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(54) Crane

(57)  Acrane, comprising a foot provided with a turn-
table by means of which a crane base is rotatably sup-
ported, a front boom and a rear strut which are attached
to the crane base some distance apart about parallel
axes of rotation orientated transversely to the axis of
rotation of the turntable, a top boom, the rear end of
which is attached to the rear strut such that it can pivot
about an axis of rotation parallel to the axes of rotation
on the crane base, the front boom being attached to
said top boom, between the rear end and the front end,
such that it can pivot about an axis of rotation parallel to
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the axis of rotation at the rear end, balancing means
which interact with at least one of the boom and strut
and a hoist line suspended from the front end. The front
boom and the pivot joints thereof with the top boom and
the crane base are designed to transmit compressive
forces and torque and the rear strut and/or at least one
of the pivot joints thereof with the top boom and the
crane base are designed to transmit essentially only
tensile forces.
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Description

[0001] The invention relates to a crane, comprising
a foot provided with a turntable by means of which a
crane base is rotatably supported, a front boom and a
rear strut which are attached to the crane base some
distance apart about parallel axes of rotation orientated
transversely to the axis of rotation of the turntable, a top
boom, the rear end of which is attached to the rear strut
such that it can pivot about an axis of rotation parallel to
the axes of rotation on the crane base, the front boom
being attached to said top boom, between the rear end
and the front end, such that it can pivot about an axis of
rotation parallel to the axis of rotation at the rear end,
balancing means which interact with one of the booms
and a hoist line suspended from the front end.

[0002] A crane of this type is known and is also
referred to as a lemniscate crane after the movement
executed by the top boom thereof. The crane can in par-
ticular be used as a floating crane for unloading ships
carrying a bulk load such as coal, iron ore and the like.
[0003] The known crane has a front boom and a
rear strut which are both constructed as arms which are
rigid with respect to bending. As a consequence thereof
both arms play a role in transmitting horizontal trans-
verse loadings on the top boom to the crane base. Such
a construction is fairly heavy and, as a consequence of
the rigidity of the two arms, can give rise to problems
which are associated with the correct mutual alignment
of the various pivot joints.

[0004] The aim of the invention is to provide a crane
of such a type which does not have these disadvan-
tages. This aim is achieved in that the front boom and
the pivot joints thereof with the top boom and the crane
base are designed to transmit compressive forces and
torque and the rear strut and/or at least one of the pivot
joints thereof with the top boom and the crane base are
designed to transmit essentially only tensile forces.
[0005] The front boom of the crane according to the
invention is constructed as a torsion arm that is so rigid
that it is able fully to absorb the horizontal transverse
loadings exerted on the top boom and moments result-
ing therefrom. The rear strut, on the other hand, does
not play any part in transmitting these transverse load-
ings. Such a construction leads to a lower total crane
weight and is also less complex in respect of the align-
ment of the pivot shafts.

[0006] In order to obtain the desired torsion stability
in the pivot joint, the front boom preferably has a lower
widened or fork-shaped end, the two ends or fork legs of
which each have a bearing by means of which the front
boom is pivotably attached to the crane base.

[0007] Furthermore, in this context the front boom
can preferably also have an upper widened or fork-
shaped end, the two ends or fork legs of which each
have a bearing by means of which the front boom is piv-
otably attached to the top boom.

[0008] In order to prevent the rear strut from partic-
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ipating in transfer of torsion, this arm has only a single
bearing unit at at least one end, by means of which
bearing unit said arm is attached to the crane base
and/or to the top boom. Such a bearing unit can com-
prise a ball joint bearing. The other bearing unit can be
a torsionally rigid bearing unit. The advantage of this is
that the rear strut always has a defined position and is
not able freely to turn about its own longitudinal axis.
This can be important if this arm carries guides for the
hoist line or, for example, a stairway or platform.

[0009] According to the invention the rear strut can
be constructed in various ways. In a first variant this can
be a torsionally slack arm. This can be provided with
one or two torsionally rigid pivot joints. Torsionally slack
pivot joints are also possible with such a rear strut.
[0010] According to a second alternative the rear
strut can be a torsionally rigid arm, one or both pivot
joints of which are torsionally slack.

[0011] Furthermore, balancing means are provided
which are attached to the front boom. The front boom
already has a rigid construction per se in connection
with the fact that this arm has to absorb the torsional
loadings. Consequently this arm is particularly suitable
for absorbing balancing forces and moments. Said bal-
ancing means can comprise at least one balance arm
which is pivotably mounted, between the two ends, on
the crane base about an axis of rotation parallel to the
axes of rotation of the front boom and rear strut, which
balance arm is joined at one end to one of said boom
and strut and carries a balance weight at the other end.
[0012] The balance arm can be pivotably joined to
the front boom via a coupling rod provided with a pivot
joint at both ends.

[0013] In order to increase the stability, two balance
arms are provided which are arranged symmetrically
with respect to the turntable and each of which carries
its own balance weight.

[0014] Preferably, the crane base has a tower which
extends obliquely upwards to the rear, the rear strut
being attached to the free end thereof.

[0015] A cab boom is pivotably attached to the front
boom. A cab for the operator is located at the front end
of said cab boom and a tie bar is pivotably attached to
the rear end thereof, which tie bar is also pivotably
attached to the crane base such that a parallelogram
guide is formed with the front boom.

[0016] The invention will be explained in more detail
below with reference to an illustrative embodiment
shown in the figures.

Figure 1 shows a crane according to the invention
in the position in which it is extended forwards.
Figure 2 shows the crane in the retracted position.
Figure 3 shows a front view of the crane.

[0017] The crane shown in the figures comprises a
foot 1 on which the crane base 2 is rotatably supported
by means of turntable 3.
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[0018] The crane base has a tower 4 which extends
upwards and to the rear. The front boom 6 is pivotably
supported on the crane base by means of bearings 5.
The rear strut 8 is pivotably supported at the end of the
tower 4 by means of bearings 7.

[0019] The front boom 6 and the rear strut 8 are
likewise pivotably attached to the top boom 11 at their
upper ends by means of bearings 9 and 10, respec-
tively. The hoist line 12, with the grab 13 thereon, is sup-
ported at the end of the top boom 11 by means of a
hoisting installation, no further details of which are
given.

[0020] As shown in Figure 3, the front boom 6 is
provided at the bottom end thereof with a fork-shaped
end 14 which has two fork legs 15 angled away from
one another. Each of the fork legs 15 is attached to the
crane base 2 by means of a bearing 5.

[0021] The front boom 6 is also provided at its top
end with a fork-shaped end 16, with two fork legs 17
angled away from one another. Said fork legs 17 sup-
port the top boom 11 by means of the bearings 9.
[0022] The front boom 6 is of a torsionally rigid con-
struction. In view of this torsion construction and the
fork-shaped ends 14, 16, the front boom 6 is able fully to
absorb transverse loadings on the top boom 11, which
give rise to a torsional load in the front boom 6.

[0023] In other words, the rear strut 8 takes no or
virtually no part in the transmission of these transverse
stresses to the top boom 11. The rear strut 8 can there-
fore be constructed as a tensile strut. One of the bear-
ings 7, 10 can be constructed as a ball joint; the other
bearing can be torsionally rigid in connection with posi-
tioning of the rear strut 8.

[0024] In connection with balancing of the booms
and strut 6, 8, 11, two balance arms 18 are provided, at
the end of each of which a balance weight 19 is located.
The balance arms are pivotably attached to the fixed
arm 4 about pivot shaft 20.

[0025] Each balance arm 18 is joined to the front
boom 6 by means of a coupling rod 21.

[0026] Adjustment of the position of the booms and
strut 6, 8, 11 is achieved by means of the hydraulic pis-
ton/cylinder devices 22, which at one end are attached
to the front boom 6 and at the other end are attached to
the fixed structure 4.

[0027] A cab boom 23 is also pivotably attached to
the front boom. Said cab boom 23 is attached, at that
end thereof which extends towards the rear with respect
to the pivot joint 24, to a tie bar 25 which runs parallel to
the front boom 6.

[0028] The cab boom 23 is thus able to move with
the booms and strut 6, 8 and 11 by means of a parallel-
ogram suspension, such that the operator in the cab 26
located at the front of said cab boom 23 always has a
good view of a load to be unloaded.

[0029] The crane is accommodated on a pontoon,
indicated in its entirety by 27, which is known per se and
will not be further described.
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Claims

1. Crane, comprising a foot (1) provided with a turnta-
ble (3) by means of which a crane base (2) is rotat-
ably supported, a front boom (6) and a rear strut (8)
which are attached to the crane base (2) some dis-
tance apart about parallel axes of rotation (5, 7) ori-
entated transversely to the axis of rotation of the
turntable (3), a top boom (11), the rear end of which
is attached to the rear strut (8) such that it can pivot
about an axis of rotation (10) parallel to the axes of
rotation (5, 7) on the crane base (2), the front boom
(6) being attached to said top boom (11), between
the rear end and the front end, such that it can pivot
about an axis of rotation (10) parallel to the axis of
rotation (9) at the rear end, balancing means (18-
21) which interact with at least one of the booms (6)
and strut (8) and a hoist line (12) suspended from
the front end, characterised in that the front boom
and the pivot joints thereof with the top boom and
the crane base are designed to transmit compres-
sive forces and torque and the rear strut and/or at
least one of the pivot joints thereof with the top
boom and the crane base are designed to transmit
essentially only tensile forces.

2. Crane according to Claim 1, wherein the front boom
has a lower widened or fork-shaped end (14), the
two ends or fork legs (15) of which each have a
bearing (5) by means of which the front boom (6) is
pivotably attached to the crane base (7).

3. Crane according to Claim 1 or 2, wherein the front
boom (6) has an upper widened or fork-shaped end
(16), the two ends or fork legs (17) of which each
have a bearing (9) by means of which the front
boom (6) is pivotably attached to the top boom (11).

4. Crane according to one of the preceding claims,
wherein the rear strut (8) has a bearing unit (7, 10)
at both ends, by means of which said arm (8) is
attached to, respectively, the crane base (2) and the
top boom (11).

5. Crane according to Claim 4, wherein at least one of
the bearing units (7, 10) of the rear strut (8) com-
prises a ball joint bearing.

6. Crane according to one of the preceding claims,
wherein the balancing means (18 - 21) comprise at
least one balance arm (18) which is pivotably
mounted, between the two ends, on the crane base
(2) about an axis of rotation parallel to the axes of
rotation of the front boom (6) and rear strut (8),
which balance arm (18) is joined at one end to the
front boom and carries a balance weight (19) at the
other end.
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Crane according to Claim 6, wherein at least one
balance arm (18) is pivotably joined to the front
boom (6) via a coupling rod (21) provided with a
pivot joint at both ends.

Crane according to Claim 6 or 7, wherein two bal-
ance arms (18) are provided which are arranged
symmetrically with respect to the turntable (3) and
each of which carries its own balance weight (19),
and each of which is joined to the front boom (6) by
means of its own coupling rod (21).

Crane according to one of the preceding claims,
wherein the crane base (2) has a tower (4) which
extends obliquely upwards to the rear, the rear strut
(8) being attached to the free end thereof.

Crane according to one of the preceding claims,
wherein a cab boom (23) is pivotably attached to
the front boom (6), a cab (26) for the operator being
located at the front end of said cab boom and a tie
bar (25) being pivotably attached to the rear end
thereof, which tie bar (25) is also pivotably attached
to the crane base (2) such that a parallelogram
guide is formed with the front boom (6).
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