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(54) Floating crane

(67)  Afloating crane comprises a bearing hull com-
posed of interconnected parts, wherein on the hull a lifting
device is installed. The parts (1,2) of the bearing hull in
the form of a fixed part (1) and a movable part (2) are
interconnected, one behind another, by means of at least
one connector (3). The connector (3) is fixed on one side
to the fixed part (1) of the bearing hull and on the other
side it is movably fixed to the movable part (2) of the
bearing hull, wherein the lifting device is mounted in the
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area of the centre of buoyancy (C) of the movable part
(2) of the bearing hull in an operating position of the mov-
able part (2). In a shipping position, the two parts (1, 2)
of the hull are arranged in a top view in a line, one behind
another. However, in an operating position, the movable
part (2) of the hull is transversely arranged in relation to
the fixed part (1) of the bearing hull, forming in a top view
the shape of the letter T.
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Description

[0001] The object of the invention is a floating crane
comprising a vessel used in construction and hydraulic
engineering works conducted from water, such as crane
work in the construction of bridges, as well as dredging
works with the movement of masses of soil from the bot-
tom of dredged canals or banks. The crane is equipped
particularly with lifting devices. When equipped, among
others, with conveyor belts for the transportation of
dredged material, the vessel may be a specialist exca-
vator or a suction dredger. The floating crane is used on
waterways of limited width, such as rivers, canals and
locks.

[0002] Workcarried outfrom water withthe use oflarge
overhang work equipment, such as cranes or conveyor
belts, involve a significant load of vessels used for this
purpose, where the load is usually beyond the outline of
the hull of the vessel. The main problem in these cases
is stability, and the lack of stability can result in the over-
turning of the vessel. The stability of the vessel for the
described uses particularly depends on its width.
[0003] There are anumber of solutions of vessels used
as derrick barges or floating cranes. There are solutions
of floating cranes with a fixed arm and floating cranes
with a rotating arm. In each of these prior art solutions
particularly important are solutions in the area of a ves-
sel’'s stability during crane operations. In the solution
known from the patent specification of international ap-
plication No. WO 2007/091042, a method and system of
installation of the structure at sea is described. The so-
lution uses a floating crane. A method and system for
transporting offshore structures such as a wind turbine
generator includes supporting frames and a generator
assembled on land. The frame in the vessel is used for
lifting the structure of a complete generator, retaining it
in the upright configuration and transferring to a pre-pre-
pared foundation. A bearing element is the frame on the
vessel. The supporting structure of the wind generator
contains feet which are arranged on the foundation.
[0004] In another solution known from international
patent specification No. WO 2008/142578, a crane sup-
port apparatus and methods thereof are presented. Ac-
cording to this known solution a vessel is provided with
a device improving stability of jack-up rigs and derrick
barges. The vessel has at least three independent en-
gines. The vessel is also equipped with a lifting system
and an empty hold where a crane may be mounted. The
crane support is preferably affixed to tracks on which the
crane can slide along the deck of the vessel. The raised
and hollowed support structure of the crane enables the
use of the space occupied by the crane for the storage
of goods without hindering the movement of the crane
structure along the tracks. The crane may be used for
the expansion and assembly of offshore oil and gas plat-
forms and underwater drillings.

[0005] Another known solution of a marine lifting de-
vice is presented in the patent specification of interna-
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tional application No. WO 2010/111061. This known so-
lution presents a lifting device comprising a hull consist-
ing of two parts connected in a catamaran system, de-
signed to lift marine objects in a marine environment. The
device comprises the first and the second hull that are
spaced apart during crane operations. The first frame
spans between the hulls. Also the second frame spans
between both hulls. Both frames are spaced apart and
connect both hulls of the vessel. The first frame is con-
nected to the first hull with a universal joint and to the
second hull with a hinged connection. The second frame
is connected to the second hull with a universal joint and
to the first hull with a hinged connection. Each frame ex-
tends upwardly in an inverted U-shape that provides
space under each frame and in between the hulls for
enabling a marine vessel to be positioned in between the
hulls and under the frames.

[0006] Anotherknown solution of acrane and a method
of operation therefore is presented in US patent specifi-
cation No. US 4,569,453. According to this known solu-
tion a crane structure is mounted on a marine vessel.
The crane includes a gantry structure mounted on a ver-
tical tower structure and includes boom portions protrud-
ing from the tower structure. Preferably, the boom por-
tions may be pivotally lowered from their operating posi-
tions and then the tower structure may be rotated in a
horizontal plane, thereby reducing the overall dimen-
sions of the crane structure to facilitate transportation
and avoid lower obstructions and narrow passageways.
[0007] Another known solution of a floating crane is
presented in patent specification No. PL 120236. Accord-
ing to this known solution, on a hull of a floating crane a
rotating part of the crane is situated, holding a boom and
drives of its rotation and changes in its radius and lifting
the load controlled by controllers, and containing a device
for the compensation of a heel controlled according to a
signal of a heel sensor. The crane contains a system of
control of boom rotation drives, change in the boom ra-
dius and lifting the load on the basis of a signal of a heel
sensor. This system of control includes a device process-
ing the value of a heel angle into an electric signal trans-
mitted to a heel adjustment hydraulic system.

[0008] The invention relates to a floating crane with a
rotating lifting device. In this type of vessels there is a
problem of the transverse stabilisation of a vessel.
[0009] The problem of the heel of a hull particularly
occurs in the case of floating cranes with a rotating arm
described above, including those operating on inland wa-
ters. The permissible width of vessels on a particular in-
land body of water is usually limited by the width of the
narrowest lock in the area of the body of water. The per-
missible draught of these vessels is also limited by the
depth of waterways in the area of the body of water, and
that draught is limited by the shallowest area of the body
of water on which the vessel operates. In a number of
cases there are bodies of water where the width of the
narrowest lock is 10 metres and the smallest permissible
draught does not exceed 2 metres. Therefore, vessels
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of these dimensions must in these areas fulfil the func-
tions described above, especially this relates to the func-
tions of a floating crane. The problem is the stability of
these vessels, particularly when a crane operates with
its arm leaned over a side board, so in most cases. At
the same time, the limitation of the width of a vessel hin-
ders the installation of complex devices correcting a heel
during crane operations in a plane non-parallel to the
longitudinal plane of symmetry of a vessel. The aim of
the invention is to avoid this disadvantage.

[0010] A floating crane, according to the invention, is
described in claim 1 and in the following dependent
claims. The crane comprises a floating bearing hull com-
posed of interconnected parts. On the bearing hull alifting
device is installed.

[0011] According to the invention, parts of the bearing
hull in the form of at least one fixed part and at least one
movable part are connected to one another by means of
at least one connector. The connector is from one side
fixed to the fixed part of the bearing hull and from the
other side it is movably fixed to the movable part of the
bearing hull. The term movably used here should be un-
derstood that the movable part of the hull can rotate on
the water in a horizontal plane, where the pivoting point
of the movable partis in a free end of the connector fixed
to the fixed part of the bearing hull. The lifting device is
installed in the area of the centre of buoyancy of the mov-
able part of the bearing hull, in an operating position for
crane work of this movable part of the bearing hull.
[0012] In an operating position the fixed part and the
movable part of the bearing hull are preferably arranged
in a top view in the shape of the letter T. This is achieved
by rotation in a horizontal plane of the movable part in
relation to the fixed part of the hull, preferably at a right
angle.

[0013] The lifting device may comprise a working arm
of the crane along with the mechanism of its rotation
around a vertical axis of rotation, and a counterweight, a
lifting mechanism and other known components of such
a device.

[0014] The movable part of the hull in a preferred em-
bodiment of the invention is at the back, behind the fixed
part of the hull as seen in the direction of shipping. In this
embodiment, the movable part of the hullis hauled behind
the fixed part of the hull.

[0015] In another embodiment of the hull of the crane
according to the invention, the movable part of the hull
is before the fixed part of the hull as seen in the direction
of shipping, and in this embodiment of the invention the
movable part of the hull is pushed by the fixed part of the
hull.

[0016] According to the invention, it is provided that
the fixed part of the hull can contain at least one ballast
tank for water with a hydraulic system for filling and emp-
tying the tank. The movable part of the hull may also
contain ballast tanks with a hydraulic system for their
filing and emptying.

[0017] In a preferred embodiment of the invention, the
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fixed part of the bearing hull can be connected with the
movable part of the hull by means of atwo-arm connector.
To working ends of both arms of the connector the mov-
able part of the hull is rotationally fixed on a vertical axis
of rotation. The working ends of both arms can be fixed
by means of an outer ring of a central swing bearing of
this movable part of the hull. An inner ring of the central
bearing, of a vertical axis of rotation, is centrally mounted
on the movable part of the hull. The term centrally should
be understood that it determines the pointon the movable
part of the hull that corresponds in a top view to the area
of the centre of buoyancy of this movable part.

[0018] The said two-arm connector may be U-shaped,
where the above mentioned swing bearing of the mova-
ble part of the hull is arranged inside the curvature of the
connector, in a seat between the two arms of the con-
nector.

[0019] In a preferred embodiment of the invention, the
said swing bearing of the movable part, fixed to the mov-
able part of the hull can be a slide bearing.

[0020] The crane with a working arm with a vertical
axis of rotation is mounted by means of the seat of the
rotating working arm. The rotation seat of the crane is
preferably centrally mounted in the movable part of the
hull. The term centrally should be understood that the
axis of rotation of the crane arm preferably corresponds
to the area of the centre of buoyancy of the movable part
of the bearing hull.

[0021] In a preferred embodiment of the invention, be-
tween the arms of the two-arm connector, along the lon-
gitudinal symmetry axis of both part of the hull, there is
abed of the arm of the lifting device in a shipping position.
Generally, in a shipping position the working arm of the
lifting device is expected to be lowered by rotation around
its horizontal axis of rotation and arranged in the bed
partly arranged on the movable part and partly on the
fixed part of the hull, connected one behind another in a
shipping position, when it is necessary to move the float-
ing crane by water in another area of work.

[0022] According to the invention, it is provided that a
deck house along with a social part of the floating crane
can be located in the fixed part of the hull.

[0023] A wheelhouse of the floating crane can com-
prise at least one module raised on tilting arms.

[0024] In the solution according to the invention it is
provided that in a shipping position, in a position of both
parts of the hull in a line, one behind another, the length
of the movable part of the hull from the axis of rotation
of the movable part, along with the length of the fixed
part () in a shipping position, is greater than the length
of a rotating arm of the lifting device. This allows free
positioning of the working arm of the lifting device in the
bed in a shipping position.

[0025] According to the invention, it is also provided
that in a shipping position all components of the lifting
device in a top view are contained in the outline of the
connected fixed part and movable part of the bearing hull.
[0026] In the solution according to the invention, a new
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solution of a floating crane particularly for inland and
coastal uses is developed. Previously known two-part
hulls of floating cranes or derrick barges had a catamaran
double-hull solution, which increased the stability of a
vessel during crane works. However, when such a vessel
moves on inland waters, the width of the hull is in many
cases an obstacle for going through inland canals and
locks during shipping to the place of work.

[0027] In the solution according to the invention, the
hull consisting of the fixed part and the movable part con-
nected in a line at the time of shipping one behind another
and whose width is less than the width of the narrowest
lock or navigable canal is not an obstacle for going
through narrow locks and canals. However, in operating
conditions, the movable part of the hull rotates in relation
to the fixed part, in a horizontal plane around a vertical
axis of rotation. In the solution according to the invention,
the movable part of the hull is arranged in a place where
crane work is carried out, for example by means of known
side propellers, or other rotation mechanisms, perpen-
dicularly to the fixed part of the hull. After blocking of the
fixed part of the hull with the movable part of the hull in
this configuration, similar to the shape of the letter T in a
top view, a working arm of the lifting device from the fixed
part is raised. The floating crane designed in such a way
gets a significant increase in a lateral stability during
crane work. At the same time, the fixed part of the hull
connected by means of a connector with the movable
part serves as a load ensuring the longitudinal stability
of the crane during crane work. An additional element of
the control of the crane stability is provided in the fixed
part of the hull at least one ballast tank which can be filled
and emptied depending on the needs. In a shipping po-
sition, the working arm of the lifting device is arranged in
the bed partly on the movable part and partly on the fixed
part of the hull, which additionally stiffens the system of
both parts of the hull connected in a line, one behind
another.

[0028] The object of the invention is presented in ex-
amples of realization in the accompanying drawings:

Fig. 1- a floating crane in a top view in a shipping
position.

Fig. 2- a crane according to Fig. 1 in a crane work
position.

Fig. 3- acrane according to Fig. 1 in a side view.

Fig. 4 - acrane according to Fig. 2 in a side view.

Fig. 5- a crane with two movable parts of the hull in
a shipping position in a top view.

Fig. 6 - a crane according to Fig. 5 in a crane work
position.

[0029] As shown in the embodiment in the accompa-

nying Fig. 1, Fig. 2, Fig. 3 and Fig. 4, a floating crane
comprises a floating bearing hull in the form of one fixed
part 1 and one movable part 2. As shown in Fig. 1 and
Fig. 3, in a configuration at the time of shipping, parts 1,2
are connected together, one behind another, in aline, by
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means of a connector 3. Both parts of the hull have a
width not exceeding the width of the narrowest canal in
the area of future shipping, for example a width not ex-
ceeding 10 metres. In the embodiment shown in Fig 1,
Fig. 2, Fig. 3andFig. 4, the connector 3 is fixedly mounted
on one side to the fixed part 1 of the bearing hull and on
the other side it is movably mounted to the movable part
2 of the bearing hull. Thus, the movable part 2 of the hull
can rotate on the water in a horizontal plane relative to
the arm 3 fixedly mounted to the fixed part 1. The pivoting
point of the movable part 2 of the hull is in a free end of
the connector 3 fixedly mounted to the fixed part 1 of the
bearing hull. As shown in figures from Fig. 1 up to Fig.
4, a lifting device 4 is installed on the movable part 2 of
the bearing hull.

[0030] Theliftingdevice 4 in this example of realization,
comprises a crane along with a rotation mechanism of
its working arm around a vertical axis of rotation D and
a lifting mechanism and other known components of the
crane not shown in the figure. Other examples do not
exclude the use of other lifting devices, for example a
temporarily mounted self-propelled lifting device instead
of a crane.

[0031] The movable part 2 of the hull is at the back,
behind the fixed part 1 of the hull as seen in the direction
of shipping B. In this embodiment, the movable part 2 of
the hull is hauled behind the fixed part 1 of the hull. This
isshownin the drawings from Fig. 1 up to Fig. 4. However,
other embodiments of the invention do not exclude that
the movable part 2 of the hull is before the fixed part 1,
and in this embodiment in a shipping position, the mov-
able part 2 of the hull is pushed by the fixed part 1 of the
hull.

[0032] In this embodiment, the fixed part 1 of the hull
contains a ballast tank 12 for water, shown in Fig. 3 and
Fig. 4, with a hydraulic system for filing and emptying
the tank, which is not shown in the figure. The movable
part 2 of the hull in other embodiments may also contain
a ballast tank or ballast tanks with a hydraulic system for
its filling and emptying.

[0033] The fixed part 1 of the bearing hull is connected
in this embodiment with the movable part 2 of the hull be
means of a two-arm connector 3. The said two-arm con-
nector 3 in this embodiment is U-shaped, as shown in
Fig. 1 and Fig. 2 and is made of segments that can be
disconnected for any repairs and renovations. A swing
bearing 5 of the movable part 2 of the hull enables rotation
of this movable part 2 of the hull around a vertical axis
of the bearing 5, in a horizontal plane. The bearing 5 is
arranged in this embodiment inside the curvature of the
connector 3, between both arms of the connector 3. This
is shown in Fig. 1 and Fig. 2.

[0034] The central bearing 5 of a vertical axis of rota-
tion, in the curvature between the arms of the connector
3 is fixed by means of an outer ring of the said bearing 5.
[0035] The bearing 5 has a vertical axis of rotation. An
inner ring of the bearing 5 is centrally mounted on the
movable part 2 of the hull. In this embodiment, as shown
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in Fig. 1 and Fig. 2, the movable part 2 of the hull is
equipped on the deck with a known central element on
which a known inner ring of the bearing 5 is mounted.
The term central determines the area on the deck of the
movable part of the hull that corresponds in a top view
to the area of the centre of buoyancy C of this movable
part 2 of the hull. In this embodiment the said bearing 5
fixed to the movable part 2 of the hull is a slide bearing.
Other embodiments do not exclude the use of other types
of bearings.

[0036] The crane with a working arm, comprising in
this embodiment a lifting device 4, with a vertical axis of
rotation, is mounted by means of a known seat. The ro-
tation seat of the working arm of the crane is centrally
mounted in the movable part 2 of the hull. In this embod-
iment the axis of rotation D of the arm of the lifting device
4 in the form of a crane corresponds to the centre of
buoyancy C of the movable part 2 of the bearing hull.
[0037] In this embodiment, between the arms of the
two-arm connector 3, along the longitudinal axis of sym-
metry of both parts 1,2 of the hull, there is a bed of the
working arm of the crane in a shipping position. In a ship-
ping position, in this embodiment, the working arm of the
crane is lowered by rotation around its horizontal axis of
rotation fixing the working arm of the crane to the body
of the crane. The working arm of the crane is at the time
of shipping arranged in the bed partly located in the mov-
able part 2 and partly in the fixed part 1 of the hull, con-
nected one behind another, when the floating crane
needs to be moved by water in another area of work. This
embodiment also provides for a bed 11 of the extension
ofthe arm of the lifting device on the fixed part 1 of the hull.
[0038] In this embodiment, as shown in Fig. 3 and Fig.
4, a wheelhouse 7 of the lifting device 4 along with a
social part 13 of the floating crane are located in the fixed
part 1 of the hull. The wheelhouse 7 of the floating crane
comprises in this embodiment a module raised on tilting
arms. This is clearly shown in Fig. 3 and Fig. 4.

[0039] In this embodiment, in a shipping position, both
parts 1, 2 of the hull are arranged in a line, one behind
another, as shown in Fig. 1 and Fig. 3. The length of the
movable part 2 of the hull from the axis of rotation A of
the movable part 2, along with the length of the fixed part
1, in a configuration at the time of shipping, is greater
than the length of the working arm of the crane. This
allows positioning the working arm of the crane in the
bed in a shipping position partly on the movable part 2
and partly on the fixed part 1 of the bearing hull.

[0040] In this embodiment, in a shipping position, all
components of the crane in a top view are contained in
the outline of the interconnected fixed part 1 and the mov-
able part 2 of the hull. This is shown in Fig. 1 and Fig. 2,
where also the extension of the arm of the crane is ar-
ranged in the bed 11 on the fixed part 1 of the bearing hull.
[0041] Fig. 5 and Fig. 6 illustrate another embodiment
of the floating crane according to the invention. In this
embodiment, the hull of the crane consists of the fixed
part 1 and two movable parts 2. In a shipping position
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the movable parts 2 are put into side seats in the fixed
part 1 and are contained in an outer contour of the fixed
part 1 of the hull. However, in the operating position of
the lifting device, both movable parts 2 of the hull are
moved aside by the rotation of fixing arms 3 and together
with the arms 3 and the fixed part 1 of the hull, in the
operating position take in an outer contour in a top view
a shape similar to the letter T. The two movable parts 2
comprise in this embodiment a type of two side floats
laterally stabilising the whole hull of the floating crane.
The floats in an operating position, as a whole constitute
the movable part 2 of the bearing hull. The area of the
centre of buoyancy C of the moving part corresponds to
the area of the centre of buoyancy in the embodiment
shown in drawings from

[0042] Fig. 1 uptoFig. 4. Thisis shownin Fig.6. When
crane work is completed, the working arm of the crane
is arranged on the bed along the fixed part 1 of the hull
and then by turning the arms of the connector 3 both
movable parts 2 are put into side seats in the fixed part
1 and the hull of the floating crane is in a configuration
ready for shipping to another place of crane work. This
is shown in Fig. 5.

The list of designations in the drawings.
[0043]

. Fixed part of the hull.

. Movable part of the hull.

. Connector.

. Lifting device.

. Swing bearing of the movable part of the hull.
. Swing bearing of the arm of the lifting device.
. Wheelhouse of the lifting device.

. Deck house of the fixed part.

9. Propellers of the fixed part.

10. Deck lifts of anchor and mooring lines.

11. Bed of the extension of the arm of the lifting de-
vice.

12. Ballast tank.

13. Social part.

O ~NO O~ WN -

A. Axis of rotation of the movable part.

B. Direction of shipping.

C. Centre of buoyancy of the movable part.

D. Axis of rotation of the arm of the lifting device.

Claims

1. Afloating crane, comprising a bearing hullcomposed
of interconnected parts, wherein on the hull a lifting
device is mounted, characterised in that the parts
(1,2) of the bearing hull in the form of at least one
fixed part (1) and at least one movable part (2) are
interconnected by means of at least one connector
(3) fixed on one side to the fixed part (1) of the bearing
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hull and on the other side movably fixed to the mov-
able part (2) of the bearing hull, wherein the vertical
axis of rotation (D) of the lifting device (4) is in the
area of the centre of buoyancy (C) of the movable
part (2) in an operating position of the movable part

@).

The floating crane, according to claim 1, character-
ised in that in an operating position the fixed part
(1) and the movable part (2) of the bearing hull are
arranged in a top view into the shape of the letter T.

The floating crane, according to claim 1 or 2, char-
acterised in that the movable part (2) is arranged
behind the fixed part (1) of the bearing hull.

The floating crane, according to claim 1 or 2, char-
acterised in that the movable part (2) is arranged
before the fixed part (1) of the bearing hull.

The floating crane, according to claim 1 or 2, char-
acterised in that the fixed part (1) of the hull contains
at least one ballast tank for water (12), together with
a hydraulic system for filling and emptying the tank.

The floating crane, according to claim 1, character-
ised in that the connector (3) comprises a two-arm
element, where working ends of the arms of the con-
nector (3) are fixed to the movable part (2) of the hull
by means of an outer ring of a swing bearing (5) of
the moving part (2) relative to the fixed part (1) of the
hull, wherein an inner ring of the swing bearing (5)
of the movable part (2) is centrally mounted on the
movable part (2) of the hull.

The floating crane, according to claim 6, character-
ised in that the two-arm connector (3) is U-shaped,
where the swing bearing (5) of the movable part (2)
of the hull relative to the fixed part (1) of the hull is
arranged inside the curvature of the connector (3).

The floating crane, according to claim 6 or 7, char-
acterised in that the swing bearing (5) of the mov-
able part (2) of the hull relative to the fixed part (1)
of the hull is a slide bearing.

The floating crane, according to claim 6 or 7, char-
acterised in that a seat of the rotating working arm
(4) ofthe crane is centrally mounted on the connector
(3) in relation to the centre of buoyancy (C) of the
movable part (2) of the hull.

The floating crane, according to claim 6 or 7, char-
acterised in that between the arms of the two-arm
connector (3), along the longitudinal axis of symme-
try of the two parts (1, 2) of the hull there is a bed of
the working arm (4) of the lifting device in a shipping
position.
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1.

12.

13.

14.

The floating crane, according to one of claims from
1 to 10, characterised in that a deck house (8) to-
gether with a social part (13) are located in the fixed
part (1) of the hull.

The floating crane, according to one of claims from
1 to 11, characterised in that a wheelhouse (7)
comprises at least one module raised on tilting arms.

The floating crane, according to claim 1, character-
ised in that in a shipping position the length of the
movable part (2) of the hull from the axis of rotation
(A) of the movable part (2), with the length of the
fixed part (1), is greater than the length of the working
arm of the lifting device (4).

The floating crane, according to one of claims from
1to 13, characterised in that in a shipping position
all components of the lifting device (4) in a top view
are fixed in the outline of the interconnected fixed
part (1) and movable part (2) of the bearing hull.
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