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Description

A lifting and guiding device for handling wind turbine tower

sections

The present invention relates to a lifting and guiding device

for handling wind turbine tower sections.

Common wind turbine towers, as known e.g. from WO 2004/083633

Al are sectioned. Sectioning is mainly done in order to

achieve manageable tower units, both in relation to transpor

tation and lifting. A wind turbine tower comprises a number

of cylindrical or tapered tower sections, whereby sections

may be subdivided into two or more shell elements which are

provided with flanges to allow for an interconnection of

tower sections one on top of the other.

In order to even further increase the handiness of the tower

sections it has been proposed in EP 2 006 471 Al to further

split each section into tower segments. Each tower section is

divided into segments which are assembled by means of splice

plate connections during installation. One advantage of this

vertical segmentation is that the segments can be stacked

during storage and transportation and therefore will not re-

quire as much space as tubular tower sections.

Similarly in WO 2009/097858 Al a tower element is proposed

which is made up of a number of segments with inwardly facing

flanges at its longitudinal sides. The segments are connected

by overlaps on the outer surface.

During storage, transportation and installation tower sec

tions and segments are to be handled numerous times e.g. by

some crane equipment. However, as the sections and segments

normally are surface treated it may be difficult to connect

the crane equipment directly to the sections or segments as

the equipment may scratch the treated surface. Therefore spe-



cial purpose lifting equipment has been proposed to solve

this problem. In WO 02/04321 A2 a device for handling tower

sections is disclosed. With this device a tower section can

be handled as a container by using container brackets.

From WO 2008/000262 Al a lifting equipment for handling a

wind turbine component is known which can be adapted to a

plurality of different wind turbine components during assem

bly of a wind turbine tower.

It is therefore an object of the present invention to provide

a lifting and guiding device for handling wind turbine tower

sections which ensures that tower segments or sections do not

collide when they are installed in relation to each other.

According to the present invention this object is achieved in

the above defined lifting and guiding device in that it com

prises a support part for being connected to a segment of a

tower section and a rotatable part which is secured in posi-

tion to the support part.

The invention is based on the idea that scratches and other

unwanted damages can be prevented when the inventive lifting

and guiding device is used for handling wind turbine tower

sections during installation. The inventive device ensures

that a secure distance between a first segment and a second

segment is kept so that the segments are saved from being

scratched during installation.

It is preferred that the support part comprises circular or

ovalized through holes for bolts for connecting the lifting

and guiding device to said first segment. Several through

holes may be present so that a lifting and guiding device can

be used for different wind turbine tower sections or seg-

ments.



In the inventive lifting and guiding device it may be envis

aged that said rotatable part is of a dimension that keeps a

second segment at a predetermined distance from the first

segment when the segments are approaching each other. Accord-

ingly during installation it is prevented that the fist seg

ment and the second segment touch each other incorrectly.

In this regard the rotatable part of the inventive lifting

and guiding device being connected to the first segment may

be substantially flush with the outer surface of the second

segment. Accordingly both segments can be moved exactly axi-

ally and connected precisely.

In a preferred embodiment the inventive lifting and guiding

device may have a curvature similar to the segment of a tower

section where it is to be attached. This curvature enables to

fix the device to a tower section. As an example the curva

ture can be angled or straight or circularly curved.

According to a further development of the invention the sup

port part may comprise one or more areas which are suitable

for being connected to a crane means, in particular a

shackle, a hook or a chain for lifting the segment and the

device. Consequently said crane means can be fixed easily in

order to lift a tower section.

A very stable lifting and guiding device can be obtained when

the rotatable part is attached at inwardly bent flanges of

the device. The flanges may be bent perpendicular to a centre

part and at least one rotatable part can be disposed at a

flange .

It is particularly preferred that the inventive lifting and

guiding device comprises two rotatable parts, which are pref-

erably disposed on opposite bent flanges.



In order to optimise handling when sections or segments are

connected the inventive lifting and guiding device may com

prise an eye at its inner side. This eye may be used for

various tasks such as a temporary attachment of a bag com

prising bolts or for attachment of securing lines for person

nel, tools or for attachment of a crane means for lifting the

device itself.

The invention and its underlying principle will be better un

derstood when consideration is given to the following de

scription of a preferred embodiment.

In the accompanying drawings

fig. 1 - 3 are perspective views of an embodiment of an

inventive lifting and guiding device;

fig. 4 is a perspective view of several lifting and

guiding devices installed on a tower section;

and

fig. 5 shows the inventive lifting and guiding device

in use.

Fig. 1 - 3 show a lifting and guiding device 1 in a perspec

tive view. The device 1 comprises a support part 2 for being

connected to a first segment of a tower section and a ro-

tatable part 3 which is secured in position to the support

part 2 . The lifting and guiding device 1 has a curvature

similar to an area of a tower segment where it is to be at

tached. In the shown embodiment the support part 2 is angled.

The support part 2 comprises through holes 4 for allowing se

curing bolts (not shown) to enter and to be engaged with the

segment of a wind turbine tower to which the device 1 is at-



tached. Some through holes 4 are circular, other through

holes are ovalized.

Further the lifting and guiding device 1 comprises an area 5

which is suitable for being connected to a crane means, in

particular a shackle, a hook or a chain for lifting the whole

assembly comprising the tower segment and the attached device

1 . In the depicted embodiment the area 5 comprises a through

hole 6 for inserting said crane means.

At the inner side of the lifting and guiding device 1 an

"eye" 7 is provided which may be used for temporary attach

ment of a bag comprising bolts or nuts to be used when the

bolted connection between tower sections or segments is es

tablished or for attachment of securing lines for personnel

or tools.

The lifting and guiding device 1 comprises two inwardly bent

flanges 8 , 9 , whereby each flange 8 , 9 supports a rotatable

part 3 . In the shown embodiment the rotatable part 3 is a

roller made of rubber. The rotatable parts 3 are arranged

such that their axis is substantially parallel to the circum

ference of a tower section, i.e. the rollers are disposed

perpendicular to said tower section.

Fig. 4 shows a tower section with several lifting and guiding

devices 1 . The wind turbine tower section 10 comprises sev

eral angled segments 11 which are connected to neighbouring

segments. The connection of two wind turbine tower sections

10 in longitudinal direction is realised by an overlap con

nection. During installation an upper tower section (not

shown in fig. 4 ) is lowered in position in relation to the

lower tower section 10. In order to avoid an unwanted colli

sion between two sections whereby a surface treatment may be

damaged or even the tower sections may be damaged several

lifting and guiding devices 1 are attached at the upper end

of wind turbine tower section 10. Due to the use of the lift-



ing and guiding devices 1 the upper tower section can be low

ered exactly axial so that both wind turbine tower sections

can be connected exactly. When the upper tower section has

been lowered to the right position a connection between the

two tower sections is established by bolts and nuts. Subse

quently the lifting and guiding devices 1 are no longer nec

essary and they may be removed from inside the tower section

10. The lifting and guiding devices 1 can be reused for an

other connection.

Fig. 5 is a sectional view and shows the lifting and guiding

device during installation. The lifting and guiding device 1

comprising the rotatable part 3 is fixed to the lower wind

turbine tower section 10 by bolts 12. These bolts 12 are in-

serted through through holes in the lifting and guiding de

vice 1 . Holes 13 in the tower section 10 are threaded so that

a secure connection can be established.

In order to connect the lower tower section 10 and an upper

tower section 14 an overlap connection is realised by lower

ing the upper tower section 14 in position in relation to the

lower tower section 10 as indicated by arrow 15. As can be

seen in fig. 5 the rotatable part 3 has a diameter so that it

can ensure that the upper tower section 14 is kept at a se-

cure distance from the lower tower section 10 when it is low

ered. Therefore the rotatable part 3 is substantially flush

with the outer surface of the lower tower section 10. When

the upper tower section 14 is in contact with the rotatable

part 3 the roller rolls along the outer surface of the upper

tower section 14 thereby reducing friction and saving the up

per tower section 14 from being scratched. Accordingly the

lifting and guiding device 1 ensures that the tower sections

10, 14 are kept in a secure and correct distance during in

stallation .

Although the present invention has been described in detail

with reference to the preferred embodiment, the present in-



vention is not limited by the disclosed examples from which

the skilled person is able to derive other variations without

departing from the scope of the invention.



Reference numeral list

1 lifting and guiding device

2 support part

3 rotatable part

4 through hole

5 area

6 crane means

7 eye

8 flange

9 flange

10 tower section

11 segment

12 bolt

13 hole

14 tower section

15 arrow



Claims

1 . A lifting and guiding device (1) for handling wind tur-

bine tower sections (10), comprising a support part (2) for

being connected to a segment (11) of a tower section (10) and

a rotatable part (3) which is secured in position to the sup

port part (2 ).

2 . A lifting and guiding device according to claim 1 , char

acterized in that the support part (2) comprises circular or

ovalized through holes (4) for bolts (12) for connecting the

lifting and guiding device to said segment (11) .

3 . A lifting and guiding device according to any of the

preceding claims, characterized in that said rotatable part

(3) is of a dimension that it keeps a second tower section

(14) at a predetermined distance from the first tower section

(10) when the sections (10, 14) are approaching each other.

4 . A lifting and guiding device according to any of the

preceding claims, characterized in that the rotatable part

being connected to said first segment (11) is substantially

flush with the outer surface of the second segment.

5 . A lifting and guiding device according to any of the

preceding claims, characterized in that it has a curvature

similar to the segment of a tower section where it is to be

attached .

6 . A lifting and guiding device according to claim 5 , char

acterized in that it is angled or straight or circularly

curved .

7 . A lifting and guiding device according to any of the

preceding claims, characterized in that the support part (2)

comprises one or more areas which are suitable for being con-



nected to a crane means, in particular a shackle, a hook or a

chain for lifting the segment and the device.

8 . A lifting and guiding device according to any of the

preceding claims, characterized in that the rotatable part

(3) is attached at inwardly bent flanges (8, 9 ) of the device

(1) .

9 . A lifting and guiding device according to any of the

preceding claims, characterized in that it comprises two

tatable parts (3) .

10. A lifting and guiding device according to any of the

preceding claims, characterized in that it comprises an eye

(7) at its inner side.
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