pivot arm (11,
31) and pivotable in relation to the pivot arm between a
fold-down working position and a fold-up storing position,
wherein the bucket jaws are configured to be located
between the pivot arms and to rest against each other in
the fold-up storing position. Each bucket jaw can be
locked to the associated pivotarmin the fold-down work-
ing position by a locking device (14, 34). The invention
also relates to a hydraulic crane provided with such a
load handling tool.
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Description
FIELD OF THE INVENTION AND PRIOR ART

[0001] The presentinventionrelates to aload handling
tool according to the preamble of claim 1. The invention
also relates to a hydraulic crane comprising such a load
handling tool.

[0002] An ordinary lorry crane may be provided with a
load handling tool mounted to an outer end of a crane
boom in the form of a so-called outer boom, which is
telescopically extensible and articulately connected to
another crane boom in the form of a so-called inner boom,
wherein the inner boom in its turn is articulately connect-
ed to a rotatable column of the crane.

[0003] A load handling tool according to the preamble
of claim 1 is previously known from EP 2 778 109 A1.
This previously known load handling tool has the form of
a clam shell bucket with open shells and is intended to
be mounted to a crane boom, wherein one of the bucket
jaws of the clam shell bucket is provided with a recess
for receiving a part of the crane boom in order to allow
the crane boom and the clam shell bucket to assume a
compact parking position. The clam shell bucket dis-
closed in EP 2 778 109 A1 is particularly suitable for use
with a so-called Z-type crane, which is a hydraulic lorry
crane of the type illustrated in EP 1 475 345 A1 and US
4 183 712 A where inner and outer booms of the crane
are foldable into a compact Z-shaped parking position
when the crane is to be transported or stored. When the
outer boom of a Z-type crane is moved between the work-
ing position and the parking position, the tip of the outer
boom will never pass at the side of the column of the
crane, which implies that a clam shell bucket mounted
to the outer end of the outer boom will never interfere
with the column when the outer boom is moved between
the working position and the parking position.

[0004] There also exists another conventional type of
hydraulic lorry crane, in the following denominated fold-
able knuckle boom crane, where the outer boom, when
moved into a parking position, is folded in the opposite
direction in relation to the inner boom as compared to
the outer boom of a Z-type crane. Such a foldable knuckle
boom crane is for instance illustrated in EP 0 360 071 A1
and EP 1 580 159 A1. When the outer boom of a foldable
knuckle boom crane of this type is moved between the
working position and the parking position, the tip of the
outer boom will pass at the side of the column of the
crane, which implies that a clam shell bucket mounted
to the outer end of the outer boom will interfere with the
columnwhen the outer boom is moved between the work-
ing position and the parking position. Therefore, the clam
shell bucket has to be removed from the crane before
the outer boom is moved from the working position to the
parking position. The removal of the clam shell bucket
from the outer boom constitutes an undesired time-con-
suming task for the crane operator and also implies that
space on the lorry has to be occupied for storage of the
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removed clam shell bucket.
SUMMARY OF THE INVENTION

[0005] The object of the presentinvention is to provide
a solution to the above-mentioned problem.

[0006] According to the invention, this object is
achieved by means of a load handling tool having the
features defined in claim 1.

[0007] The load handling tool of the present invention
comprises:

- a carrier head configured for connection to a crane
boom;

- first and second bucket jaws located opposite each
other, the first bucket jaw being pivotally connected
tothe carrier head via a first pivot arm and the second
bucket jaw being pivotally connected to the carrier
head via a second pivot arm so as to allow the bucket
jaws to be pivoted towards each other in order to
grasp a load and away from each other in order to
release a grasped load, each pivot arm having a first
end facing the carrier head and an opposite second
end, wherein each pivotarm at its first end is pivotally
connected to the carrier head; and

- an actuating device for pivoting the pivot arms and
thereby the bucketjaws inrelation to the carrierhead.

[0008] Each pivot arm is at its second end articulately
connected to the associated bucket jaw so as to allow
the bucket jaw to be pivoted in relation to the pivot arm
between a fold-down working position and a fold-up stor-
ing position, wherein the bucket jaws are configured to
be located between the pivot arms and to rest against
each other in the fold-up storing position. The load han-
dling tool comprises a first locking device for locking the
first bucketjaw to the first pivot armin the fold-down work-
ing position, and a second locking device for locking the
second bucket jaw to the second pivot arm in the fold-
down working position.

[0009] The load handling tool of the present invention
can be brought into a compact state by moving the bucket
jaws to the fold-up storing position and it may be kept in
this compact state under the effect of the actuating device
acting on the pivot arms. A collapsible load handling tool
of this type is suitable for use with a foldable knuckle
boom crane of the above-mentioned type, wherein the
load handling tool with the bucket jaws in the fold-up stor-
ing position may remain connected to the outer end of
the outer boom when the outer boom is moved between
the working position and the parking position, as ex-
plained in closer detail in the description following below.
[0010] Further features of the load handling tool ac-
cording to the present invention will appear from the de-
scription following below and the dependent claims.
[0011] The invention also relates to a hydraulic crane
having the features defined in claim 9.

[0012] Further advantageous features of the hydraulic
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crane according to the presentinvention will appear from
the description following below and the dependent

claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013]

With reference to the appended drawings, a

specific description of embodiments of the invention cited
as examples follows below. In the drawings:

Fig 1

Fig 2

Figs 3-5

Fig 6

Fig7

Fig 8

Fig 9

Fig 10

Fig 11

Fig 12

is a perspective view of a load han-
dling tool according to a first embodi-
mentofthe presentinvention, as seen
with bucket jaws of the load handling
tool locked in a fold-down working po-
sition,

is a lateral view of the load handling
tool of Fig 1 with the bucket jaws
locked in the fold-down working posi-
tion,

are partial views of the load handling
tool of Fig 1 with the bucket jaws
locked in the fold-down working posi-
tion,

is a perspective view of the load han-
dling tool of Fig 1, as seen with the
bucketjaws unlocked in the fold-down
working position,

is a partial view of the load handling
tool of Fig 1 with the bucket jaws un-
locked in the fold-down working posi-
tion,

is a perspective view of the load han-
dling tool of Fig 1, as seen with the
bucket jaws in a fold-up storing posi-
tion,

is a lateral view of the load handling
tool of Fig 1 with the bucket jaws in
the fold-up storing position,

is a partial view of the load handling
tool of Fig 1 with the bucket jaws in
the fold-up storing position,

is a frontal view of a hydraulic crane
provided with a load handling tool of
the type illustrated in Figs 1-10,

is a frontal view of the hydraulic crane
of Fig 11, as seen in a compact park-
ing position,
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Fig 13 is a planar view from above of the hy-
draulic crane of Fig 11 in the parking
position,

Fig 14 is a lateral view of the hydraulic crane
of Fig 11 in the parking position,

Fig 15 is a partial view of the hydraulic crane

of Fig 11 in the parking position,
Figs 16 and 17  are perspective views of a holding-
and locking mechanism included in
the hydraulic crane of Fig 11,
Figs 18a-18h are frontal views of the hydraulic
crane of Fig 11, as seen at different
stages during the movement of the
crane from the parking position to an
erected working position,
Fig 19 is a partial view of the hydraulic crane
in the position illustrated in Fig 18c,
Figs 20-22 are partial views of the hydraulic crane
in the position illustrated in Fig 18d,
Figs 23 and 24  are partial views of the hydraulic crane
in the position illustrated in Fig 18e,
and
Fig 25 is a perspective view of a load han-
dling tool according to a second em-
bodiment of the invention, as seen
with the bucket jaws in a fold-up stor-
ing position.

DETAILED DESCRIPTION OF EMBODIMENTS OF
THE INVENTION

[0014] A load handling tool 1 according to an embod-
iment of the present invention is illustrated in Fig 1-10.
The load handling tool 1 is to be attached to a crane
boom, as illustrated in Fig 11. In the illustrated example,
the load handling tool 1 is designed as a clamshell bucket
with open shells.

[0015] The load handling tool 1 comprises a carrier
head 2 and a rotator 3 mounted to the carrier head,
wherein the carrier head 2 is configured to be connected
to a crane boom via the rotator 3. The load handling tool
1 may be rotated in relation to the crane boom by means
oftherotator 3. The load handling tool 1 further comprises
first and second bucket jaws 10, 30 which are carried by
the carrier head 2 and located opposite each other. The
first bucket jaw 10 is pivotally connected to the carrier
head 2 via a first pivot arm 11 and the second bucket jaw
30 is pivotally connected to the carrier head 2 via a sec-
ond pivot arm 31, so as to allow the bucket jaws 10, 30
to be pivoted towards each other in order to grasp a load
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and away from each other in order to release a grasped
load. Each bucket jaw 10, 30 has a leading edge 12, 32,
wherein the leading edge 12 of the first bucket jaw 10
faces the leading edge 32 of the second bucket jaw 30.
[0016] Each pivot arm 11, 31 has a first end 11 a, 31
a facing the carrier head 2 and an opposite second end
11b, 31 bfacing the associated bucketjaw 10, 30, where-
in each pivot arm 11, 31 at its first end 11 a, 31 a is
pivotally connected to the carrier head 2. The first pivot
arm 11 is pivotable in relation to the carrier head 2 about
a first pivot axis A1 (see Fig 2) and the second pivot arm
31 is pivotable in relation to the carrier head 2 about a
second pivot axis A2, wherein the second pivot axis A2
is located at a distance from and extends in parallel with
the first pivot axis A1.

[0017] Each pivot arm 11, 31 is at its second end 11
b, 31 b articulately connected to the associated bucket
jaw 10, 30 so as to allow the bucket jaw to be pivoted in
relationto the pivotarm 11, 31 between a fold-down work-
ing position (see Figs 1-7) and a fold-up storing position
(see Figs 8-10). The bucket jaws 10, 30 are configured
to be located between the pivot arms 11, 31 and to rest
against each other in the fold-up storing position, as il-
lustrated in Figs 8 and 9.

[0018] The first bucket jaw 10 is pivotable in relation
to the first pivot arm 11 about a third pivot axis A3 (see
Fig 2), which extends in parallel with the above-men-
tioned first pivot axis A1, wherein the distance between
the first and third pivot axes A1, A3 is larger than the
distance between the third pivot axis A3 and the leading
edge 12 of the first bucket jaw 10, to thereby allow the
first bucket jaw 10 to be received between the first and
second pivot arms 11, 31 when it is in the fold-up storing
position.

[0019] Thesecondbucketjaw 30is pivotablein relation
to the second pivot arm 31 about a fourth pivot axis A4
(see Fig 2), which extends in parallel with the above-
mentioned second pivot axis A2, wherein the distance
between the second and fourth pivot axes A2, Ad is larger
than the distance between the fourth pivot axis A4 and
the leading edge 32 of the second bucketjaw 30, to there-
by allow the second bucketjaw 30 to be received between
the first and second pivot arms 11, 31 when it is in the
fold-up storing position.

[0020] In the illustrated embodiment, each bucket jaw
10, 30 has a closed bottom surface 13, 33. However, one
ormore openings could be provided in the bottom surface
13, 33 of one or both bucket jaws.

[0021] The load handling tool 1 comprises a first lock-
ing device 14 for locking the first bucket jaw 10 to the first
pivot arm 11 in the fold-down working position, and a
second locking device 34 for locking the second bucket
jaw 30 to the second pivot arm 31 in the fold-down work-
ing position.

[0022] Furthermore, theload handlingtool 1 comprises
an actuating device 4 for pivoting the pivot arms 11, 31
and thereby the bucket jaws 10, 30 in relation to the car-
rier head 2. In the embodiment illustrated in Figs 1-10,
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the actuating device 4 is a hydraulic motor accommodat-
ed in the carrier head 2, for instance a hydraulic motor
ofthe type describedin closer detailin DE 202004013158
U1orEP 1541771B1. The actuating device 4 comprises
two rotatably driven pivot shafts which are rotatably
mounted to the carrier head 2, each pivot shaft having
two opposite shaft ends which project from the carrier
head 2 on opposite sides thereof. The first pivot arm 11
is non-rotatably fixed to the opposite shaft ends 5 of a
first one of the pivot shafts and the second pivot arm 31
is non-rotatably fixed to the opposite shaft ends 6 of the
other pivot shaft. As an alternative, the actuating device
may comprise one or two hydraulic cylinders for pivoting
the pivot arms 11, 31 and thereby the bucket jaws 10, 30
in relation to the carrier head 2. Any other suitable type
of actuating device may also be used for pivoting the
pivot arms 11, 31 in relation to the carrier head 2.
[0023] A load handling tool 1 according to an alterna-
tive embodimentisillustrated in Fig 25. This load handling
tool 1 comprises an actuating device 4’ in the form of a
hydraulic cylinder which is vertically arranged in the car-
rier head 2 and configured to act on the first and second
pivot arms 11, 31 via a link mechanism 6 in order to pivot
the pivot arms 11, 31 in relation to the carrier head 2. As
to the rest, the load handling tool 1 illustrated in Fig 25
corresponds to the load handling tool illustrated in Figs
1-10.

[0024] The above-mentioned first locking device 14
comprises atleast one locking member 15 whichis move-
able between an unlocking position (see Figs 6-8), in
which the first bucket jaw 10 is free to pivot in relation to
the first pivot arm 11 between the fold-down working po-
sition and the fold-up storing position, and a locking po-
sition (see Figs 1, 3 and 4), in which the locking member
15 prevents the firstbucketjaw 10 from pivoting in relation
to the first pivot arm 11 from the fold-down working po-
sition towards the fold-up storing position. In the illustrat-
ed embodiment, the first locking device 14 comprises two
such locking members 15, which are slidably mounted
to a cross-bar 16 on the first pivot arm 11 so as to be
slidable along this cross-bar 16 between the locking po-
sition and the unlocking position. In the illustrated exam-
ple, each locking member 15 comprises a shoulder 17a
(see Fig 7) which is configured to be in contact with a
corresponding shoulder 17b (see Fig 8) on the first bucket
jaw 10 when the locking member 15 is in the locking
position, as illustrated in Fig 4, and thereby prevent the
first bucket jaw 10 from pivoting in relation to the first
pivot arm 11 towards the fold-up storing position. When
the locking member 15 is in the unlocking position, the
shoulder 17a on the locking member is no longer in con-
tactwith the corresponding shoulder 17b on the firstbuck-
etjaw 10, as illustratedin Figs 7 and 8, and the first bucket
jaw is thereby allowed to pivot in relation to the first pivot
arm 11 between the fold-down working position and the
fold-up storing position.

[0025] The above-mentioned second locking device
34 comprises at least one locking member 35 which is
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moveable between an unlocking position (see Figs 6 and
10), in which the second bucket jaw 30 is free to pivot in
relation to the second pivot arm 31 between the fold-
down working position and the fold-up storing position,
and a locking position (see Fig 1), in which the locking
member 35 prevents the second bucket jaw 30 from piv-
oting in relation to the second pivot arm 31 from the fold-
down working position towards the fold-up storing posi-
tion. In the illustrated embodiment, the second locking
device 34 comprises two such locking members 35,
which are slidably mounted to a cross-bar 36 on the sec-
ond pivot arm 31 so as to be slidable along this cross-
bar 36 between the locking position and the unlocking
position. The locking members 35 of the second locking
device 34 have the same configuration and are operated
in the same manner as the locking members 15 of the
first locking device 14.

[0026] In the illustrated embodiment, each locking de-
vice 14, 34 comprises a handle 18, 38, by means of which
the locking members 15, 35 of the locking device are
moveable between the locking position and the unlocking
position. The handle 18, 38 is connected to the associ-
ated locking members 15, 35 via alink mechanism 19, 39.
[0027] Thefirstand second locking devices 14, 34 may
of course also be configured and operated in any other
suitable manner. Each locking device 14, 34 may for in-
stance comprise a hydraulically or electrically operated
actuating unit for moving the locking members 15, 35
between the locking position and the unlocking position.
[0028] Each bucketjaw 10, 30 is provided with at least
one stop member 20, 40 (see Figs 1, 5, 8 and 10) which
is configured to come into contact with a corresponding
stop member 21, 41 on the associated pivot arm 11, 31
and thereby stop the pivotal movement of the bucket jaw
10, 30 in relation to the pivot arm 21, 31 when the bucket
jaw 10, 30 has been pivoted in relation to the pivot arm
11, 31 from the fold-up storing position to the fold-down
working position. In the illustrated embodiment, each
bucket jaw 10, 30 is provided with several such stop
members 20, 40 distributed along the bucket jaw.
[0029] When the bucket jaws 10, 30 are to be moved
from the fold-down working position to the fold-up storing
position, the locking members 15, 35 are first moved from
the locking position to the unlocking position. With the
leading edges 12, 32 of the first and second bucket jaws
10, 30 in contact with each other, the load handling tool
1 is thereafter lowered downwards against an upwardly
protruding object so that the object will push the leading
edges 12, 32 of the bucket jaws 10, 30 upwards in a
pivoting movement in relation to the pivot arms 11, 31
about the third and fourth pivot axes A3, A4 until the lead-
ing edges 12, 32 assume a position above a horizontal
plane across the third and fourth pivot axes A3, A4 and
consequently point upwards. The final movement of the
bucket jaws 10, 30 to the fold-up storing position is ef-
fected by means of the above-mentioned actuating de-
vice 4, which pivots the pivot arms 11, 31 towards each
other and thereby pushes the bucket jaws 10, 30 towards
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each other so that the bucket jaws are forced to pivot
further upwards in relation to the pivot arms 11, 31 in
order to finally assume the fold-up storing position illus-
trated in Figs 8 and 9. The bucket jaws 10, 30 are there-
after maintained in the fold-up storing position under the
effect of the actuating device 4, which keeps the bucket
jaws clamped between the pivot arms 11, 31 in the fold-
up storing position. The load handling tool 1 could also
be provided with a suitable locking device for keeping
the bucket jaws 10, 30 locked in the fold-up storing po-
sition. When the load handling tool 1 later on is to be
used, the pivot arms 11, 31 are pivoted away from each
other by means of the actuating device 4 so that the buck-
et jaws 10, 30 are allowed to pivot downwards in relation
to the pivot arms 11, 31 under the effect of gravity, as
illustrated in Figs 18g and 18h.

[0030] According to an alternative embodiment (not
shown), the load handling tool 1 is provided with hydrau-
lically or electrically operated actuating units for pivoting
the bucket jaws 10, 30 in relation to the pivot arms 11,
31 between the fold-down working position and the fold-
up storing position.

[0031] A hydraulic crane 60 provided with a load han-
dling tool 1 of the type described above is illustrated in
Figs 11-24. The illustrated crane 60 is mounted on a
frame 61, which for instance may be connected to the
chassis of a lorry. The frame 61 is provided with adjust-
able support legs 62 for supporting the crane 60. The
crane 60 comprises:

- acrane base 63, which is fixed to the frame 61;

- acolumn 64, which is rotatably mounted to the crane
base 63 so as to be rotatable in relation to the crane
base about an essentially vertical axis of rotation A5
by means of an actuating device (not shown);

- a liftable and lowerable first crane boom 65, in the
following denominated inner boom, which is articu-
lately connected to the column 64 in such a manner
that it is pivotable in relation to the column about an
essentially horizontal axis of rotation A6;

- a first hydraulic cylinder 66 for lifting and lowering
the inner boom 65 in relation to the column 64;

- a liftable and lowerable second crane boom 67, in
the following denominated outer boom, which is ar-
ticulately connected to the inner boom 65 in such a
manner that it is pivotable in relation to the inner
boom about an essentially horizontal axis of rotation
A7; and

- asecond hydraulic cylinder 68 for lifting and lowering
of the outer boom 67 in relation to the inner boom 65.

[0032] The outer boom 67 is telescopically extensible
to enable an adjustment of the extension length thereof.
The outer boom 67 comprises a base section 67a,
through which the outer boom 67 is articulately connect-
ed to the inner boom 65, and several telescopic crane
boom sections 67b which are carried by the base section
67a and displaceable in the longitudinal direction of the
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base section by means of hydraulic cylinders 69 for ad-
justment of the extension length of the outer boom 67.
[0033] The illustrated crane 60 is a foldable knuckle
boom crane, wherein the inner and outer booms 65, 67
of the crane are foldable into a compact parking position
when the crane is to be transported or stored, as illus-
trated in Figs 12-14. When the inner and outer booms
65, 67 are to be folded into the parking position from the
erected working position illustrated in Fig 11, the tele-
scopic crane boom sections 67b of the outer boom 67
are first retracted into the base section 67a of the outer
boom, whereupon the outer boom 67 is folded down-
wards towards the inner boom 65 so as to assume a
position essentially in parallel with the inner boom, as
illustrated in Fig 18b. Thereafter, the inner boom 65 is
folded downwards together with the outer boom 67 to-
wards the frame 61 from the intermediate position illus-
trated in Fig 18b to the final parking position illustrated
in Fig 12. The inner and outer booms 65, 67 are moved
in the opposite manner when they are to be moved from
the parking position to the erected working position.
[0034] The load handling tool 1 is mounted to the outer
end of the outer boom 67. In order to prevent the load
handling tool 1 from bumping into the column 64 when
the inner and outer booms 65, 67 are moved from the
erected working position to the parking position or from
the parking position to the erected working position, the
bucket jaws 10, 30 of the load handling tool 1 has to be
in the fold-up storing position and arranged in a suitable
fixed position in relation to the outer boom 67. To make
this possible, the crane 60 comprises a holding- and lock-
ing mechanism 70 (see Figs 15-17) for locking the load
handling tool 1 to the second crane boom 67 with the first
and second bucket jaws 10, 30 in the fold-up storing po-
sition and with the load handling tool 1 in a given fixed
position in relation to and at the side of the outer boom 67.
[0035] In the illustrated embodiment, the holding- and
locking mechanism 70 comprises:

- a first coupling member 72a (see Figs 16, 17 and
24), which is fixed to the outer boom and 67 config-
ured for engagement with a corresponding second
coupling member 22 (see Figs 11 and 24) on the first
bucket jaw 10;

- a third coupling member 72b (see Figs 16, 17 and
24), which is fixed to the outer boom 67 and config-
ured for engagement with a corresponding fourth
coupling member 42 (see Figs 11 and 24) on the
second bucket jaw 30; and

- alocking member 73 (see Figs 15-17 and 19), which
is moveable between a locking position (see Fig 15),
in which the locking member 73 prevents the first
and third coupling members 72a, 72b from being dis-
engaged from the corresponding coupling members
22, 42 on the bucket jaws 10, 30, and an unlocking
position (see Fig 19), in which the locking member
73 allows the first coupling member 72a to be dis-
engaged from the second coupling member 22 and
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the third coupling member 72b to be disengaged
from the fourth coupling member 42.

[0036] Intheillustrated example, the firstand third cou-
pling members 72a, 72b have the form of hooks, whereas
the second coupling member 22 has the form of a recess
in the first bucket jaw 10 and the fourth coupling member
42 has the form of a recess in the second bucket jaw 30.
In this case, the first coupling member 72a is insertable
into the second coupling member 22 and the third cou-
pling member 72b is insertable into the fourth coupling
member 42.

[0037] The holding- and locking mechanism 70 further
comprises a base structure 74, which is fixed to the base
section 67a of the outer boom 67, wherein the first and
third coupling members 72a, 72b are fixed to and pro-
trude from the base structure 74. In the illustrated em-
bodiment, the locking member 73 of the holding- and
locking mechanism 70 has the form of a lever and is
pivotally mounted to the base structure 74 through a joint
75 so as to be pivotable in relation to the base structure
74 about this joint 75 between its locking position and its
unlocking position. The locking member 73 is provided
with a protruding locking element 76 (see Figs 16 and
19), which is configured to be engaged with the second
or fourth coupling member 22, 42 when the locking mem-
ber 73 is inits locking position. In the illustrated example,
the locking element 76 is located next to the third coupling
member 72b and configured to be received in the forth
coupling member 42 directly behind the third coupling
member 72b when the third coupling member 72b is in
engagement with the fourth coupling member 42 and the
locking member 73 is in its locking position, to thereby
prevent the fourth coupling member 42 from sliding in
relation to the third coupling member 72b to a position in
which the third coupling member 72b may be moved out
of the fourth coupling member 42. The locking element
76 is located on a first side of the above-mentioned joint
75, wherein the centre of gravity of the locking member
73 is located on the opposite side of this joint 75 in order
to allow the locking member 73 to be automatically moved
between its locking position and its unlocking position by
a rotating movement about the joint 75 under the effect
of gravity and in dependence on the orientation in space
of the locking member 73. Thus, the locking member 73
will act as a rocker arm and assume its locking position
or its unlocking position in dependence on the orientation
in space of the outer boom 67 and the base structure 74.
When the outer boom 67 and the base structure 74 have
such an orientation in space that the locking element 76
on the locking member 73 points upwards, the locking
member 73 will assume its locking position with the lock-
ing element 76 forced outwards away from the outer
boom 67, as illustrated in Fig 15. When the outer boom
67 and the base structure 74 have such an orientation in
space that the locking element 76 on the locking member
73 points downwards (see Fig 19), the locking member
73 will assume its unlocking position with the locking el-
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ement 76 forced inwards towards the outer boom 67, as
illustrated in Fig 19.

[0038] In the illustrated embodiment, a hook-shaped
guide member 77 (see Figs 14-17 and 21) is provided
on the base structure 74, wherein this guide member 77
is configured for contact with the load handling tool 1 in
order to make sure that the load handling tool 1 will be
correctly positioned in relation to the base structure 74
with the second and fourth coupling members 22, 42 on
the bucket jaws 10, 30 of the load handling tool 1 located
in front of the first and third coupling members 72a, 72b
on the base structure 74. The hook-shaped guide mem-
ber 77 is configured to engage with a part 11 a of the first
pivot arm 11, as illustrated in Figs 14 and 15.

[0039] When the crane 60 is in the parking position,
the holding- and locking mechanism 70 keeps the load
handling tool 1 fixed to the outer boom 67 in a position
above the outer boom and at the side of the column 64
and the inner boom 65, as illustrated in Figs 12-14,
wherein the hook-shaped guide member 77 is in engage-
ment with the first pivotarm 11, the first and third coupling
members 72a, 72b on the base structure 74 are in en-
gagement with the corresponding coupling members 22,
42 on the bucket jaws 10, 30 and the locking member 73
is in its locking position with the locking element 76 re-
ceived in the fourth coupling member 42. When the crane
60 is to be moved into the erected working position, the
inner boom 65 is first pivoted in relation to the column 64
and lifted upwards from the position illustrated in Fig 12
to the position illustrated in Fig 18a and further on to the
position illustrated in Fig 18b. When the outer boom 67
and the load handling tool 1 pivot together with the inner
boom 65 from the position illustrated in Fig 12 to the po-
sition illustrated in Fig 18b, the locking member 73 re-
mains in its locking position and thereby prevents the
load handling tool 1 from moving in relation to the outer
boom 67. In the next step, the outer boom is pivoted in
relation to the inner boom 65 and lifted upwards from the
position illustrated in Fig 18b to the position illustrated in
Fig 18c and further on to the position illustrated in Fig
18d, wherein the locking member 73 is automatically piv-
oted under the effect of gravity from its locking position
to its unlocking position, which implies that the locking
element 76 no longer prevents the second and fourth
coupling members 22, 42 on the bucket jaws 10, 30 from
being released from the corresponding first and third cou-
pling members 72a, 72b on the base structure 74. With
the outer boom 67 in the position illustrated in Fig 18d,
the second and fourth coupling members 22, 42 on the
bucket jaws 10, 30 are released from the corresponding
first and third coupling members 72a, 72b on the base
structure 74 by a short extension of the outer boom 67.
Thereafter, the load handling tool 1 may be released from
the hook-shaped guide member 77 on the base structure
74 by a rotation of the load handling tool 1 by means of
the rotator 3 from the position illustrated in Figs 18d and
20 to the position illustrated in Figs 18e and 23. The load
handling tool 1 is now hanging freely at the outer end of
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the outer boom 67, and the bucket jaws 10, 30 may be
allowed to pivot downwards under the effect of gravity
from the fold-up storing position to the fold-down working
position by pivoting the pivot arms 11, 31 outwards away
from each other, as illustrated in Figs 18g and 18h. Fi-
nally, the locking members 15, 35 of the first and second
locking devices 14, 34 and moved from the unlocking
position to the locking position in order to lock the bucket
jaws 10, 30 to the pivot arms 11, 31 in the fold-down
working position.

[0040] When the bucketjaws 10, 30 have been pivoted
from the fold-down working position to the fold-up storing
position, the load handling tool 1 may be fixed to the outer
boom 67 by means of the holding- and locking mecha-
nism 70 and the crane 60 moved to the parking position
by performing the steps illustrated in Figs 18a-18h in the
opposite order.

[0041] The holding- and locking mechanism 70 may of
course also have any other suitable configuration than
the one illustrated in the drawings.

[0042] 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 basic idea of the invention such
as defined in the appended claims.

Claims

1. Aload handling tool to be attached to a crane boom,
the load handling tool (1) comprising:

- a carrier head (2) configured for connection to
a crane boom;

- first and second bucket jaws (10, 30) located
opposite each other, the first bucket jaw (10) be-
ing pivotally connected to the carrier head (2)
via a first pivot arm (11) and the second bucket
jaw (30) being pivotally connected to the carrier
head (2) via a second pivot arm (31) so as to
allow the bucket jaws (10, 30) to be pivoted to-
wards each other in order to grasp a load and
away from each other in order to release a
grasped load, each pivot arm (11, 31) having a
first end (11a, 31a) facing the carrier head (2)
and an opposite secondend (11b, 31b), wherein
each pivot arm (11, 31) at its first end (11a, 31
a) is pivotally connected to the carrier head (2);
and

- an actuating device (4) for pivoting the pivot
arms (11, 31) and thereby the bucket jaws (10,
30) in relation to the carrier head (2),

characterized in:

- that each pivot arm (11, 31) at its second end
(11 b, 31 b) is articulately connected to the as-
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sociated bucket jaw (10, 30) so as to allow the
bucket jaw to be pivoted in relation to the pivot
arm (11, 31) between a fold-down working po-
sition and a fold-up storing position, wherein the
bucketjaws (10, 30) are configured to be located
between the pivot arms (11, 31) and to rest
against each otherin the fold-up storing position;
and

- that the load handling tool (1) comprises a first
locking device (14) for locking the first bucket
jaw (10) to the first pivot arm (11) in the fold-
down working position, and a second locking de-
vice (34) for locking the second bucket jaw (30)
to the second pivot arm (31) in the fold-down
working position.

2. A load handling tool according to claim 1, charac-
terized in:

- that the first pivot arm (11) is pivotable in re-
lation to the carrier head (2) about a first pivot
axis (A1);

- that the second pivot arm (31) is pivotable in
relation to the carrier head (2) about a second
pivot axis (A2), which extends in parallel with
the first pivot axis (A1);

- that the first bucket jaw (10) is pivotable in re-
lation to the first pivot arm (11) about a third pivot
axis (A3), which extends in parallel with the first
pivot axis (A1), wherein the distance between
the first and third pivot axes (A1, A3) is larger
than the distance between the third pivot axis
(A3) and the leading edge (12) of the first bucket
jaw (10);

- that the second bucket jaw (30) is pivotable in
relation to the second pivot arm (31) about a
fourth pivot axis (A4), which extends in parallel
with the second pivot axis (A2), wherein the dis-
tance between the second and fourth pivot axes
(A2, Ad) is larger than the distance between the
fourth pivot axis (A4) and the leading edge (32)
of the second bucket jaw (30).

3. A load handling tool according to claim 2, charac-
terized in that the first pivot axis (A1) is located at
a distance from the second pivot axis (A2).

4. Aload handling tool according to any of claims 1-3,
characterized in:

- that the first locking device (14) comprises at
least one locking member (15) which is move-
able between an unlocking position, in which the
first bucket jaw (10) is free to pivot in relation to
the first pivot arm (11) between the fold-down
working position and the fold-up storing position,
and alocking position, in which the locking mem-
ber (15) prevents the first bucket jaw (10) from
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14

pivoting in relation to the first pivot arm (11) from
the fold-down working position towards the fold-
up storing position; and

- that the second locking device (34) comprises
atleast one locking member (35) which is move-
able between an unlocking position, in which the
second bucket jaw (30) is free to pivot in relation
to the second pivot arm (31) between the fold-
down working position and the fold-up storing
position, and a locking position, in which the
locking member (35) prevents the second buck-
etjaw (30) from pivoting in relation to the second
pivot arm (31) from the fold-down working posi-
tion towards the fold-up storing position.

5. A load handling tool according to claim 4, charac-
terized in:

- that the first locking device (14) comprises a
handle (18), by means of which said atleast one
locking member (15) of the first locking device
is moveable between the locking position and
the unlocking position; and

- that the second locking device (34) comprises
a handle (38), by means of which said at least
one locking member (35) of the second locking
device is moveable between the locking position
and the unlocking position.

6. Aload handling tool according to claim 4 or 5, char-
acterized in:

- that said locking member (15) of the first lock-
ing device (14) is slidably mounted to a bar (16)
on the first pivot arm (11) so as to be slidable
along this bar (16) between the locking position
and the unlocking position; and

- that said locking member (35) of the second
locking device (34) is slidably mounted to a bar
(36) on the second pivot arm (31) so as to be
slidable along this bar (36) between the locking
position and the unlocking position.

7. A load handling tool according to any of claims 1-6,
characterized in:

- that the first bucket jaw (10) is provided with
at least one stop member (20) which is config-
ured to come into contact with a corresponding
stop member (21) on the first pivot arm (11) and
thereby stop the pivotal movement of the first
bucket jaw (10) in relation to the first pivot arm
(11) when the first bucket jaw (10) has been piv-
oted in relation to the first pivot arm (11) from
the fold-up storing position to the fold-down
working position; and

- that the second bucket jaw (30) is provided
with atleast one stop member (40) which is con-
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figured to come into contact with a correspond-
ing stop member (41) on the second pivot arm
(31) and thereby stop the pivotal movement of
the second bucket jaw (30) in relation to the sec-
ond pivot arm (31) when the second bucket jaw
(30) has been pivoted in relation to the second
pivot arm (31) from the fold-up storing position
to the fold-down working position.

A load handling tool according to any of claims 1-7,
characterized in that the load handling tool (1) is a
clamshell bucket with open shells.

A hydraulic crane comprising:

- a crane base (63);

- a column (64), which is rotatably mounted to
the crane base (63) so as to be rotatable in re-
lation to the crane base about an essentially ver-
tical axis of rotation (A5);

- a liftable and lowerable first crane boom (65),
which is articulately connected to the column
(64) so as to be pivotable in relation to the col-
umn about an essentially horizontal axis of ro-
tation (A6); and

- a liftable and lowerable second crane boom
(67), which is articulately connected to the first
crane boom (65) so as to be pivotable in relation
to the first crane boom about an essentially hor-
izontal axis of rotation (A7),

characterized in that the crane (60) comprises a
load handling tool (1) according to any of claims 1-8
mounted to an outer end of the second crane boom
(67).

A hydraulic crane according to claim 9, character-
ized in that the crane (60) comprises a holding- and
Mng mechanism (70) for locking the load handling
tool (1) to the second crane boom (67) with the first
and second bucket jaws (10, 30) in the fold-up storing
position and with the load handling tool (1) in a given
fixed position in relation to and at the side of the
second crane boom (67).

A hydraulic crane according to claim 10, character-
ized in that the holding- and locking mechanism (70)

comprises:

- a first coupling member (72a), which is fixed
to the second crane boom (67) and configured
for engagement with a corresponding second
coupling member (22) on the first bucket jaw
(10);

- a third coupling member (72b), which is fixed
to the second crane boom (67) and configured
for engagement with a corresponding fourth
coupling member (42) on the second bucket jaw
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(30); and

- a locking member (73), which is moveable be-
tween a locking position, in which the locking
member (73) prevents the first coupling member
(72a) from being disengaged from the second
coupling member (22) and the third coupling
member (72b) from being disengaged from the
fourth coupling member (42), and an unlocking
position, in which the locking member (73) al-
lows the first coupling member (72a) to be dis-
engaged from the second coupling member (22)
and the third coupling member (72b) to be dis-
engaged from the fourth coupling member (42).

12. A hydraulic crane according to claim 11, character-

ized in:

- that the first coupling member (72a) has the
form of a hook and the second coupling member
(22) has the form of a recess, wherein the first
couplingmember (72a)is insertable into the sec-
ond coupling member (22); and

- that the third coupling member (72b) has the
form of a hook and the fourth coupling member
(42) has the form of a recess, wherein the third
coupling member (72b) is insertable into the
fourth coupling member (42).

13. A hydraulic crane according to claim 12, character-

ized in:

- that the holding- and locking mechanism (70)
comprises a base structure (74), which is fixed
to the second crane boom (67), wherein the first
and third coupling members (72a, 72b) are fixed
to the base structure (74); and

- that the locking member (73) of the holding-
and locking mechanism (70) has the form of a
lever and is pivotally mounted to the base struc-
ture (74) through ajoint (75) so as to be pivotable
in relation to the base structure (74) about this
joint (75) between its locking position and its un-
locking position.

14. A hydraulic crane according to claim 13, character-

ized in:

- that the locking member (73) of the holding-
and locking mechanism (70) is provided with a
protruding locking element (76), which is config-
ured to be engaged with the second or fourth
coupling member (22, 42) when the locking
member (73) is in its locking position; and

- that the locking element (76) is located on a
first side of said joint (75), wherein the centre of
gravity of the locking member (73) is located on
the opposite side of said joint (75) in order to
allow the locking member (73) to be moved be-
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tween its locking position and its unlocking po-
sition under the effect of gravity in dependence
on the orientation in space of the second crane
boom (67).

15. A hydraulic crane according to claim 13 or 14, char-
acterized in:

- that the second crane boom (67) is telescop-
ically extensible so as to enable an adjustment 170
of the extension length thereof, wherein the sec-

ond crane boom (67) comprises a base section
(67a), through which the second crane boom
(67) is articulately connected to the first crane
boom (65), and one or more telescopic crane 15
boom sections (67b) carried by the base section
(67a); and

- that the base structure (74) of the holding- and
locking mechanism (70) is fixed to the base sec-

tion (67a) of the second crane boom (67). 20
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