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(54) An offshore crane

(57) Offshore crane (1) comprising a base (2), a lifting
boom (3) of which a first, proximal end is pivotally con-
nected (5) with the base (2) and a second, distant end
of which is pivotally connected (6) with a traverser car-
riage boom (4), said pivotal connections (5,6) providing
angular movement of the lifting boom (3) and the travers-
er carriage boom (4) in a substantially vertical direction,

said traverser carriage boom (4) further comprising a
traverser carriage (7) for suspension and lifting or lower-
ing of a load and running back and forth along a length
(8) of said traverser carriage boom (4), said pivotal con-
nection (6) between the traverser carriage boom (4) and
the lifting boom (3) also providing angular movement of
the traverser carriage boom (4) in a lateral direction.
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Description

[0001] The present invention relates to a crane, and
more specifically to an offshore crane and a method of
operating an offshore crane in accordance with the pre-
amble of claim 1 and 8, respectively.
[0002] Prior art offshore crane constructions are made
as 360° rotating cranes having a winch operated boom
lift for altering the range of the crane. When operating
supply vessels offshore, an adequate movement of the
hook suspension (the crane arm top) in order to follow
the movements of the supply vessel is required. The con-
struction standard for offshore cranes requires 1°/s when
altering the boom angle at H1/3 ≥ 3,0 m, which yields
approx. 0,7 m/s at a favourable boom angle, and a high
fastening for the load results in a long pendulum and
necessitates a large movement in order to move sus-
pended load. A shorter pendulum results in a safer po-
sitioning of the load (cf. knuckle boom cranes).
[0003] As to prior art, DE 2734960 A1 discloses a crane
arrangement comprising a lifting boom and a traverser
carriage boom or traverser boom, without any lateral
movement of the traverser carriage boom in relation to
the lifting boom to which it is connected.
[0004] Further, GB 2234728 A discloses an offshore
crane equipped with measuring and control means in or-
der to maintain the crane within acceptable limits related
to the problems of side lead and off lead, but however in
a quite different way than provided by the present inven-
tion.
[0005] The present invention aims at solving or at least
mitigating the above or other drawbacks or deficiencies
by providing an offshore crane and a method of operating
an offshore crane in accordance with the characterizing
clause of claim 1 and 8, respectively.
[0006] Favourable embodiments of the invention are
stated in the dependent claims.

• An object of the present invention is thus to render
possible a supply to or from an offshore rig at larger
maximum wave height than what is normal today.

• A further object of the invention is automatic following
of off-lift and landing site on supply vessels (horizon-
tal plane).

[0007] In order to position the lifting point as a result
of the movements of the supply vessel and the rig a large
speed is required, which is provided by the use of a
traverser carriage having a large capacity of movement.
[0008] In order to compensate for the movement of the
supply vessel in the rotation direction of the crane, the
mass of the crane has to be accelerated and retarded in
order to follow the movement requirement. In order to
obtain a higher acceleration and a better control the crane
according to the invention is provided with a joint or con-
nection for horizontal pivoting between the lifting boom
(the main boom) and the traverser carriage boom (the

horizontal boom). With this solution the required horizon-
tal movement, in order to compensate for the collective
horizontal movements, can be reached at a faster speed
than by rotating the crane.

• Compensation for vertical movements of the rig
(crane angle).
For some rigs or vessels the movements of the
cranes, through the movements of the vessel or the
rig, result in a big need for compensation. For the
crane according to the present invention the com-
pensation for the movement in the direction of the
crane is achieved by applying a correction move-
ment to the tower through a hydraulic cylinder which
tilts said tower in a corresponding counter direction
of the movements of the rig/ the vessel. A smaller
vertical movement of the hook attachment point is
thus achieved, and the traverser carriage path main-
tains its horizontal position.

• Compensation for the vertical movements of the
movements of the supply vessel (hook); i.e. run the
hook up and down to follow a moveable landing level.
Compensation for relative movement between crane
and supply vessel is made by controlling the velocity
and the position of the winch. This is prior art tech-
nology when using hydraulic cylinders for extra hoist-
ing/lowering movement (linear compensator), for hy-
draulically operated winches which are controlled
both as to heave compensation and hoisting/lower-
ing movement, as to electrically operated winches
with frequency controlled asynchronous motors or
permanent magnet motors.

• Controlling the hook position instead of crane move-
ment. (Change of principle).
The herein disclosed crane arrangement may, with
its controlling options and dynamics, provide a new
dimension as to possibilities for automating the lifting
operations, and introduce a change of the user in-
terface. It is feasible that the load is moved in a 3-
dimensional virtual coordinate system and that the
movements of the cranes are made in accordance
with this.

[0009] In order to move a suspended load in the hori-
zontal plane, a force has to be applied to the load in order
to achieve acceleration and thus an increasing velocity.
The force is achieved through the horizontal component
of force of the inclined position of the hoist wire (the pen-
dulum). The larger distance from the centre of gravity of
the load and to the point of suspension on of crane, the
more the point of suspension has to be moved in order
to achieve a sufficient acceleration. A short pendulum is
thus crucial for a fast movement of the load, and thus to
fulfil the requirements of a safer load handling (cf. knuckle
boom cranes).
[0010] In case of a large movement of the foundation
(the rig or the vessel) of the crane, this will result in large
vertical movements of the end of a long crane boom.
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When the movements of the supply vessel are to be
compensated , this has to be done by spooling in and
out of the hoist winch. By compensating for the move-
ments of the rig by introducing a counter movement of
the tower of the crane, the crane boom will maintain its
relative position as to the supply vessel, and thus reduce
the required power of the hoist winch.
[0011] For a prior art offshore crane arrangement the
load is generally lifted using single part in order to achieve
a sufficient hoist velocity. When the working radius of the
cranes is reduced, the load is also lifted if this is not com-
pensated by spooling out of the hoist winch. This reduces
net velocity and complicates combining of reduced range
and at the same time a put down on deck. A similar prob-
lem arises when the working radius is to be increased
during a lift. The result is that the load is often pulled
across the surface of deck before it is finally lifted from
the surface.
[0012] By introducing a substantially horizontal car-
riageway or path with a traverser carriage for suspension
of the lifting wire, the hoisting velocity at horizontal move-
ment of the hoisting point is maintained and the load can
be lifted from the deck. The horizontal carriageway may,
in accordance with the present invention, preferably also
have a lateral movement in order to increase the reaction
force during a pivotal movement. This may be required
depending on the total rotary inertia of the crane.
When using a traverser carriage, as in accordance with
the present invention, a double part is used above a
spreader to which the hook is attached. Use of a spreader
render possible a forced rotation of the load as the hook
can be rotated by energy from the crane before landing
on deck, which leads to safer working conditions. The
crane arrangement of the applicant with its horizontal car-
riageway which can be lowered to a desired low position
above the deck of a supply vessel, results in a relatively
large force for rotating the load.
[0013] A non-limiting embodiment of the offshore
crane according to the present invention is described in
more detail in the following, with reference to the en-
closed drawings in which

Fig. 1 is a perspective view of an offshore crane ac-
cording to the invention,

Fig. 2 is an elevation view of the offshore crane of
fig. 1, with the lifting boom arranged in an angle of
80°, and the traverser carriage boom horizontally ar-
ranged.,

Fig. 3 is an elevation view similar to Fig. 2, with the
lifting boom arranged in an angle of 45°,

Fig. 4 is an elevation view similar to Figs. 2 and 3,
with the lifting boom arranged in an angle of -10°, and

Fig. 5 is a top view of an offshore crane according
to the invention, with the traverser carriage boom in

a neutral or mid position indicated by solid lines and
in two opposite lateral positions indicated by broken
lines.

[0014] By referring to Figs. 1 - 5, there is shown an
offshore crane 1 according to the invention comprising a
base 2, a lifting boom 3 of which a first, proximal end is
pivotally connected 5 to the base 2 and a second, distant
end of which is pivotally connected 6 to a traverser car-
riage boom 4, said pivotal connections 5, 6 providing an-
gular adjustment of the lifting boom 3 and the traverser
carriage boom 4 in a substantially vertical direction. For
the angular movement of the traverser carriage boom 4
and thus to make possible a substantial horizontal posi-
tion of the traverser carriage boom 4, there is provided
a first system of stays, struts and cables comprising a
first stay 12 extending parallel to the lifting boom 3 along
the length of the lifting boom 3 and which at its distal end
is connected to a second stay 13. The second stay 13 is
extending between the distal ends of a first strut 14 ex-
tending upwards in a variable angle from the distal end
af the lifting boom 3 and a second strut 15 extending
upwards in a second variable angle from a proximal end
of the traverser carriage boom 4 at the pivotal connection
6. As shown in the figures, the struts 14, 15 preferably
have a framework design. In the embodiment shown in
the figures three cables 16 are arranged between three
separate points along the length of the traverser carriage
boom 4 and a single point at the distal end of the second
strut 15, and which are tensioned by the weight of the
traverser carriage boom 4 and any load to be lifted by
means of the traverser carriage boom 4. An angular
movement of an actuator 17 extending upwardly at the
first pivotal connection 5 and which is connected to a
proximal end of the first stay 12 thus results in an angular
movement of the traverser carriage boom 4. In the em-
bodiment shown in the figures, and by referring to Figs.
1 and 5, the stays 12, 13 are preferably arranged in re-
spective parallel pairs. The angular movement of the lift-
ing boom 3 is made by movement of a second system
comprising a third stay 18 arranged between a top of a
tower 19 of the crane 1 and a distal end of the lifting boom
3, and the operations of the first and second systems are
coordinated, either manually or preferably by a common
control system, in order to make sure that the traverser
carriage boom is substantially horizontally arranged in-
dependently of the actual angle of the lifting boom 3, as
shown in Figs. 2 - 4. As mentioned below, such a control
system may also include heave compensation.
[0015] The traverser carriage boom 4 further compris-
es a traverser carriage 7 for suspension and lifting or
lowering of a load and running back and forth along a
length 8 of said traverser carriage boom 4, and thus pro-
viding off lead compensation.
The pivotal connection 6 between the traverser carriage
boom 4 and the lifting boom 3 also provides angular ad-
justment in a lateral direction, preferably in an angle of
15° in both directions from a neutral or mid position, thus
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providing side lead compensation. The present invention
thus provides an area of movement instead of just a line
of movement as for prior art offshore cranes.
[0016] As to the above paragraph, the terms "side lead"
and "off lead" are well known in the art, and are used for
describing deviations in the longitudinal and the lateral
direction of a crane, respectively.
[0017] As shown in the figures, the lifting boom 3 pref-
erably has a tubular design but could also have a frame-
work design.
[0018] As also shown in the figures, the traverser car-
riage boom 4 has a framework design, which is preferably
made of aluminium in order to achieve a lightweight con-
struction, und thus lower mass forces and a faster move-
ment.
[0019] As shown in Figs. 1 - 4 a double part 9 is pref-
erably provided above a spreader 10 to which a hook 11
is attached. Even though not shown in the figures, a
heave compensation system comprising a software con-
trolled hydraulic system with on or several hydraulic cyl-
inders is preferably provided in order to control the posi-
tion of the traverser carriage boom 4 to be substantially
horizontal.
[0020] There may also be provided a further or alter-
native compensation system for relative movement be-
tween crane and supply vessel by controlling the velocity
and the position of a winch in order to run the hook up
and down to follow a moveable landing level caused by
said relative movements.
[0021] According to the invention there is also provided
a method of operating an offshore crane as described
above, comprising the step of pivoting the traverser car-
riage boom 4 in a lateral direction.
[0022] In the embodiment of the invention shown in
the drawings the winch of the traverser carriage 7 is the
only load hoisting means. However, in another feasible
embodiment a separate winch may be provided at the
distal end of the lifting boom 3 for heavy lifts, while the
traverser carriage winch is mainly for fast execution of
lighter lifts.

Claims

1. An offshore crane (1) comprising a base (2), a lifting
boom (3) of which a first, proximal end is pivotally
connected (5) with the base (2) and a second, distant
end of which is pivotally connected (6) with a travers-
er carriage boom (4), said pivotal connections (5, 6)
providing angular movement of the lifting boom (3)
and the traverser carriage boom (4) in a substantially
vertical direction, said traverser carriage boom (4)
further comprising a traverser carriage (7) for sus-
pension and lifting or lowering of a load and running
back and forth along a length (8) of said traverser
carriage boom (4), characterized in that the pivotal
connection (6) between the traverser carriage boom
(4) and the lifting boom (3) also provides angular

movement of the traverser carriage boom (4) in a
lateral direction.

2. An offshore crane according to claim 1, character-
ized in that the lifting boom (3) has a tubular design.

3. An offshore crane according to claim 1, character-
ized in that the lifting boom (3) has framework de-
sign.

4. An offshore crane according to any of the preceding
claims, characterized in that traverser carriage
boom (4) has a framework design, and preferably is
made of aluminium.

5. An offshore crane according to any of the preceding
claims, characterized in that a double part 9 is pro-
vided above a spreader (10) to which a hook (11) is
attached.

6. An offshore crane according to any of the preceding
claims, characterized by a heave compensation
system to control the position of the traverser car-
riage boom (4) to be substantially horizontal.

7. An offshore crane according to claim 5 or 6, char-
acterized by a compensation system for relative
movement between the crane (1) and a supply ves-
sel by controlling the velocity and the position of a
winch in order to run the hook (11) up and down to
follow a moveable landing level caused by said rel-
ative movements.

8. A method of operating an offshore crane (1) accord-
ing to any of the preceding claims, characterized
by the step of pivoting the traverser carriage boom
(4) in a lateral direction.
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