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(57)  Atool (24) and a method for aligning a pair of
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coupled to the pulling member (26) at a joint (30) which
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arm (58) having afirst length and a second length, where-
in the first length is greater than the second length. The
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pulling member (26) and the second end (50) of the lever
(28), when the spigot (36) resides in the mounting aper-
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in that the second end (50) of the lever (28) contacts an
inner surface of a second flange (70) of the pair of flanges
(70,71).
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Description
FIELD OF THE INVENTION

[0001] The invention relates to a tool and to a method
for aligning a pair of adjacent flanges of adjacent seg-
ments of a supporting structure of a wind generator.

BACKGROUND

[0002] Awind generator, whichis also known as a wind
turbine or a wind driven power plant, typically comprises
a supporting structure having a plurality of vertical seg-
ments. A widespread type of supporting structure is a
tower having vertically stacked annular tower segments
which have a slightly conical shape. An annular flange
is arranged at the upper and lower end of this tower seg-
ments. The flanges comprise a plurality of mounting ap-
ertures or through holes for receiving threaded fasteners
or bolts for fixing adjacent tower segments with respect
to each other. The tower segments are transported and
handled separately to be fixed on each other at the tower
erection site.

[0003] Ideally, the tower segments and their flanges
are perfectly round or at least have a common shape to
facilitate mating with each other. However, product
spread and mechanical impact during transport and han-
dling may lead to a deformation of the flanges which may
be slightly ovalized. During assembly of the supporting
structure of the wind generator, a mismatch between the
flanges can prevent fasteners from being passed through
the corresponding mounting apertures in adjacent flang-
es.

[0004] A common approach for aligning the adjacent
flanges is to urge a conical bolt through the corresponding
mounting apertures. However, this is a rather rough
method and there may be a risk for damage of the anti-
corrosion protection of the flanges.

[0005] Document DK 177 198 B1 discloses a tool for
correcting ovality of flanges. Adjacent flanges are urged
to perform a slight movement with respect to each other
so as to align the corresponding mounting apertures. The
tool is fixed on one of the tower segment flanges. A screw
is applied for displacement of the opposite flange. How-
ever, a maximum force, which is available for displace-
ment of the flanges, is limited since the generation of this
force is merely due to a rotation of the screw in a corre-
sponding threaded member.

SUMMARY

[0006] Itis an object of the invention to provide an im-
proved tool and an improved method for aligning adjacent
flanges of a supporting structure of a wind generator.

[0007] Inone aspect of the invention, a tool for aligning
a pair of adjacent flanges of adjacent segments of a sup-
porting structure of a wind generator is provided. The
adjacent segments are configured to be mounted on
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each other by connecting the pair of flanges. The tool
comprises a pulling member and a lever. The pulling
member comprises a first end having a contact surface
for contacting a flange surface of a first flange of the pair
of flanges. The contact surface may be a substantially
flat surface. This flange surface is averted from the con-
tact surface which contacts an opposite contact surface
of the adjacent segment, when the two segments are
connected to each other. The pulling member further
comprises a spigot which projects from the contact sur-
face in a substantially perpendicular direction. The spigot
is configured to engage a mounting aperture of the first
flange. The lever and the pulling member are pivotably
coupled at a joint which is arranged at a second end of
the pulling member. Furthermore, the lever comprises a
first arm and a second arm, wherein the two arms project
in different directions from the joint. The first arm com-
prises a first end of the lever and the second arm com-
prises a second end of the lever. A first length of the first
arm is a distance between the joint and the first end. This
first length is greater than a second length of the second
arm, which is a distance between the joint and the second
end. The lever and the pulling member are configured to
define a distance between the contact surface of the pull-
ing member and the second end of the lever. This dis-
tance is considered when the spigot resides in the mount-
ing aperture of the first flange. Furthermore, the distance
is arranged in that the second end of the lever contacts
an inner surface of a second flange of the pair of flanges.
[0008] Advantageously, the tool for aligning the pair of
adjacent flanges according to aspects of the invention
utilizes a lever action. A high force may be applied on
the inner surface of the second flange, wherein this high
force is generated by a comparably low driving force
which is applied on the first end of the lever. In particular,
the first length of the first arm is greater than the second
length of the second arm, for example by a factor of two
or greater. The length of the first and second arm may
be arranged in that a desired force for displacement of
the second flange may be provided at the second end of
the lever using a predetermined force for displacement
of the first end of the lever.

[0009] In another advantageous aspect of the inven-
tion, the pulling member is releasably coupled to the le-
ver. According to an advantageous embodiment of the
invention, the tool comprises at least one further pulling
member for replacement of the (initially installed) pulling
member. The further pulling member may be different
when compared to the initially installed pulling member
with respect to a load baring capability and / or with re-
spect to a diameter of the spigot. According to another
advantageous embodiment of the invention, the further
pulling member is configured to define a further distance
between the contact surface of the further pulling mem-
ber and the second end of the lever, when the spigot
resides in a mounting aperture of afirst flange of a further
pair of flanges.

[0010] This further pair of flanges may be of a different
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type when compared to the type of the initial pair of flang-
es. For example, a first type of flanges has a different
diameter in comparison to a second type of flanges. Fur-
thermore, the flanges of the first type may have a greater
thickness, which is considered in a direction of a length
extension of the segment comprising the respective
flange. The different thickness of the flanges may be due
to a different load bearing capability of the segments and
the flanges, respectively. The further distance, which is
defined by the further pulling member, may be arranged
in that the second end of the lever contacts the inner
surface of a second flange of this further pair of flanges.
For example, when a thickness of the second type of
flanges is greater than a thickness of the first type of
flanges, the further pulling member, which is adapted to
the second type of flanges, is configured in that said fur-
ther distance is greater than the distance which is defined
by the initially installed pulling member.

[0011] Segments of a supporting structure which are
arranged near to the foot of the supporting structure typ-
ically have a higher load baring capability. For example,
when the supporting structure is a tower, the lower tower
segments have a larger diameter when compared to
higher tower segments which are arranged near the na-
celle of the wind generator. Segments of different type
are for example different with respect to their mechanical
construction and with respect to their load baring capa-
bility. For connection of segments having a high load
bearing capability, bolts of greater diameter are applied,
when compared to the bolts which are applied for fixing
segment having a lower load bearing capability. Accord-
ingly, a diameter of the mounting apertures is different
for different types of flanges. The pulling member, in par-
ticular the spigot, is adapted to fit in these different diam-
eters. Since the pulling member of the tool is exchange-
able, a variety of different pulling members which are
adapted to different mounting aperture diameters may
be provided. The tool comprises a single lever and a plu-
rality of different pulling members. During erection of the
supporting structure, advantageously, a single tool will
be sufficient so as to conduct all the assembly works with
respect to the alignment of the flanges.

[0012] According to another advantageous aspect of
the invention, the pulling member is a forked member
having a first leg and a second leg defining a clearance
between the first leg and the second leg. The lever is
coupled to the firstleg and to the second leg of the pulling
member by releasable axle which projects substantially
perpendicular to a length extension of the legs. According
to another advantageous embodiment of the invention,
the first leg and the second leg of the pulling member
each form a substantially identical angle with the contact
surface. This angle is considered between a length ex-
tension of the legs and a plane which is defined by the
substantially flat contact surface. In particular, the length
extension of the legs is an extension of a segment of the
legs comprising the joint with the axle projecting substan-
tially perpendicular to this length extension. The legs of
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the pulling member may be bent towards the second
flange; this is considered when the tool is mounted on
the first flange. Furthermore, for a tool comprising more
than one pulling member, the angle between the legs
and the contact surface may be different for the variety
of different pulling members. The angle may be selected
according to the type of flange, to which the pulling mem-
ber is adapted. If the pulling member is adapted for dis-
placement of thick flanges having a high load bearing
capability, the angle is selected to be smaller.

[0013] Inanother advantageous embodiment of the in-
vention, an angle between the first length of the first arm
and the second length of the second arm is between 50°
and 80°, furthermore, the angle may be between 60° and
70°. These intervals revealed to be advantageous due
to consideration of the mechanics of the tool and turned
out to be advantageous in practical experiments.
[0014] According to another embodiment of the inven-
tion, a roll is mounted on the second end of the lever.
The roll is configured to contact an inner surface of the
second flange when the spigot resides in the mounting
aperture of the first flange. When the lever of the tool is
rotated with respect to the pulling member, which is
mounted on the first flange, there is a vertical displace-
ment of the second end with respect to the inner surface
of the second flange. The roll prevents this inner surface
from being scratched due to this movement of the second
end and a risk for damage of the anti-corrosion protection
is minimized.

[0015] In another advantageous aspect of the inven-
tion, a driving element is mounted on the first end of the
lever. The driving element may be configured to drive or
displace the lever with respect to the pulling member.
According to an advantageous embodiment of the inven-
tion, the driving element comprises a contact pad which
is configured to contact an inner surface of the first seg-
ment comprising the first flange. This is considered when
the spigot resides in a mounting aperture of the first
flange. The driving element may further comprise an ac-
tuation member for varying a distance between the con-
tact pad and the first end of the lever. According to an
advantageous embodiment of the invention, the actua-
tion member is a spindle or a geared rod. Advantageous-
ly, for example a cordless screw driver may be applied
for driving the actuation member. No hydraulics or other
mechanical gear which always demands for a suitable
infrastructure, for example electricity or a pressurized oil
or air supply, is necessary.

[0016] In an advantageous embodiment of the inven-
tion, the tool including the pulling member and the lever
is manufactured from steel or from high load aluminum
alloy.

[0017] According to another advantageous aspect of
the invention, a method for aligning a pair of adjacent
sections of a supporting structure of a wind generator is
provided. Advantageously, this method is applicable dur-
ing assembly or erection of the supporting structure. The
supporting structure comprises at least a first segment
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having a first flange and a second segment having a sec-
ond flange, wherein both, the first and the second flange
comprise a plurality of mounting apertures.

[0018] The mounting apertures of the first flange and
the second flange are aligned with respect to each other
at a first lateral side of the supporting structure. A first
set of fasteners is installed in corresponding mounting
apertures of the first flange and the second flange for
connecting the first flange with the second flange. Fur-
thermore, a tool according to aspects of the invention is
positioned on the first flange. The tool is arranged in that
the spigot engages a mounting aperture of the first flange,
wherein said mounting aperture is arranged at a second
lateral side of the supporting structure. In particular, this
second lateral side may be arranged opposite to the first
lateral side of the supporting structure. The first end of
the leveris displaced towards an interior of the supporting
structure so as to generate a force which is applied to an
inner surface of the second flange via the second end of
the lever. Said force urges the second flange outwards,
i.e. away from the first lateral side of the supporting struc-
ture. At a same time, the first flange is urged inwards, i.
e. towards an interior of the supporting structure, in par-
ticular towards the firstlateral side of the supporting struc-
ture. This displacement of the flanges is performed so
as to align corresponding mounting apertures in the first
flange and in the second flange.

[0019] According to an advantageous embodiment of
the invention, a tool comprising a driving element having
an actuation member, which may be a spindle or a geared
rod, is positioned on the first flange. For displacement of
the first end of the lever, the contact pad is arranged on
the inner surface of the first segment of the supporting
structure. The actuation member is swiveled using the
actuation member of the driving element. A spreading
force between the first end of the lever and the inner
surface of the first segment is generated. The contact
pad presses against the inner surface of the first segment
and drives this first end of the lever in a direction towards
an interior of the supporting structure.

[0020] Same or similar advantages which have been
already mentioned with respect to the tool according to
aspects of the invention apply to the method according
to aspects of the invention in a same or similar way and
are therefore not repeated.

BRIEF DESCRIPTION OF DRAWINGS

[0021] Further aspects and characteristics of the in-
vention ensue from the following description of the pre-
ferred embodiments of the invention with reference to
the accompanying drawings, wherein

FIG. 1 is a simplified perspective view showing a
detail of a pair of adjacent segments of a supporting

structure of a wind generator,

FIG. 2 is a simplified perspective view showing a pair
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of flanges, wherein one flange has an ovality condi-
tion,

FIG. 3 is a simplified perspective view showing a tool
for aligning a pair of flanges of adjacent segments
of a supporting structure of a wind generator, accord-
ing to an embodiment of the invention,

FIG. 4 is a simplified perspective view showing a
detail of adjacent segments of a supporting structure
of a wind generator, wherein a tool according to an
embodiment of the invention is mounted on one of
the flanges and

FIG. 5 shows a simplified side view of a tool accord-
ing to an embodiment of the invention which is
mounted on a flange of a pair of flanges of adjacent
segments which are shown in a simplified cross-sec-
tional view.

DETAILED DESCRIPTION OF EXAMPLE EMBODI-
MENTS

[0022] FIG. 1 is a simplified perspective view showing
afirst segment 2 and a second segment 4 of a supporting
structure of a wind generator. By way of an example only,
the segments 2, 4 are annular tower segments and ref-
erence is made to a wind generator having a tower as a
supporting structure.

[0023] In the embodiment of FIG. 1, the first segment
2 comprises a first wall 6; the second segment 4 com-
prises a second wall 8. The walls 6, 8 may be manufac-
tured using a steel sheet which is welded together so as
to form a slightly conical segment 2, 4. A first flange 10
is welded on the first segment 2 and a second flange 12
is welded on the second segment 4. During assembly of
the supporting structure, the pair of flanges 10, 12 is ar-
ranged in that a first contact surface 14 of the first seg-
ment 2 and a second contact surface 16 of the second
segment 4 contact each other. Bolts may be inserted in
corresponding mounting apertures 18 (FIG. 2) of the
flanges 10, 12 so as to fix the first segment 2 on the
second segment 4.

[0024] However, due to inevitable manufacturing
spread and mechanical impact during transportation and
handling of the segments 2, 4, their flanges 10, 12 are
likely to have an ovality condition. This is illustrated in
the simplified perspective view of FIG. 2. By way of an
example only, the first flange 10 has the ovality condition.
The two flanges 10, 12 are aligned and connected on a
first lateral side 20 of the supporting structure. Due to the
ovality of the first flange 10, there is a misalignment of
the mounting apertures 18 on a second and opposite
lateral side 22 of the supporting structure. In FIG. 2, this
misalignmentis greatly exaggerated. In practice, the mis-
fits between the mounting apertures 18 are in a range of
a few millimeters or centimeters.

[0025] For correcting this misalignment, in particular
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for correcting the ovality of adjacent flanges 10, 12 of a
supporting structure of a wind generator, a tool 24 is pro-
vided, which is shown in the simplified perspective view
of FIG. 3.

[0026] The tool 24 according to an embodiment of the
invention comprises a pulling member 26 and a lever 28.
The pulling member 26 and the lever 28 are pivotably
coupled at a joint 30, for example using a suitable bolt.
The pulling member 26 may be exchanged by removing
the bolt which is provided with a handle 32 so as to fa-
cilitate the removal. A first end 34 of the pulling member
26 comprises a spigot 36 that projects in a direction which
is substantially perpendicular to a plane which is defined
by a substantially flat contact surface 38. The spigot 36
is configured to engage a mounting aperture 18 of either
the first flange 10 or the second flange 12.

[0027] The pulling member 26 according to the em-
bodiment of FIG. 3 is a forked member comprising a first
leg 46 and a second leg 48. The legs 46, 48 are arranged
at a second end 44 of the pulling member 26. The legs
46, 48 define a clearance for accommodating the lever
28. The joint 30 between the pulling member 26 and the
lever 28 is provided by an axle, i.e. a bolt, extending sub-
stantially perpendicular to a length extension L of the first
leg 46 and the second leg 48. The legs 46, 48 may be L-
shaped members. In other words, the legs 46, 48 form
an angle with the contact surface 38. In particular, this
angle is considered between the length extension L of
the legs 46, 48 and the plane which is defined by the
contact surface 38.

[0028] The pulling member 26 and the lever 28 may
be manufactured from steel or from a high strength alu-
minum alloy.

[0029] Atafirstend 52 ofthe lever 28, there is a driving
element which is configured for displacement of the lever
28 with respect to the pulling member 26 and with respect
to the first or second flange 10, 12, when the tool 24 is
mounted. An opposite second end 50 of the lever 28 may
be configured to hold a roll 49. This roll 49 may be coupled
to the second end 50 via a second axle 54, for example
abolt. The lever 28 comprises afirstarm 56 and a second
arm 58. The first end 52 of the lever 28 is arranged on
the first arm 56; the second end 50 of the lever 28 is
arranged on the second arm 58. The arms 56, 58 of the
lever 28 project in different directions. According to a fur-
ther embodiment of the invention, the roll 49 may be re-
placed by a pad.

[0030] The driving element comprises a contact pad
60 which is configured to contact an inner surface of the
first segment 2. Furthermore, the driving element com-
prises an actuation member 62, for example a spindle,
a geared rod, a hydraulic or pneumatic actuator, in par-
ticular a hydraulic or pneumatic impression cylinder, or
any other suitable device. The actuation member 62 is
screwed in a sleeve 64 which is pivotably coupled to the
first end 52 via a first axle 66. The sleeve 64 is provided
with an internal thread engaging an external thread of
the actuation member 62. When the actuation member
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62 is rotated in the sleeve 64, a distance between the
contact pad 60 and the first end 52 of the lever 28 may
be varied. The actuation member 62 may be rotated for
example using a cordless screw driver. A rear end 68 of
the actuation member 62 may be configured similar to a
hexagon screw head. This head is configured to engage
a hexagon socket which may be mounted on the cordless
screw driver.

[0031] The surface of the contact pad 60 may be di-
mensioned to transmit the desired force to the second
flange 12 without taking a risk for deformation of the wall
6 of the tower. In other words a deforming strain (P=F/S)
for the tower wall 6 should not be reached at the contact
pad 60. The calculation of this critical strain value is at
the reach of the man skilled in the art.

[0032] Foralignment of the pair of adjacentflanges 10,
12, the tool 24 is configured in that the spigot 36 engages
a mounting aperture 18 of either the first flange 10 or the
second flange 12. When the first flange 10 projects out-
wardly with respect to the second flange 12, this situation
is illustrated in FIG. 2, the tool 24 is mounted on the first
flange 10 and the contact surface 38 of the pulling mem-
ber 26 directly contacts the first inner surface 40 of the
first flange 10. An opposite ovality condition, i. e. when
the second flange 12 projects outwardly with respect to
the first flange 10, is corrected by mounting the tool 24
in opposite orientation. The tool 24 is rotated upside down
with respect to the position which is shown in FIG. 3, and
is subsequently mounted on the second flange 12. In this
orientation of the tool 24, the spigot 36 engages one of
the mounting apertures 18 of the second flange 12 from
a lower side of this flange. The contact surface 38 of the
pulling member 26 directly contacts the second flange
surface 42 of the second flange 12. The second end 50
of the lever 28 engages an inner surface 71 of the first
flange 10.

[0033] Misalignment correction is similar in both situ-
ations despite of the tool 24 is mounted either on the first
flange 10 or on the second flange 12. When the tool 24
is mounted on the first flange 10, the second flange 12
is urged outwardly while the first flange 10 is pulled in-
wardly. Vice versa, for correcting an opposite misalign-
ment of the two flanges 10, 12, the tool 24 is mounted
on the second flange 12 and the first flange 10 is urged
outwardly while the second flange 12 is pulled inwardly.
For clarity reasons only, reference is made to a correction
of the misalignment situation shown in FIG. 2.

[0034] For correction of this misalignment situation
(see FIG. 2), a force is applied on the inner surface 70
of the second flange 12 via the second end 50 of the
lever 28. FIG. 4 is a simplified perspective view showing
the tool 24 which is mounted on the first flange 10. How-
ever, alignment of the flanges 10, 12 has been already
performed. Correction of the misalignment commences
by varying a distance between the inner surface 72 of
the first wall 6 and the first end 52 of the lever 28. This
distance may be increased or decreased by a rotation of
the actuation member 62. For correction of the misalign-
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ment situation which is shown in FIG. 2, the contact pad
60 presses against the inner surface 72 and moves the
first end 52 in a direction towards an interior of the sup-
porting structure. In other words, the firstend 52 is moved
inwards. A spreading force between the inner surface 72
and the first end 52 of the lever 28 is generated. The
displacement of the first end 52 generates a lever action
ofthe lever 28 and a force for displacement of the flanges
10, 12 is provided at the second end 50 of the lever 28
and at the pulling member 26. The second end 50 applies
a force to the inner surface 70 of the second flange 12.
This force urges the second flange 12 outwardly. The
puling member 26, in particular the spigot 36 couples a
force to the first flange 10. This force is directed inwardly.
The terms inwardly and outwardly are considered with
respect to the interior of the two flanges 10, 12. While
the first end 52 of the lever 28 is displaced towards an
interior ofthe flanges 10, 12, in particular towards a center
of the pair of flanges 10, 12, the second end 50 of the
lever 28 is displaced in opposite direction, which means
the second flange 12 is urged towards and exterior of the
flanges 10, 12. At the same time, the pulling member 26
urges the first flange 10 towards the interior of the flanges
10, 12.

[0035] For correction of the ovality condition between
the adjacent flanges 10, 12, firstly, a first set of fasteners
is mounted in corresponding mounting apertures 18 of
the first flange 10 and the second flange 12 at a first
lateral side 20 (FIG. 2). Secondly, the tool 24 is mounted
and a correction of the misalignment between the flanges
10,12 is performed. When the adjacent flanges 10, 12
are aligned with respect to each other, bolts for fixing the
two flanges 10, 12 may be inserted in corresponding
mounting apertures 18 on the second lateral side 22.
[0036] FIG. 5is a simplified side view showing the tool
24, which is mounted on the first flange 10. By way of an
example only, the supporting structure is a tower having
a diameter of 6 m. The tower segments 2, 4 are shown
in a simplified cross-sectional view. A size and a dimen-
sioning of the tool 24 depend on the size and type of the
tower segments 2, 4 and their flanges 10, 12 which have
to be aligned using the tool 24. In particular, the pulling
member 26 may be tailored to the specific type and size
of the flanges 10, 12. A load baring capability and a di-
ameter of the spigot 36 of the pulling member 26 may be
tailored to the specific requirements of the flanges 10, 12.
[0037] For example, a diameter of a tower segment 2,
4, which is arranged near the foot of the supporting struc-
ture, has a greater diameter when compared to a tower
segment 2, 4 at the top of the supporting structure, near
the nacelle. Larger bolts will be applied for connecting
these tower segments 2, 4 near the foot of the tower. The
bolts have a high load bearing capability in comparison
to the bolts which are applied for connecting upper tower
segments. In other words, a different type of segments
is applied near the foot of the supporting structure when
compared to the top of the tower. The mounting apertures
18 in the flanges 10, 12 of different types of segments 2,

10

15

20

25

30

35

40

45

50

55

4 will have a different diameter so as to accommodate
either large bolts having a high load baring capability or
smaller bolts having a comparably lower load baring ca-
pability. Furthermore, a thickness D of the flanges 10, 12
may vary according to the load bearing capability require-
ments. A higher thickness D may be found at flanges 10,
12 near the foot of the tower. For clarity reasons, in FIG.
5, a thickness D is illustrated for the first flange 10 only.
The second flange 12 may have a similar thickness.
[0038] The lever 28 and the pulling member 26 are
configured to define a distance LX between the contact
surface 38 of the pulling member 26 and the second end
50 of the lever 28. In particular, this distance LX may be
determined between the contact surface 38 and the sec-
ond axle 54 holding the roll 49. Said distance LX may be
adapted to the thickness D of the first and second flange
10, 12. Because this thickness D varies for different types
of tower segments, in particular the pulling member 26
may be adapted in that it is safeguarded that the second
end 50 of the lever 28 engages approximately the center
of the inner surface 70 of the second flange 12.

[0039] According to an embodiment of the invention,
the tool 24 may be configured to have a single lever 28
and a plurality of different pulling members 26, wherein
each pulling member 26 is adapted to a specific type of
flange 10, 12. The different pulling members 26 may be
configured to defining different distances LX and further-
more, the spigot 36 of the pulling members 26 may be
adapted to have a suitable diameter which fits in the cor-
responding mounting apertures 18 of the flange 10, 12
of that particular type of tower segment 2, 4 for which the
pulling member 26 is designed.

[0040] The lever 28 of the tool 24 comprises a first arm
56 having afirstlength L1 which is greater than a second
length L2 of the second arm 58. The first length L1 is a
distance between the joint 30 and the first end 52. A sec-
ond length L2 is a distance between the joint 30 and the
second end 50. In particular, the first length L1 may be
considered between the centerof the first axle 66 (holding
the sleeve 64) at the first end 52 and the joint 30. The
second length L2 may be considered between a center
of the second axle 54 (holding the roll 49) and the joint 30.
[0041] Furthermore, there is an angle a between the
first arm 56 and the second arm 58 and this angle o is
considered between the first length L1 and the second
length L2. According to the particular embodiment of FIG.
5, the angle a is 66,8°. Preferable ranges for the angle
o are between 50° and 80° and between 60° and 70°.
[0042] Although the invention has been described
hereinabove with reference to specific embodiments, it
is not limited to these embodiments and no doubt further
alternatives will occur to the skilled person that lie within
the scope of the invention as claimed.

Claims

1. A tool for aligning a pair of adjacent flanges of adja-
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cent segments of a supporting structure of a wind
generator, wherein the adjacent segments are con-
figured to be mounted on each other by connecting
the pair of flanges, characterized in that, the tool
comprises a pulling member and a lever, wherein

a) the pulling member comprises a first end hav-
ing a contact surface for contacting a flange sur-
face of afirst flange of the pair of flanges, where-
in a spigot projects from the contact surface in
a substantially perpendicular direction, the spig-
ot being configured to engage a mounting aper-
ture of the first flange,

b) the lever and the pulling member are pivotably
coupled at a joint which is arranged at a second
end of the pulling member and the lever com-
prises afirst arm and a second arm, wherein the
two arms project in different directions from the
joint,

c) the first arm comprises a first end of the lever
and the second arm comprises a second end of
the lever, and a first length of the first arm is
greater than a second length of the second arm,
d) the lever and the pulling member are config-
ured to define a distance between the contact
surface of the pulling member and the second
end of the lever when the spigot resides in the
mounting aperture of the first flange, wherein
the distance is arranged in that the second end
ofthe lever contacts an inner surface ofa second
flange of the pair of flanges.

The tool according to claim 1, wherein the pulling
member is releasably coupled to the lever.

The tool according to claim 2, further comprising at
least one further pulling member for replacement of
the pulling member, wherein the further pulling mem-
beris differentwhen compared to the pulling member
with respect to a load bearing capability and / or with
respect to a diameter of the spigot.

The tool according claim 2 or 3, wherein the pulling
member is a forked member having a first leg and a
second leg which are arranged at the second end of
the pulling member and which define a clearance
between the first leg and the second leg, wherein
the lever is coupled to the first leg and to the second
leg of the pulling member by a releasable axle which
projects substantially perpendicular to a length ex-
tension of the legs.

The tool according to claim 4, wherein the first leg
and the second leg of the pulling member each form
a substantially identical angle with the contact sur-
face, wherein this angle is considered between the
length extension of the first leg and the second leg
and a plane which is defined by the substantially flat
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12.

contact surface.

The tool according to claim 5, wherein the further
pulling member is different when compared to the
pulling member with respect to said angle between
the plane which is defined by the contact surface and
the length extension of the first leg and the second

leg.

The tool according to anyone of the preceding
claims, wherein an angle between the first length of
the first arm and the second length of the second
arm is between 50° and 80°, in particular between
60° and 70°.

The tool according to anyone of the preceding
claims, wherein a roll is mounted on the second end
of the lever.

The tool according to anyone of the preceding
claims, wherein a driving element is mounted on the
first end of the lever.

The tool according to claim 9, wherein the driving
element comprises a contact pad which is configured
to contact an inner surface of a segment of the sup-
porting structure comprising the first flange, when
the spigot resides in a mounting aperture of the first
flange, wherein the driving element further compris-
es an actuation member for varying a distance be-
tween the contact pad and the second end of the
lever.

The tool according to claim 10, wherein the actuation
member is a spindle, a geared rod, a hydraulic or
pneumatic actuator and in particular a hydraulic or
pneumatic impression cylinder.

A method for aligning a pair of adjacent flanges of
adjacent segments of a supporting structure of a
wind generator, wherein the supporting structure
comprises at least a first segment having a first
flange and a second segment having a second
flange, the first flange and the second flange each
comprising a plurality of mounting apertures, the
method comprising the steps of:

a) aligning the mounting apertures of the first
flange and the mounting apertures of the second
flange at a first lateral side of the supporting
structure and installing a first set of fasteners in
corresponding mounting apertures for connect-
ing the first flange and the second flange at the
first lateral side,

b) positioning a tool according to anyone of
claims 1 to 11 on the first flange, wherein the
tool in arranged in that the spigot engages a
mounting aperture of the first flange, wherein
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said mounting aperture is arranged at a second
lateral side of the supporting structure,

c) displacing the first end of the first arm of the
lever of the tool towards an interior of the sup-
porting structure so as to generate a force which 5
is applied on an inner surface of the second
flange, wherein said force urges the second
flange outwards the supporting structure while

the first flange is urged inwards the supporting
structure so as to align corresponding mounting 70
apertures in the first flange and in the second
flange.

13. The method according to claim 12, wherein a tool
according to anyone of claims 9 to 11 is positioned 15
on the first flange, and the step of displacing the first
end of the first arm of the lever further comprises the
steps of:

a) arranging the contact pad of the tool soasto 20
contact an inner surface of the first segment of

the supporting structure, which comprises the
first flange,

b) driving the actuation member of the driving
element so as to generate a spreading force be- 25
tween the first end of the lever and contact pad
which resides on the inner surface of the first
segment, wherein the contact pad presses
against the inner surface and drives the first end

of the lever in a direction towards the interior of 30
the supporting structure.
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