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A CRANE ON A VESSEL

The present invention relates generally to crane systems and arrangements for marine
vessel applications. More particularly, the invention relates to a travelling crane arrangement

for a floating vessel.

Aspects of the invention provide a crane on a vessel where the crane includes a transverse
beam that extends between uprights and where the crane is movable on tracks along the

vessel.

Lifting and handling operations onboard a vessel are illustrated under reference to anchor
handling work as such operations well illustrate the tasks involved. This is in no way intended

to limit the scope of the invention to such applications.

Vessels utilized for anchor handling, such as so-called Anchor Handling Tug Vessels
(AHTVs) are often equipped with a stern roller and a relatively heavy winch. When an anchor
is to be deployed, an anchor rope, that may include a chain, a wire or a rope, is connected to
the anchor, and the anchor is lowered into the sea over the stern roller by letting out rope
from the winch. Retrieving an anchor is undertaken by performing the operations in reversed
order. Large forces are encountered during such operations and sometimes assistance is

needed from another vessel in order to ensure safe working conditions.

Conventional approaches for overcoming unsafe operations are described in, for example,
W02009/005367. The ‘367 publication proposes a roller that is parallel to the stern of the
vessel and connected to two arms. The arms, which are hinged close to the stern of the
vessel, are moving the roller between an idle position below the deck and an active position
above the stern. When an anchor is to be deployed, the anchor is placed on the deck behind
the roller. The roller is moved towards its active position, thus lifting the anchor at least partly
off the deck. The anchor may be lowered clear of the stern as the rope is let out over the
roller. A disadvantage of the equipment is that the roller is moving along a fixed path and

does not offer the flexibility of a crane.

NO325335 shows a transverse crane that spans across a vessel. The crane includes a

remotely operated arm for handling anchor equipment.

It is an object of the present invention to provide an improved crane arrangement for a

floating vessel.
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According to the present invention, there is provided a travelling crane arrangement for a
floating vessel having a pair of substantially parallel tracks, the crane arrangement
comprising: a pair of uprights for movement on respective said tracks, a transverse beam
extending between said uprights so as to extend across a deck of the vessel in spaced
relation thereto, the beam having a trolley arranged for movement along the beam, the trolley
carrying at least part of a lifting mechanism operable to lift a load above the deck, wherein
the crane arrangement is characterised by the provision of a support selectively positionable
in an brace position in which it extends between the deck and the trolley to at least partially
support the beam in compression during use of the crane to lift or otherwise support the
weight of a load. The terms “tracks” is used herein to refer to any convenient elongate
member along which other components of the arrangement may run and thus includes, for
example, rails, channels or the like. Preferably the tracks are arranged to extend in a
substantially stem-stern direction of the vessel and may either me mounted directly on or in
the cargo deck or other deck of the vessel, or be raised above the deck, for example in the

region of the vessel's gunwales.

Preferably, said support comprises an arm slideably mounted to said trolley for sliding
movement between a retracted position in which the arm is substantially clear of the deck

and a brace position in which a lower end of the arm engages the deck to support the beam.

Conveniently, said arm forms part of said lifting mechanism and is configured for use in lifting
a load when not engaged with the deck to support the beam, the lifting mechanism being

operable to lift said load by slideably raising the arm relative to the trolley.

Advantageously, said lifting mechanism comprises a lifting member arranged for sliding
movement along said support, the lifting mechanism being operable to lift a load via upwards

movement of the lifting member along the support.

Preferably, said lifting mechanism is operable for independent movement of i) said arm

relative to said trolley, and ii) said lifting member relative to said arm.

Advantageously, said lifting mechanism is operable to move said lifting member relative to

said arm whilst the lower end of said arm is engaged with the deck to support the beam.

Conveniently, said lifting member comprises a rotatably mounted sheave, the lifting member

being operable via movement of a wire or rope passing around the sheave.
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Preferably, the crane arrangement is provided in combination with a tool releasably

connectable to said lifting member.

Alternatively, or additionally, the crane arrangement may be provided in combination with a

tool releasably connectable to the lower end of said arm.
Preferably, the or at least one said tool is a gripping tool.
Advantageously, the or at least one said tool is remotely controlled.
Conveniently, the tool comprises a robotic arm.

Preferably, the crane arrangement comprises two said trolleys, each trolley being arranged

for independent movement along said beam and having a respective said support.

Advantageously, each said support has a respective said lifting member, the lifting
mechanism being operable to raise and lower said lifting members either independently of

one another or in synchronism.

Conveniently, said lifting members are arranged in facing relation to one another, thereby
permitting each to be connected to a respective part of a load extending between said

supports.

Preferably, the arrangement further comprises a pair of carriages configured for sliding
movement along respective said tracks, wherein each said upright is pivotally connected to a
respective said carriage and is thus arranged for tilting movement about a substantially

horizontal axis.

Advantageously, said beam is pivotally connected to each said upright about a substantially

horizontal axis and is arranged for tilting movement relative to said uprights.

Conveniently, the arrangement is provided on a vessel and the lower end of the or each said
arm is releasably connectable to a respective fitting mounted in or on the deck of the vessel

when the arm is in its operative position.

Preferably, the vessel is provided with a roller hook comprising a roller mounted for rotation
about an axis between a pair of spaced apart side members, the roller hook having a stowed

position beneath the deck of the vessel.
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Advantageously, said side members are each configured for connection to a respective said
lifting member, the roller hook thus being arranged to be lifted clear of the deck by said lifting

members.

Conveniently, said roller hook is received within a cradle when in said stowed position, the
cradle being mounted for transverse sliding movement in or below said deck, and wherein
said fittings for connection to the lower ends of said arms are provided on the cradle in

spaced relation to one another on respective sides of the roller hook.

So that the invention may be more readily understood, and so that further features thereof
may be appreciated, embodiments of the invention will now be described by way of example

with reference to the accompanying drawings in which:

Figure 1 is a perspective view of vessel for anchor handling operations that includes a crane

and a roller hook;

Figure 2 shows to a larger scale an end view of the crane where the upper part of the crane

is in its lower position;

Figure 3 shows an end view of the crane where the upper part of the crane is in its upper

position;

Figure 4 shows an end view of the crane where the crane is tilted and a manipulator arm is

extending from the crane;

Figure 5 shows to a larger scale a perspective view of a the interface between an upright of

the crane and the vessel;

Figure 6 shows in a perspective view a section of the deck of the vessel including a roller

hook in its lower position and a lifter of the crane;,

Figure 7 shows in a perspective view the roller hook fixed to the crane;
Figure 8 shows a side view of the roller hook fixed to the crane;

Figure 9 shows a side view of the roller hook used as a pulley;

Figure 10 shows a principal sketch of a vessel where an item is retrieved from the sea and

where the rope is passing over the stern roller and to a winch;
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Figure 11 is a view corresponding generally to that of figure 10, but illustrates the rope

passing over the roller hook when the roller hook is in its active position on the crane;

Figure 12 is a view corresponding generally to that of figure 11, but illustrates the item

entering the deck of the vessel;

Figure 13 is a view corresponding generally to that of figure 12, but which shows the
arrangement after the item has been retrieved onto the deck and the roller hook has been

lowered to its stowage position,;

Figure 14 is a perspective view of vessel for anchor handling operations having a crane

arrangement in accordance with another embodiment;
Figure 15 is a perspective view of the crane arrangement shown separate from the vessel,

Figure 16 is an elevational view of the crane arrangement of figures 14 and 15, showing the

crane in the position of figure 15;

Figure 17 is a generally similar view to figure 15, but shows the crane in an alternate

position/configuration;

Figure 18 is a generally similar view to figure 16, but which shows the crane in the

position/configuration of figure 17,
Figure 19 is perspective view showing the crane in another alternate position/configuration;
Figure 20 is an elevational view showing the crane in the position/configuration of figure 19,

Figure 21 is a perspective view showing the crane of figures 13 to 20 in a position

immediately prior to connection to tools stowed below the deck of the vessel,
Figure 22 shows the crane equipped with tools for use in handling an anchor chain;
Figure 23 shows the crane equipped with tools in an alternative manner;

Figure 24 shows the crane supporting an anchor via a lifting yoke;

Figure 25 shows the crane setting the anchor down at the aft end of the vessel's deck;
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Figure 26 shows the crane in an alternate position ready for connection to a roller hook, and

also shows the roller hook in the deck;

Figure 27 shows the crane in an initial stage during connection to the roller hook, with

support arms extending downwardly to the deck;

Figure 28 is a perspective view, from the opposite side, of the lower ends of the support

arms, with lifting members associated therewith connected to the roller hook;
Figure 29 shows the crane in use to lift the roller hook above the deck;

Figure 30 shows the crane in use in an alternative mode of operation in which it is tilted over

the aft end of the vessel,
Figure 31 shows the crane supporting the roller hook over the aft end of the vessel,

Figure 32 shows the crane in a parked position and the roller hook in use for spooling a wire

between two winches;
Figure 33 shows the crane supporting a wire-coiling tool; and

Figure 34 is an enlarged view showing the wire-coiling tool of figure 33 fixed to the lower end

of one of the crane’s support arms.

Referring initially to figure 1, there is illustrated a marine vessel 1 of a so-called Anchor

Handling Tug Vessel (AHTV) type. The vessel has a deck 2 including retractable towing pins
4 and stern rollers 6 as is conventional for such vessels. The vessel 1 is also equipped with a
heavy winch 8 at deck level and a pair of lighter winches 10 position raised above the deck 2,

on the vessel's superstructure.

Along each side of the deck 2 there are provided respective tracks 12 for a crane 14 of a
gantry type. The tracks 12 are parallel, extend in the stem-to-stern direction of the vessel and
are shown mounted to the gunwales of the vessel, at positions raised above the deck 2.
However, it is to be appreciated that the tracks could alternatively be mounted in or on the
deck 2.

The crane 14 includes a transverse beam 16 that extends between two uprights 18. The

uprights are movable on wheels 20 along the tracks 12, as shown most clearly in figure 5.
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A lifter 22 for lifting of heavy loads is connected to a trolley 24. The trolley 24 is movable

along the transversal beam 16. A knuckle boom 26 is also connected to the trolley 24.

A hydraulic aggregate 28 and winch 30 for operating the lifter 22 via and arrangement of

wires and pulleys are fixed to the crane 14.

A roller hook 32 is positioned in an aperture 34 in the deck 2 at a position in front of the

towing pins 4.

The uprights 18 of the crane are extendable. A first hydraulic ram 36 is connected between a
lower telescopic part 38 and an upper telescopic part 40 of each upright as shown most
clearly in figure 2. In figure 2 the transverse beam 16 is shown in its lower position with the
first ram 36 fully retracted. Figure 3 shows the upper telescopic part 40 having been driven
upwardly with respect to the lower telescopic part 38 via extension of the first hydraulic ram
36, the resultant effect being to raise the transverse beam 16 to the upper position illustrated.

The first ram 36 is not shown in figure 3.

The lower telescopic part 38 of the upright is pivotally mounted about an axis 42 to a carriage
44. The carriage 44 holds the wheels 20. A second hydraulic ram 46, which is connected
between the carriage 44 and the lower telescopic part 38 of the upright, is designed to tilt the
transverse beam 16 and the uprights 18 about the axis 42 upon extension, as illustrated in
figure 4. In figure 4 the knuckle boom 26 is shown in an extended position suitable for

forerunner work.

In this arrangement each carriage 44 is moved along its respective track 12 via operation of
a hydraulic motor 48 which is mounted to the carriage and which engages with a toothed,
rack 50 extending parallel to the track 12 in close spaced relation thereto. This is illustrated

most clearly in figure 5.

The lifter 22 is equipped with a telescopic lifting arm 52 that is extendable in the vertical
direction as illustrated most clearly in figures 6 and 7. A wire 54, which is connected to the
winch 30, is shown running in a well known manner over pulleys 56 on the trolley 24 and on

the arm 52. The knuckled boom 26 is not shown in figures 6 and 7.

At its lower end, the telescopic arm 52 is equipped with a cross-beam 58 that includes two
actuator-operated hooks 60 which are spaced apart from one another at opposite ends of the

cross-beam 58.
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A cradle 62 is positioned in the aperture 34 in the deck 2, as shown in figure 6. The cradle 62
is movable in the aperture 34 on transversely oriented tracks 64 via a first actuator 66 in the

starboard-portside direction of the vessel 1.

The cradle 62 includes an elevating module 68. The elevating module 68 is moveable in the

vertical direction relative to the cradle 62 by a second actuator 70.

The roller hook 32 includes a roller 72 which is mounted for rotation about an axis between a
pair of spaced apart side members 74. The roller 72 is thus free to rotate relative to the side
members 74. Each side member carries a fitting in the form of a catch 76 along its upper
edge, each catch being configured for engagement with the hooks 60 of the cross-beam 58.
In addition, each side member 74 is also provided with a pair of extendable locks 78

arranged at respective upper corners of the side members.

The roller hook 32 is pivotally connected to the elevating module 68 via respective releasable

pivotal connections 80 at the lower regions of the two side members 74.

In its idle position, the roller hook 32 rests on the elevating module 68 in the cradle 62 below
the deck 2. When the roller hook 32 is to be activated, a rope (or a wire or a chain) 84 will
normally be located between the towing pins 4 as shown in figure 6. The cradle 62 with the
roller hook 32 is moved in the starboard-portside direction so as to position the roller 72
beneath the rope 84. The elevating module 68 is then elevated to lift the roller hook 32,
preferably until the roller abuts the rope 84, and the connections 80 are released leaving the
roller hook resting on the elevating module but not pinned thereto. The crane 14 is then
moved along the tracks 12 and the trolley is moved along the transverse beam 16 as
necessary to position the lifter 22 over the roller hook 32. The telescopic arm 52 is then
extended so as to lower the cross-beam 58 towards the roller hook. As illustrated in figure 6,
the cross-beam spans the gap between the side members 74 of the roller hook and the

hooks 60 at each end of the cross-beam engage respective catches 76.

The lifter 22 then moves the roller hook 32 upwardly towards the traverse beam 16 where the
side members 74 engage within complementary receptacles 86 as shown in figures 7 and 8.
The locks 78 are then operated to engage with the receptacles 86, whereupon the lifter 22
may be disconnected from the roller hook 32, leaving the roller hook 32 secured to the

transverse beam 16 in the raised position above the deck 2.
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Figure 9 shows the roller hook 32 in use in another type of operation in which it remains
pinned to the elevator module 68 but is lifted above the level of the deck 2 via the elevator

module for use as a pulley for spooling purposes.

When an object 88 such as an anchor is to be retrieved, a rope 84 is run from the heavy
winch 8, over one of the stern rollers 6 and is connected to the object 88, as illustrated in
figure 10. Figure 10 also shows the crane 14 is in its retracted parked position immediately
aft of the vessel's superstructure, while the roller hook 32 is in its idle stowed position below
the deck 2.

The roller hook 32 is then engaged with the rope 84 and connected to the crane 14 as
described above. The crane 14 may then be moved to the stern of the vessel 1 and tilted out
over the stern via extension of the second hydraulic rams 46 to move the uprights pivotally
about their pivot axes 42, as shown in figure 11. The object 88 may then be lifted at least

partly out of the sea without being bent over the stern roller 6.

In figure 12, the object 88 is shown entering the deck 2 over the stern roller 6 at an angle that
that creates significantly less tension in the rope 84 than would be the case if the object were
pulled onto the deck with the rope 84 passing directly over the stern roller 6 as in the prior
art.

Figure 13 shows the object 88 retrieved and located on the deck 2, with the roller hook 32
having been lowered back down to the deck 2 to a position favourable for disconnecting the

rope from the object.

Turning now to consider figures 14 to 34, a second crane arrangement in accordance with
the invention will be described. The same reference numbers are used below to refer to
components or parts which are either identical to, or equivalent to corresponding parts or

components described above in connection with the arrangement of figures 1 to 12.

Figure 14 shows a marine vessel 1 of the same general configuration to that described
above and illustrated in figure 1; namely an AHTV. The vessel 1 again has a deck 2
including retractable towing pins 4 (not shown in figure 1) and stern rollers 6 in a generally
conventional configuration. The vessel is also equipped with a heavy winch 8 at deck level
and a pair of lighter winches 10 at a position raised above the deck 2, on the vessel's

superstructure.
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Along each side of the deck 2 there are provided respective tracks 12 for the crane 14 which
is again of a travelling gantry type. The tracks 12 are parallel, extend in the stem-to-stern
direction of the vessel and are shown mounted to the gunwales of the vessel, at positions
raised above the deck 2. However, it is to be appreciated that the tracks could alternatively

be mounted in or on the deck 2.

The crane 14 again includes a transverse beam 16 extending between a pair of uprights 18,
the uprights being movable on wheels 20 along the tracks 12 in a generally similar manner to

that described above with reference to the arrangement of figures 1 to 12.

Whilst the uprights 18 of the particular arrangement shown in figures 14 to 34 are not
extendible in the sense of the arrangement of figures 1 to 12, it is envisaged that variants of

the illustrated arrangement could have such a configuration.

Two trolleys 24, 25 are mounted to the transverse beam 16 for independent movement along
the beam. In the parked position illustrated in figures 14 to 16 it will be noted that one trolley
24 is located at the port end of the beam 16, generally adjacent the upper end of the port
upright 18, whilst the other trolley 25 is located at the starboard end of the beam 16,
generally adjacent the upper end of the starboard upright 18.

As illustrated most clearly in figure 15, the transverse beam 16 comprises a pair of spaced
apart parallel members 90, each of which has a track or rail 91 mounted on its upper surface

along which the trolleys 24, 25 are mounted for movement along the beam 16.

Each trolley 24, 25 carries a respective lifting arm 92, 93 which forms part of a lifting
mechanism operable to lift a load above the deck 2. The lifting arms 92, 93 are each
slideably mounted to a respective trolley 24, 25 for sliding movement in a direction
substantially parallel to the uprights 18, and the lifting mechanism is operable to move the
lifting arms 92, 93 relative to their respective trolleys independently of one another. As
indicated most clearly in figure 16, the lower end region of each arm 92, 93 carries a
rotatably mounted pulley wheel 56. Control wires (not shown) extend down the length of
each arm in a loop around the pulley wheels 56 and then return upwardly to the trolleys. The
control wires and are used to control the vertical position of the lifting arms 92, 93 in a
manner known per se and similar to that in which the length of the liting arm 22 of the

previously described embodiment is controlled.
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As will be noted from figure 15 in particular, the two lifting arms 92, 93 pass between the two
beam members 90 and so any load supported or lifted by the lifting arms will be spread

substantially equally between the two beam members S0.

Figures 14 to 16 show the two lifting arms 92, 93 in parked positions in which they extend
downwardly from their respective trolleys with their lower ends 94, 95 spaced above the deck
2. As will also be noted, the lifting arms are each shown with a lifting hook 96, 97 fitted to

their lower ends.

Figures 17 and 18 show the crane arrangement in a position in which the two trolleys 24, 25
have been moved towards one another so as to sit generally adjacent in a central region of
the beam 16. As will be noted, with the trolleys 24, 25 positioned adjacent one ancther in this
manner, the two lifting arms are spaced from one another. Figures 17 and 18 also show the

two lifting arms 92, 93 in their fully lowered positions relative to the trolleys 24, 25.

As also shown in figures 17 and 18, each lifting arm 92, 93 is provided with a respective
lifting member 98, 99, the lifting members being mounted to the arms for sliding movement
along the length of the arms. The lifting members 98, 99 are each arranged so as to extend
in an inboard direction from the arm on which they are mounted towards the other arm, and
so in this manner the lifting members 98, 99 are arranged in facing relation to one another,
with each occupying a space between the two lifting arms 92, 93. Each lifting member 98,
99 has a rotatably mounted sheave 100, 101 around which a control wire (not shown) is
passed, looping down from the trolley above in a manner known per se. The two lifting
members 98, 99 are moved along their respective arms 92, 93 under the control of the wires.
The lifting mechanism can be controlled either to move the two lifting members 98, 99

independently of one another or in synchronism.

As will therefore be appreciated, the lifting arms 92, 93 and the lifting members 98, 99 all
form part of the overall lifting mechanism of the crane arrangement. It is to be noted that the
lifting mechanism is operable to move the two arms 92, 93 relative to their respective trolleys
24, 25 entirely independently of any movement between the lifting members 98, 99 and the
arms. This means that either arm 92, 93 can be raised or lowered relative to its supporting
trolley 24, 25 either with its respective lifting member 98, 99 remaining stationary with respect
to the arm, or with simultaneous movement of the lifting member 98, 99 either up or down the
arm. Similarly, the lifting members 98, 99 can both be moved with or without simultaneous

movement of their respective lifting arms 92, 93. This functionality of the lifting mechanism
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provides for considerable flexibility in lifting operations.

Turning now to consider figures 19 and 20, the crane arrangement is illustrated in an
alternate, tilted position. It will thus be appreciated that the crane arrangement of this
embodiment has a similar tilting function to that of the embodiment illustrated in figures 1 to
13. More particularly, each upright 18 is again pivotally mounted about a substantially
horizontal pivot axis 42 to a respective carriage 44, the carriages holding the wheels 20 for

movement along the tracks 12.

A first actuator 102 in the form of a hydraulic ram is connected between each carriage 44
and an upper end of each upright 18. Figure 20 illustrates in solid lines the position of the
crane arrangement when the two actuators 102 are each in their fully retracted positions, and
it will be seen that in this condition the two uprights 44 both extend substantially vertically
upwards from the carriages 44. As illustrated in figure 19, and in phantom in figure 20,
extension of the two actuators 102 is effective to tilt the uprights 18 in an aft direction about

the axes 42.

Additionally, a pair of second actuators 103 are also provided, each of which also takes the
form of a hydraulic ram. The second actuators 103 are each connected between a
respective carriage and a corresponding end part of the transverse beam 16. The transverse
beam 16 is pivotally connected at each end to a respective upright 18 for rotation about an
axis 104 running parallel to the length of the beam 16 and transversely relative to the vessel
1. As will thus be apparent, the beam 16 is mounted for rotational movement relative to the
uprights 18, this movement being controlled via the second actuators 103, independently of
the tilting movement of the uprights 18. Figure 19 shows the uprights 18 tilted rearwardly
relative to their supporting carriages 44, and also shows the transverse beam 16 having
been simultaneously rotated relative to the uprights, under the control of the second
actuators 103, such that the lifting arms 92, 93 remain substantially vertical. In contrast,
figure 20 shows, in phantom, the uprights 18 tilted rearwardly and the beam 16 also having
been rotated relative to the uprights so that the lifting arms 92, 93 adopt a non-vertical

position.

Turning now to consider figure 21, the crane arrangement 14 is shown installed on an AHTV
having a tool store 104 located below the level of the deck 2, on the starboard side of the
vessel 1. The tool store 104 takes the form of a cavity formed below the deck, and is

provided with slideably retractable doors 105. The doors 105 are shown in figure 14 in their
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retracted positions which are effective to open the tool store 104 for access.

The crane 14 is shown positioned so that the two trolleys 24, 25 are generally adjacent one
another at the starboard end of the transverse beam 16. The port trolley 24 is shown
positioned immediately above the open tool store 104, and its lifting arm 92 is shown
extending down towards the tool store. The port lifting arm is thus positioned ready to
receive a handling tool from within the tool store, for connection to the lower end of the arm,
for example in place of the lifting hook 96 previously illustrated. It will thus be appreciated
that the tool store 104 may contain one or more tools for releasable connection to the lower
end of each lifting arm 92, 93. Connection of a suitable tool to the arm can either be done
manually, involving deck personnel manually lifting the tool from within the store and
connecting it to the lower end of the arm located above, or possibly automatically by lowering

the arm 92 down into the store 104 and into automatic engagement with the tool.

Figure 21 shows the lifting arm 93 of the starboard trolley 25 with a first tool 106 already
connected to its lower end, the tool 106 having been retrieved from the tool store 104 as

described above.

Figure 22 shows the crane arrangement with a second tool 107 having been retrieved from
the tool store 104 and connected to the lower end of the port lifting arm, both lifting arms thus
each having a respective tool connected thereto. The doors 105 of the tool store 104 are
closed after selection of appropriate tools. The crane 14 is shown in use handling a heavy
chain 108 which runs from the heavy winch 8, through a raised gripping jaw 109, between
the raised towing pins 4 and which terminates with a connection to an anchor 110 shown
hanging over the rollers 6 at the stern of the vessel. In particular, it will be noted that the
second tool 107 connected to the starboard lifting arm is provided in the form of an
articulated robotic arm having a gripping jaw 111 at its free end. The robotic arm is
configured for remote control, for example by an operative sitting in a control room, remote

from the operations on deck.

Figure 23 illustrates the crane 14 performing a similar chain handling operation, but in this
arrangement the robotic arm tool 107 is connected to the lifting member 98 of the starboard

lifting arm 92 instead of the lower end of the arm itself.

Figure 24 shows the crane 14 in use lifting and transporting a deep sea anchor 110 above

the deck 2 in an aftwards direction towards the stern rollers 6 in readiness for launching. The
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anchor 110 is connected to and suspended from a lifting yoke 112. The lifting yoke 112 is
shown connected at opposite ends to respective lifting members 98, 99 and is thus
supported between the two lifting arms 92, 93, both of which are in a raised position to lift the

anchor 110 clear of the deck 2.

Figure 25 shows the crane 14, supporting the yoke 112 and the anchor 110, in its aftmost
position in which the carriages 44 are located at the aft ends of their respective tracks 12. In
this position, the transverse beam 16 and the lifting arms 92, 93 are located above the aft

end of the deck, immediately forward of the stern rollers 6.

Figure 26 shows the crane 14 in a subsequent position in preparation for launch of the
anchor 110. As will be noted, the anchor 110 has been lowered and set down on the deck
adjacent the stern rollers 6. The lifting yoke 112 is not shown in figure 26 as it has been
moved forwardly by the crane 14 and positioned in a safe stowage position, clear of the

launching area.

The heavy anchor chain 108 is shown in figure 26 connected to the anchor so as to extend
forwardly from the anchor, over the roller hook 32 and along the deck 2 to the heavy winch 8.
The roller hook 32 has a generally similar configuration to that previously described and as
shown in figures 1 to 13. As will be appreciated, when not in use the roller hook 32 is stowed
below the level of the deck behind a pair of sliding doors 113. The doors 113 are shown in
figure 26 in an open position to provide access to the roller hook 32. The crane 14 is shown
in a longitudinal position along the deck 2 which is effective to locate the transverse beam 16

above the roller hook 32.

The roller hook 32 is positioned below the anchor chain 108, whereupon the trolleys 24, 25 of
the crane are moved together so as to be positioned adjacent one another and above the
roller hook 32 as shown in figure 27. Figure 27 also shows the two lifting arms 92, 93 in a
fully lowered position in which they extend from the level of the deck 2 all the way up to their
respective trolleys 24, 25. More particularly, the lower end of each lifting arm 92, 93 is shown
engaged in a respective fitting in the form of a socket 114 formed in the cradle 62 on
opposite sides of the roller hook 32, as illustrated most clearly in figure 28. The lower ends
of the lifting arms 92, 93 are releasably locked in position in the sockets 14, for example by
suitable catches or the like. The lifting arms 92, 93 are then both locked in position relative
to their respective trolleys 24, 25 to resist relative movement between the arms and the

trolleys.
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Figure 27 also shows the roller hook 32 having been raised above the level of the deck 2 by
the underlying elevating module 68, the catches 76 on the two side members 74 thus being
presented in a position above the level of the deck and adjacent respective arms 92, 93. The
two lifting members 98, 99 can then be moved downwardly along their respective arms 92,
93 and into engagement with the two catches 76 for releasable connection thereto. This is
illustrated in figure 28, and in this configuration the roller hook 32 is connected to the two

lifting members 98, 99.

The crane 14 can then be operated to lift the roller hook 32 upwardly, out of the cradle 62
and towards the transverse beam 16 by moving the two lifting members 98, 99 upwardly
along their respective arms as illustrated in figure 29. In this manner the crane thus serves a
similar function to that described above in connection with the arrangement of figures 1 to 13.
However, it is important to note the function of the two lifting arms 92, 93 during this

operation.

Because the two lifting arms 92, 93 are locked relative to their respective trolleys 24, 25 at
their upper ends, and are received in and connected to the sockets 114 at deck level at their
lower ends, they effectively adopt a brace position in which they function as supports to at
least partially support the transverse beam 16 (the arms acting in compression) as the crane
lifts the rolier hook 32 and the associated weight of the chain and anchor. The arms 92, 93
thus relieve the bending stresses which would otherwise be applied to the transverse beam

under the weight of the roller hook 32 and associated load of the chain and the anchor.

The lifting arms 92, 93 of the above-described arrangement thus have a dual function.
Firstly, they can be raised or lowered relative to their respective trolleys 24, 25 in order to
serve a lifting function as best illustrated in figures 24 and 25. Secondly, they can be used
as supporting braces to relieve stress in the beam 16 as heavy loads are lifted by the lifting

members 98, 99, as best illustrated in figure 29.

It is envisaged that the lifting arms 92, 93 could be used in their bracing function for various
other lifting operations apart from the roller hook lifting operation described above. In order
to maximise the flexibility of the crane arrangement it is therefore proposed to provide the
lower end of each arm 92, 93 with a pad or other such fitting in order to permit the arms to be
lowered into brace positions at any of a number of different positions on the deck 2, the pad
simply sitting on the upper surface of the deck. In such an arrangement it is envisaged that

the only requirement for a suitable bracing position for the arms would be that the deck
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beneath is sufficiently well supported to withstand the loads likely to be applied by the arms
92, 93 as the crane is used to lift or support a load. Alternatively, the deck 2 may be
provided with fittings for connection to the lower ends of the arms at discrete positions

around the deck.

Turning now to consider figure 30, the crane arrangement 14 is shown in use to operate a
tool in the form of a boathook 115 which is pivotally connected to the lower end of the one of
the lifting arms 92. The crane is positioned as far aft as possible, with its two carriages 44
thus located at the aft ends of the tracks 12. In order to increase the reach of the boathook
115 over the stern of the vessel 1, the uprights 18 have been tilted rearwardly about their
pivot axes 42 in the manner described above in connection with figures 19 and 20. The
position of the boathook 115 can also be controlled via pivotal movement of the transverse

beam 16 relative to the uprights 18.

Figure 31 shows the crane 14 in a similar position in which the uprights 18 are tilted
rearwardly so as to support the transverse beam 16 over the sea. In this configuration the
lifting members 98, 99 are connected to the roller hook 32 and the lifting arms 92, 93 are fully
raised so that the roller hook 32 is suspended from the trolleys 24, 25 and is clear from
obstruction by the lifting arms. In this configuration the crane 14 and the roller hook 32 can
be used for operations involving the lowering of load to the seabed; for example installation

of a Christmas tree on a subsea oil-well.

As will be appreciated, the above-described configuration of crane, having independently
operable trolleys 24, 25, lifting/support arms 92, 93 and lifting members 98, 99 is extremely
flexible in terms of its potential uses and the types of deck operations it can be adapted to
berform. For example, figures 33 and 34 illustrate the crane 14 being used for wire-winding
operations, in which only one trolley 25 and its associated lifting arm 93 are used, the other
trolley 24 being left in its parked position. The lower end of the operative arm 93 is shown
connected to a cross-beam 58 of generally identical configuration to that described above in
connection with figure 6. In this arrangement, however, the cross-beam is shown releasably
connected, via its hooks 60, to a wire winding tool 116 which is provides for motorised

spooling and unwinding of wire coils.

Figure 32 illustrates the crane 14 in an inoperative parked position, and shows the roller hook
32 raised above the level of deck 2 in a similar manner to that illustrated in figure 9 discussed

above. In this position, the roller hook 32 can be used for spooling operations, for example
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to spool a wire or a rope 116 between the heavy winch 8 and one of the light winches 10 as

shown.

It is to be appreciated that terms of orientation used herein such as “horizontal’, “vertical” and
derivatives thereof, are intended to refer to the normal orientation of certain components
relative to the normal position of the vessel 1 when floating in normal trim in substantially flat

water.

When used in this specification and claims, the terms “comprises” and “comprising” and
variations thereof mean that the specified features, steps or integers are included. The terms

are not to be interpreted to exciude the presence of other features, steps or integers.

It will be understood by those of ordinary skill in the art that the disclosed crane systems can
be implemented using any suitable materials and conventional hardware components using
the techniques disclosed herein. While certain embodiments have been shown and
described, modifications thereof can be made by one skilled in the art without departing from
the scope or teachings herein. Many variations and modifications of the crane systems are

possible and are within the scope of the invention.

The features disclosed in the foregoing description, or in the following claims, or in the
accompanying drawings, expressed in their specific forms or in terms of a means for
performing the disclosed function, or a method or process for obtaining the disclosed results,
as appropriate, may, separately, or in any combination of such features, be utilised for

realising the invention in diverse forms thereof.

While the invention has been described in conjunction with the exemplary embodiments
described above, many equivalent modifications and variations will be apparent to those
skilled in the art when given this disclosure. Accordingly, the exemplary embodiments of the
invention set forth above are considered to be illustrative and not limiting. Various changes
to the described embodiments may be made without departing from the spirit and scope of

the invention.
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CLAIMS

1. A travelling crane arrangement for a floating vessel having a pair of substantially
parallel tracks, the crane arrangement comprising: a pair of uprights for movement on
respective said tracks, a transverse beam extending between said uprights so as to extend
across a deck of the vessel in spaced relation thereto, the beam having a trolley arranged for
movement along the beam, the trolley carrying at least part of a lifting mechanism operable
to lift a load above the deck, wherein the crane arrangement is characterised by the provision
of a support selectively positionable in an brace position in which it extends between the
deck and the trolley to at least partially support the beam in compression during use of the

crane to lift or otherwise support the weight of a load.

2. A crane arrangement according to claim 1, wherein said support comprises an arm
slideably mounted to said trolley for sliding movement between a retracted position in which
the arm is substantially clear of the deck and a brace position in which a lower end of the arm

engages the deck to support the beam.

3. A crane arrangement according to claim 2, wherein said arm forms part of said lifting
mechanism and is configured for use in lifting a load when not engaged with the deck to
support the beam, the lifting mechanism being operable to lift said load by slideably raising

the arm relative to the trolley.

4. A crane arrangement according to any preceding claim, wherein said lifting
mechanism comprises a lifting member arranged for sliding movement along said support,
the lifting mechanism being operable to lift a load via upwards movement of the lifting

member along the support.

5. A crane arrangement according to claim 4 as dependent upon claim 2 or claim 3,
wherein said lifting mechanism is operable for independent movement of i) said arm relative

to said trolley, and ii) said lifting member relative to said arm.

6. A crane arrangement according to claim 5, wherein said lifting mechanism is operable
to move said lifting member relative to said arm whilst the lower end of said arm is engaged

with the deck to support the beam.
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7. A crane arrangement according to any one of claims 4 to 6, wherein said lifting
member comprises a rotatably mounted sheave, the lifting member being operable via

movement of a wire or rope passing around the sheave.

8. A crane arrangement according to any one of claims 4 to 7, provided in combination

with a tool releasably connectable to said lifting member.

9. A crane arrangement according to claim 3, or any one of claims 4 to 8 as dependent
on claim 3, provided in combination with a tool releasably connectable to the lower end of

said arm.

10. A crane arrangement according to claim 8 or claim 9, wherein the or at least one said

tool is a gripping tool.

1. A crane arrangement according to any one of claims 8 to 10, wherein the or at least

one said tool is remotely controlled.
12. A crane according to claim 11, wherein the tool comprises a robotic arm.

13. A crane arrangement according to any preceding claim comprising two said trolleys,
each trolley being arranged for independent movement along said beam and having a

respective said support .

14. A crane arrangement according to claim 13 as dependent upon any one of claims 4 to
8, wherein each said support has a respective said liting member, the lifting mechanism
being operable to raise and lower said lifting members either independently of one another or

in synchronism.

15. A crane arrangement according to claim 13 or claim 14, wherein said lifting members
are arranged in facing relation to one another, thereby permitting each to be connected to a

respective part of a load extending between said supports.

16. A crane arrangement according to any preceding claim, further comprising a pair of
carriages configured for sliding movement along respective said tracks, wherein each said
upright is pivotally connected to a respective said carriage and is thus arranged for tilting

movement about a substantially horizontal axis.
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17. A crane arrangement according to claim 16, wherein said beam is pivotally connected
to each said upright about a substantially horizontal axis and is arranged for tilting movement

relative to said uprights.

18. A crane arrangement according to claim 2 or any one of claims 3 to 17 as dependent
upon claim 2, the arrangement being provided on a vessel and wherein the lower end of the
or each said arm is releasably connectable to a respective fitting mounted in or on the deck

of the vessel when the arm is in its operative position.

19. A crane arrangement according to claim 18, wherein the vessel is provided with a
roller hook comprising a roller mounted for rotation about an axis between a pair of spaced

apart side members, the roller hook having a stowed position beneath the deck of the vessel.

20. A crane arrangement according to claim 19 as dependent upon claim 15, wherein
said side members are each configured for connection to a respective said lifting member,

the roller hook thus being arranged to be lifted clear of the deck by said lifting members.

21. A crane arrangement according to claim 19 or claim 20, wherein said roller hook is
received within a cradle when in said stowed position, the cradle being mounted for
transverse sliding movement in or below said deck, and wherein said fittings for connection
to the lower ends of said arms are provided on the cradle in spaced relation to one another

on respective sides of the roller hook.

22. A crane arrangement substantially as hereinbefore described with reference to and as

shown in the accompanying drawings.
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