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Vessel comprising a crane

TECHNICAL FIELD

The invention relates to a vessel comprising a crane, the crane being connected to
a deck of the vessel, the crane comprising

- a frame which is rotatable about a horizontal hinge axis, and

- a rotation mechanism connected to the frame at a position away from the
horizontal hinge axis, which is arranged to rotate the frame about the horizontal hinge
axis from an upper position to a lower position and vice versa, wherein in the upper

position a top of the crane is higher than in the lower position.

STATE OF THE ART

Cranes on vessels are used to load or unload loads from or to the vessel. The
cranes may also be used to hoist equipment from the vessel into the sea or from the sea
onto the vessel. The equipment may for instance be dredging equipment, such as a
suction pipe or excavation tool.

NL1004451C1 describes such a crane comprising a frame which is positioned on
a deck of a vessel and is connected to the vessel by means of a hinge axis. The crane
further comprises means for rotating the frame, wherein the means extend between the
frame and a support connected to the vessel. The means may be hydraulic cylinders.

Vessels are becoming larger. The distance from the deck to the water surface
also becomes larger. It has been found that the frequency of often occurring waves
(approx. 0.1 Hz) now becomes close to the natural frequency of the hoisting cable with
the load (e.g. a suction tube) attached to it, which may cause the hoisting cable with the
load to resonate and swing excessively when such a load is hoisted from or to the water
surface.

A typical length of the free end of the hoisting cable may be 23 meters. This
corresponds to a natural time of oscillation close to 10 seconds (using T = 27/(1/g)), or
0.1 Hz, which is close to a typical wave frequency at sea.

As a result, the load may collide against the hull of the vessel during loading or
unloading. This may cause damage to the vessel and the load and makes load handling

complicated.
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SHORT DESCRIPTION

It is an object of the invention to provide a crane which overcomes the above
problem.

According to an aspect there is provided a vessel comprising a crane, the crane
being connected to a deck of the vessel, the crane comprising

- a frame which is rotatable about a horizontal hinge axis, and

- a rotation mechanism connected to the frame at a position away from the
horizontal hinge axis, which is arranged to rotate the frame about the horizontal hinge
axis from an upper position to a lower position and vice versa, wherein in the upper
position a top of the crane is higher than in the lower position,

wherein the crane further comprises

- a swivel member, which is with a first end rotatable connected to deck and
which is with a second end rotatable connected to the rotation mechanism, wherein the
swivel member is rotatable from an inward position associated with the upper position
of the frame to an outward position associated with the lower position of the frame and
vice versa.

The upper position of the crane may correspond to an onboard position wherein
the top of the crane is above the deck of the vessel. The lower position of the crane may
correspond to an overboard position wherein the top of the crane is above the water
surface.

When moving from the inward position to the outward position, the second end
of the swivel member moves towards the frame-side of the crane, i.e. moves towards
the edge of the deck. In the inward position, the second end of the swivel member is
further removed from the edge of the vessel than in the outward position. The inward
position corresponds to a more up-right position of the swivel member where the
outward position corresponds to a more horizontal position of the swivel member.

As a result, the rotation mechanism is not fixedly attached to the vessel or the
base member, but is connected to the vessel via the swivel member. The swivel
member allows the rotation mechanism to move in a direction away from the vessel
when moving from the upper position to the lower position and vice versa. This
provides the end of the rotation mechanism attached to the frame with an increased

freedom of movement, thereby allowing the crane to reach a relatively low position.
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Such a crane is capable of positioning the top of the crane in a relatively low
position with respect to a base of the crane. As a result, the distance from the top of the
crane to the water surface is reduced and the length of the free end of the hoisting cable
is thus also reduced. By reducing the free end of the hoisting cable, the natural
frequency of the hoisting cable is no longer close to the frequency of the waves thereby
reducing the chance of excessive swing.

Such a crane further provides the advantage that the top of the crane can be
positioned in a relatively low position with respect to the base of the crane, while the
footprint of the crane (i.e. the area on the deck occupied by the base), is relatively
small.

By connecting the rotation mechanism to the vessel via the swivel member, the
rotation mechanism is provided with an increased freedom of movement.

According to an embodiment the rotation mechanism extends along a
longitudinal body axis from a first end which is rotatable connected to the frame, to a
second end which is rotatable connected to the second end of the swivel member.

The rotation mechanism may be a linear actuator such as a hydraulic cylinder.
The elongated member of the rotation mechanism may also be provided by a cable
which is attached to the frame. The frame may be moved by varying the length of the
cable.

According to an embodiment, the swivel member extends along a longitudinal
body axis from the first end to the second end of the swivel member, the crane
comprising

- a spacer arranged between the frame and one of the swivel member, the rotation
mechanism and the connection between the swivel member and the rotation
mechanism, preventing the longitudinal body axis of the rotation mechanism and the
longitudinal body axis of the swivel member from reaching a parallel position.

In case the rotation mechanism and the swivel member would reach a parallel
position, the mechanism could jam, i.e. the swivel member would not be able to move
back to its inward position when the rotation mechanism moves the frame towards the
upper position.

According to an embodiment the spacer is with a first end rotatable connected to

the frame and with a second end rotatable connected to one of the swivel member, the
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rotation mechanism and the connection between the swivel member and the rotation
mechanism.

According to an embodiment the first end of the spacer is connected to the frame
in the vicinity of the hinge axis and the second end of the spacer is connected to one of
the swivel member, the rotation mechanism and the connection between the swivel
member and the rotation mechanism in the vicinity of the second end of the swivel
member.

According to an embodiment the rotation mechanism comprises an elongated
member which is with a first end connected to the frame at a position away from the
horizontal hinge axis and with a second end connected to the second end of the swivel
member, wherein the length of the elongated member can be varied in order to rotate
the frame about the horizontal hinge axis.

According to an embodiment the crane comprises two or more parallel rotation
mechanisms, each rotation mechanism being connected to the frame at a position away
from the horizontal hinge axis. Using two parallel rotation mechanisms, for instance
formed by linear actuators such as hydraulic cylinders, provides a relatively strong
rotation mechanism capable of handling heavy loads. Also, it may be more cost-
efficient to use two or more rotation mechanisms instead of one stronger rotation
mechanism.

According to an embodiment the crane comprises two or more parallel swivel
members, wherein each swivel member is with a first end rotatable connected to the
deck and with a second end rotatable connected to a respective rotation mechanism.
The two or more rotation mechanisms may be formed by two or more hydraulic
actuators, which can be actuated simultaneously to rotate the frame. The frame may be
a two-legged frame, with two legs fixed to the deck of the vessel in a rotatable manner,
the two legs together forming the top of the crane. Each leg may be provided with a

rotation mechanism.

SHORT DESCRIPTION OF THE DRAWINGS

Embodiments will now be described, by way of example only, with reference to
the accompanying schematic drawings in which corresponding reference symbols
indicate corresponding parts, and in which:

- Figure 1 schematically depicts a crane according to an embodiment,
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- Figure 2 schematically depicts a crane according to an embodiment in an upper
position, and
- Figure 3 schematically depicts a crane according to an embodiment in a lower

position.

DETAILED DESCRIPTION

Embodiments will now be described by way of example with reference to the
Figures.

Fig. 1 schematically depicts a crane 1 mounted on a deck 5 of a vessel 4 (only
partially shown).

The crane 1 comprises a frame 10 which can be rotated about a horizontal hinge
axis H. The crane 1 can be moved between an upper position (Fig. 2) and a lower
position (Fig. 3). Fig. 1 shows the crane 1 in an intermediate position in between the
upper position and the lower position.

By moving the crane 1 from the upper to the lower position (or vice versa), a load
(not shown) can be moved from an onboard position to an overboard position (or vice
versa).

On the deck 5 a receptacle 6 may be mounted directly under the top 3 of the crane
1 in the upper position. The receptacle 6 may be arranged to receive the load which is
to be hoisted by the crane 1 from the receptacle 6 (onboard position) to an overboard
position. The load may for instance be dredging equipment, such as a suction pipe or an
excavation tool.

A rotation mechanism 20 is provided that is with a first end 21 rotatable
connected to the frame 10. The connection between the rotation mechanism 20 and the
frame 10 is preferably close to or at the top of the crane 3. The connection may be
formed by a hinge connection fixedly attached to the frame 10. The rotation mechanism
20 is connected to the frame in a rotatable way, allowing the frame 10 and the rotation
mechanism 20 to rotate with respect to each other about a hinge axis HI.

The rotation mechanism 20 is further provided with a second end 22 which is
connected to the vessel 4 via swivel member 30.

The rotation mechanism 20 is an elongated device of which the longitudinal
length can be varied. The rotation mechanism may be formed by a hydraulic actuator,

comprising a cylinder and piston. According to an alternative, the rotation mechanism
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20 may be formed by one or more cables and means to vary the length of the one or
more cables to move the crane 1 between the upper position and the lower position.
Lengthening the one or more cables will cause the frame 10 to move towards the lower
position under the influence of gravity. Shortening the one or more cables will cause
the frame 10 to move towards the upper position.

The crane 1 as depicted 1 can perform a relatively large rotation from upper
position to lower position with a relatively small rotation mechanism 20, i.e. it can
reach a relatively low lower position in which the frame 10 is in a horizontal or almost
horizontal position. In the lower position, the top 3 of the crane 1 reaches a relatively
low position which may be close to the deck level of the vessel 4 on which the crane 1
is positioned.

This is achieved because the rotation mechanism 20 is not fixedly attached to the
vessel 4, but is attached to the vessel 4 via a swivel member 30, providing the rotation
mechanism with an increased freedom of movement. The swivel member 30 is with a
first end 31 connected to the vessel 4 by a hinge connection, allowing the swivel
member 30 to rotate about a hinge axis H2 with respect to the vessel 4. The swivel
member 30 may for instance be connected to a base member 2 which is attached to the
deck 5 of the vessel 4. The base member 2 may be provided to ensure that the hinge
axis H2 connecting the swivel member 30 to the vessel 1 is at a higher position with
respect to the deck 5 of the vessel 4 than the hinge axis H connecting the frame 10 to
the vessel 1.

The swivel member 30 is with a second end 32 rotatable connected to the second
end 22 of the rotation mechanism 20 by means of a hinge connection, allowing the
swivel member 30 and the rotation mechanism 20 to rotate with respect to each other
about a hinge axis H3.

The swivel member 30 provides the rotation mechanism 20 with freedom of
movement, allowing the crane 1 to reach a relatively low lower position with a
relatively small rotation mechanism 20. Also, the size of the crane 1 can be reduced,
occupying less deck area and being more cost-effective.

The frame 10 may be any suitable type of frame. The frame 10 may be an A-
shaped frame 10, with two legs fixed to the deck of the vessel 4 in a rotatable manner
and the peak of the frame 10 forming the top 3 of the crane. However, the frame 10

may also comprise a single leg.
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The horizontal hinge axis H may be substantially parallel to a side of the vessel 4
close to which the crane 1 is mounted. The horizontal hinge axis H may for instance be
parallel to a longitudinal body axis (not shown) of the vessel 4 running from stem to
stern.

As can be seen in the Fig.’s 1 - 3, the rotation mechanism 20 and the swivel
member 30 are elongated members, extending along a longitudinal body axis. The
longitudinal body axis of the rotation mechanism 20 is indicated with reference B20.
The longitudinal body axis of the swivel member 30 is indicated with reference B30.
Both longitudinal body axes B20, B30 are not in line with each other, but are at a
relative angle o, which is non zero. Angle oo may for instance be 5° or more, depending
on the position of the frame 10.

In order to prevent the rotation mechanism 20 and the swivel member 30 from
reaching a parallel position, in which angle oo would be 0°, a spacer 40 is provided.

The spacer 40 may be a elongated member, for instance an elongated rod, which
is provided to prevent the swivel member 30 and the rotation mechanism 20 to reach a
parallel orientation. The spacer 40 may be provided in between the frame 10 and the
swivel member 30.

A first end 41 of the spacer 40 may be connected to the frame 10 by means of a
hinge connection, allowing the spacer 40 to rotate about a hinge axis H4 with respect to
the frame 10. A second end 42 of the spacer 40 may be connected to the swivel
member 30 by means of a hinge connection allowing the spacer to rotate about a hinge
axis H5 with respect to the swivel member 30.

The first end 41 of the spacer 40 may be relatively close to the horizontal hinge
axis H connecting the frame 10 to the deck 5 of the vessel 4.

The second end 42 of the spacer 40 may be relatively close to the hinge axis H3
connecting the swivel member 30 to the rotation mechanism 20.

According to an alternative embodiment (not shown), the hinge axis HS
associated with the second end 42 of the spacer 40 coincides with the hinge axis H3
provided between the rotation mechanism 20 and the swivel member 30. Both hinge
axes H3, HS may be integrally formed as one and the same hinge connection.

According to a further embodiment (not shown), the second end 42 of the spacer
40 may be connected to the rotation mechanism 20 at a position relatively close to the

hinge axis H3 connecting the rotation mechanism 20 to the swivel member 30. The
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second end 42 of the spacer 40 may for instance be at a distance from the hinge axis H3
connecting the swivel member 30 to the rotation mechanism which is less than 10% of
the total longitudinal length of the swivel member 30.

In general, the hinge connection (HS5) associated with the second end 42 of the
spacer 40 is positioned relatively close to the hinge connection (H3) connecting the
rotation mechanism 20 to the swivel member 30 to keep the moment (product of the
force and the moment arm) relatively small.

The first end 41 of the spacer 40 may be connected to the frame 10 at a first
distance from the hinge axis H and the second end 42 of the spacer 40 may be
connected at a second distance from hinge axis H3 associated with the second end 32 of
the swivel member 30. The first distance is measured parallel to a longitudinal axis of
the frame 10 and the second distance is measured parallel to the longitudinal axis of the
swivel member 30.

The first distance may be greater than the second distance. The second distance
may be zero.

The first distance may be less than 10% of the total longitudinal length of the
frame 10. The second distance may be less than 10% of the total longitudinal length of
the swivel member 30.

All hinge axes H — HS are substantial horizontal and parallel with respect to each
other.

As shown in the Fig.’s 1 — 3, the crane 1 comprises afirst guiding wheel 51
positioned at the top 3 of the crane 1 and a second guiding wheel 52 at the base 2 of the
crane 1. The guiding wheels 51, 52 are provided for guiding a hoisting cable 53. The
second guiding wheel 52 may function as a winch for controlling the length of the
hoisting cable 53. Also separate winch means may be provided.

In use, the rotation mechanism 20 will be operated to control the position of the
frame 10. When moving from the upper position to the lower position, the length of the
rotation mechanism 20 will be increased, thereby rotating the frame 10 about the
horizontal hinge axis H towards an overboard position. The swivel member 30 will also
rotate about the hinge axis H2 connecting the swivel member 30 to the base member 2.
As a result, the second end of the rotation mechanism 20 which is connected to the
swivel member 30 will move towards the edge of the vessel 4, allowing the first end 21

of the rotation mechanism 20 to reach further. The frame 10 is thus provided with a
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freedom of movement which is larger than could be obtained with a rotation
mechanism that would be coupled to the base member 2 directly.

During lowering of the frame 10, the length of the hoisting cable 53 may be
controlled.

When moving from the lower position to the upper position, the length of the
rotation mechanism 20 will be decreased, thereby rotating the frame 10 about the
horizontal hinge axis H towards an onboard position. The swivel member 30 will also
rotate about the hinge axis H2 connecting the swivel member 30 to the base member 2.
As a result, the second end of the rotation mechanism 20 which is connected to the
swivel member 30 will move to a more onboard position, i.e. away from the edge of the
vessel 4. Simultaneously, the length of the hoisting cable 53 may be controlled.

According to an alternative embodiment, two or more rotation mechanisms 20
may be provided working in parallel. The rotation mechanisms 20 may be provided
next to each other. One may for instance be connected to the frame 10 close to or at the
top 3 of the crane, while another rotation mechanism may be connected to the frame 10
at a position away from the top 3 of the crane.

Each rotation mechanism 20 may be provided with its own swivel member 30.
However, the two or more rotation mechanisms 20 may also be connected via one
mutual swivel member 30.

Descriptions above are intended to be illustrative, not limiting. Thus, it will be
apparent to one skilled in the art that modifications may be made to the invention as

described without departing from the scope of the claims set out below.
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LIST OF ELEMENTS
1 crane
2 base member
3 top of crane
4 vessel
5 deck
6 receptacle
10 frame
20 rotation mechanism
21 first end of rotation mechanism
22 second end of rotation mechanism
30 swivel member
31 first end of swivel member
32 second end of swivel member
40 spacer
41 first end of spacer
42 second end of spacer
51 first guiding wheel
52 second guiding wheel
53 hoisting cable
H horizontal hinge axis
H1 -HS5 hinge axes
B20-B30 longitudinal body axes
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CLAIMS

1. Vessel (4) comprising a crane (1), the crane (1) being connected to a deck (5) of
the vessel, the crane (1) comprising

- a frame (10) which is rotatable about a horizontal hinge axis (H), and

- a rotation mechanism (20) connected to the frame (10) at a position away from
the horizontal hinge axis (H), which is arranged to rotate the frame (10) about the
horizontal hinge axis (H) from an upper position to a lower position and vice versa,
wherein in the upper position a top of the crane (3) is higher than in the lower position,

characterized in that the crane (1) further comprises

- a swivel member (30), which is with a first end (31) rotatable connected to the
deck (5) and which is with a second end (32) rotatable connected to the rotation
mechanism (20), wherein the swivel member (30) is rotatable from an inward position

associated with the upper position of the frame (10) to an outward position associated

with the lower position of the frame (10) and vice versa.

2. Vessel (4) according to claim 1, wherein the rotation mechanism (20) extends
along a longitudinal body axis from a first end (21) which is rotatable connected to the
frame (10) and a second end (22) which is rotatable connected to the second end (32) of

the swivel member (30).

3. Vessel (4) according to claim 2, wherein the swivel member (30) extends along a
longitudinal body axis from the first end (31) to the second end (32) of the swivel
member (30), the crane (1) comprising

- a spacer (40) arranged between the frame (10) and one of the swivel member
(30), the rotation mechanism (20) and the connection between the swivel member (30)
and the rotation mechanism (20), preventing the longitudinal body axis of the rotation
mechanism (20) and the longitudinal body axis of the swivel member (30) from

reaching a parallel position.

4. Vessel (4) according to claim 3, wherein the spacer (40) is with a first end (41)

rotatable connected to the frame (10) and with a second end (42) rotatable connected to
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one of the swivel member (30), the rotation mechanism (20) and the connection

between the swivel member (30) and the rotation mechanism (20).

5. Vessel (4) according to claim 4, wherein the first end (41) of the spacer (40) is
connected to the frame (10) in the vicinity of the hinge axis (H) and the second end (42)
of the spacer (40) is connected to one of the swivel member (30), the rotation
mechanism (20) and the connection between the swivel member (30) and the rotation

mechanism (20) in the vicinity of the second end (32) of the swivel member (30).

6.  Vessel (4) according to any one of the preceding claims, wherein the rotation
mechanism (20) comprises a longitudinal member which is with a first end (21)
connected to the frame (10) at a position away from the horizontal hinge axis (H) and
with a second end (22) connected to the second end (32) of the swivel member (30),
wherein the length of the longitudinal member can be varied in order to rotate the frame

(10) about the horizontal hinge axis (H).

7. Vessel (4) according to any one of the preceding claims, wherein the crane
comprises two or more parallel rotation mechanisms (20), each rotation mechanism
(20) being connected to the frame (10) at a position away from the horizontal hinge

axis (H).

8. Vessel (4) according to claim 7, wherein the crane (1) comprises two or more
parallel swivel members (30), wherein each swivel member (30) is with a first end (31)
rotatable connected to the deck (5) and with a second end (32) rotatable connected to a

respective rotation mechanism (20).



