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DESCRIPTION

Technical Field

[0001] The present invention relates to a gondola apparatus suitable for maintenance of the
blades of an aerogenerator.

Background Art

[0002] This type of aerogenerator includes a columnar tower, a nacelle mounted on the tower,
and blades provided to the nacelle, and rotates the blades to operate a generator.

[0003] The blades each have the paint on an outer surface peel off or deteriorate due to
exposure to wind pressure, lightning strikes, or ultraviolet rays after several years of
construction, and thus not only the blades do not function but also external appearance is
unfavorable.

[0004] Thus, the blades need maintenance, such as outer surface painting or repairing.
Therefore, gondola apparatuses for the maintenance have been developed as disclosed in JP
2004-293455 A and JP 2012-7525 A

[0005] The gondola apparatus described In JP 2004-293455 A, raises or lowers a gondola
attached along a guide rail angularly adjustable with a cylinder on the outer surface of a tower,
to a work position for a blade, through a wire rope suspended from the side of a nacelle.

[0006] Similarly, the gondola apparatus for the maintenance described in JP 2012-7525 A,
raises or lowers a workbench attached to a rack rail on the outer surface of a tower, to a work
position for a blade, through a suspended wire suspended from a nacelle. CN 202625760 U,

DE 102011100912 A1 and DE 202007002930 U1 disclose a gondola apparatus to be used for
maintenance of an aerogenerator blade.

[0007] However, for each of the conventional gondola apparatuses for the maintenance, the
guide or the rack rail is provided to the tower and then the gondola is attached to the guide or
the rack rail. Thus, each apparatus is massive and has an intricate structure. Each apparatus
IS difficult to assemble or remove, and has disadvantages In processability, economic
efficiency, and workabillity.

[0008] Therefore, a gondola apparatus for blade maintenance that raises or lowers a gondola
with only lifters and traction ropes has been developed. For example, a gondola apparatus 100
llustrated in Figs. 11 and 12, includes: laterally paired platforms 102 and 103 that ascend or
descend along the outer surface of a tower 101; laterally paired hoist trapezoidal supports 104
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and 105 erecting on both sides of the platforms 102 and 103; laterally paired parallelogram
parallel frames 106 provided to the upper centers of the supports 104 and 105; laterally paired
traction ropes 108 wound on lifters 107 provided to the centers of the parallel frames 106 and
106, the laterally paired traction ropes 108 being suspended from a nacelle 101A; paired wires
109 and 110 adjustable in length disposed between each of the hoist trapezoidal supports 104
and 105 and both sides of the parallel frame 106; laterally paired support frames 112
extendable and contractable provided to lower portions of the lateral platforms 102 and 103;
and a presser roller 113 provided at an end portion of each of the support frames 112, the
presser roller 113 abutting on the outer surface of the tower 101.

[0009] As lllustrated In Fig. 12, the gondola apparatus 100 is suspended with the two traction
ropes 108 and 108 to have the lateral platforms 102 and 103 disposed on both sides of a
blade 114, and additionally extends the presser frames 112 such that the stabilizing rollers 113
abut on the outer surface of the tower 101. Then, the gondola apparatus 100 drives the lifters
107 to raise or lower the lateral platforms 102 and 103 to a predetermined maintenance work
position to the blade 114.

[0010] Then, as illustrated In Fig. 12, when the lateral platforms 102 and 103 ascend or
descend to an arbitrary work position, the support frames 112 abuts on the tower 101 with a
change In extending amount, in accordance with the raised or lowered position.

[0011] Therefore, the inclination angles of the traction ropes 108 vary every time the platforms
102 and 103 move left or right In Fig. 12. Simultaneously, the tension of the traction ropes 108
by the extension of the support frames 12 causes a clockwise moment to increase, and thus
there Is a risk that the gondola apparatus 100 clockwise Inclines.

[0012] Therefore, the gondola apparatus illustrated in Fig. 11 causes, for example, an adjuster
111 to extend the one wire 110 and an adjuster 111 to contract the other wire 109 to change
each of the angles of the parallel frames 106. Then, the angles of the traction ropes 108 are
corrected, so that the gondola apparatus is prevented from inclining.

[0013] On the other hand, a gondola 200 illustrated in Fig. 13 includes: a horizontal work floor
201 extending In a direction crossing a tower 101; longitudinally paired lifters 202 provided to
the work floor 201; props 203 erecting from the housings of the lifters 202; sheaves 204
provided to the upper portions of the props 203; longitudinally paired traction ropes 205 wound
on the lifters 202 through the sheaves 204, the longitudinally paired traction ropes 205 being
suspended from a nacelle 101A; a support frame 207 inserted into each pipe 206 provided on
both sides of the work floor 201 such that the support frame 207 Is extendable and
contractable; a counterweight 208 provided at a leading end of the support frame 20/; and a
stabilizing roller 209 provided at a base end of the support frame 207, the stabilizing roller 209
abutting on the outer surface of the tower 101 such that the stabilizing roller 209 is rollable.

[0014] Then, the gondola 200 Is suspended through the traction ropes 205 suspended from
the nacelle 101A to have the work floor 201 disposed outside or inside a blade 114, and drives
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the lifters 202 to ascend or descend to a predetermined work position.

[0015] Then, for example, as illustrated in Fig. 14, when the gondola Is disposed outside the
blade 114, the support frames 207 are extended toward the tower 101 such that the rollers 209
abut on the tower 101. However, a clockwise moment increases by the extension of the
support frames 207 and thus there is a risk that the work floor 201 clockwise inclines and has
difficulty in remaining horizontally. Thus, the counterweights 208 are extended opposite to the

support frame 207 to balance with the increased moment, so that the work floor 201 constantly
remains horizontally.

[0016] However, since the conventional gondola apparatuses each ascend or descend
through the traction ropes, the structure can be simplified In comparison to the gondola
apparatuses described in JP 2004-293455 A and JP 2012-7525 A. However, since the number
of traction ropes Is two, each gondola apparatus has difficulty in remaining horizontally. Thus,
Inconveniently, a correction unit is required to maintain the horizontality.

[0017] That s, the gondola apparatus 100 of Fig. 12 needs the parallelogram parallel frames
106 and the wires 109 and 110 adjustable in length on both sides of each of the parallelogram
parallel frames 106, and thus has the structure intricate. The extending or contracting
operation of the wires I1s required on each platform each time the horizontality 1Is maintained,
and thus the gondola apparatus 100 has disadvantages in processability, economic efficiency,
and workability.

[0018] The gondola apparatus 200 illustrated in Fig. 14 has the counterweights 208 in order to
remain horizontally, and thus has the structure intricate. The extending or contracting operation
of each of the counterweights 208 Is required each time the horizontality i1s maintained, and
thus the gondola apparatus 200 has also disadvantages in processability, economic efficiency,
and workability.

[0019] Furthermore, since the gondola apparatus 200 has the work floor disposed only outside
or inside the blade 114, a work range to the blade 114 is limitative. In addition, for example,
when the work floor 1s disposed on the outside, inconveniently, there 1s a risk that the traction
ropes 205 obliquely cross the blade 114 to interfere with each other and then the blade 114
and the traction ropes 205 damage.

[0020] Therefore, another gondola apparatus that easily remains horizontally has been
developed as illustrated in Fig. 15.

[0021] The gondola apparatus 300 includes: work floors 301, 302, and 303 having a U shape
In plan view; a lifter 304 provided at a center of each of the work floors 301, 302, and 303; a
prop 305 erecting from the housing of each lifter 304; a sheave 306 provided at the upper end
of each prop 305; and three traction ropes 307 each wound on the lifter 304 through the
sheave 306, the three traction ropes 307 being suspended from an origin on the side of a
nacelle.
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Summary of the Invention

[0022] When the gondola apparatus 300 illustrated in Fig. 15 I1s suspended, as illustrated In
Fig. 16, the work floors 301, 302, and 303 are each disposed at the circumference of a blade
114, so that a work area Is large. Furthermore, since suspended through the three traction
ropes 307 at the apexes of a triangle, the gondola apparatus 300 can remain horizontally at
any position In ascending or descending. Thus, no redundant device that maintains the
horizontality Is required, so that the inconvenience of the gondola illustrated in Fig. 11 or Fig.
13 can be solved.

[0023] However, the gondola apparatus 300 has the U shape in plan view, and the blade 114
has a thick portion and a thin portion In sectional area and a teardrop shape when viewed In
horizontal section. When the work floors 301, 302, and 303 are each disposed at the
circumference of the blade 114 as illustrated in Fig. 16, the suspension with the traction ropes
307 from above cannot make the work floors 301, 302, and 303 close to each region,
specifically, the thin portion. Therefore, an assist rope not illustrated i1s suspended from the
gondola apparatus 300, and then the assist rope Is operated on the ground to adjust the work
position of each of the work floors 301, 302, and 303. Thus, the operation of the assist rope Is
Inconvenient and there is a risk that safety lowers.

[0024] Since the work floors have the U shape, corners being the joints between the
longitudinal work floor 301 and the lateral work floors 302 and 303, increase In floor area.
When a worker comes to or a work tool is placed on each joint, each joint increases in weight
and thus there Is a risk that the gondola apparatus 300 overturns. Furthermore, one traction
rope 307 bearing a load in the inclination direction at the center is overloaded and thus there is
a risk that the durability thereof deteriorates. Therefore, it is desirable to solve the risks.

[0025] An object of the present invention is to provide a gondola apparatus for maintenance of
blades In an aerogenerator, capable of solving the inconvenience of the conventional gondola
apparatuses, with adoption of advantages of the conventional gondola apparatuses.

[0026] A first object of the present invention Is to allow the entire gondola apparatus to easily
remain horizontally; a second object is to require no redundant unit or work for maintaining the
horizontality; a third object Is to enable the position of a scaffold board to be adjusted In
accordance with a thick portion and a thin portion of a blade in horizontally sectional view; and
a fourth object is to improve the durability of one specific traction rope without overloading the
rope.

[0027] In order to achieve the objects there Is provided a gondola apparatus according to
claim 1 be used for maintenance of a blade in an aerogenerator including a columnar tower, a
nacelle provided on the tower, and the blade rotatably provided to the nacelle, the
aerogenerator being configured to rotate the blade to operate a generator, the gondola
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apparatus including: a front scaffold frame horizontally extending in a direction crossing the
tower, the front scaffold frame facing a back of the blade; a first side scaffold frame horizontally
movably attached to the front scaffold frame, the first side scaffold frame facing a side surface
of the blade; a second side scaffold frame horizontally movably attached to the front scaffold
frame, the second side scaffold frame facing a side surface of the blade, the second side
scaffold frame being paired with the first side scaffold frame; a stabilizing member attached
over both sides of the front scaffold frame such that the stabilizing member Is extendable and
contractable, the stabilizing member abutting on an outer surface of the tower; a first lifting
device provided to the front scaffold frame; a second lifting device provided to the first side
scaffold frame such that the second lifting device Is rockable; a third lifting device provided to
the second side scaffold frame such that the third lifting device 1s rockable; a first drive device
provided to the front scaffold frame, the first drive device being configured to horizontally drive
the first side scaffold frame; a second drive device provided to the front scaffold frame, the
second drive device being configured to horizontally drive the second side scaffold frame; a
first traction rope provided between the first lifting device and an origin on a side of the nacelle;
a second traction rope provided between the second lifting device and the origin on the side of
the nacelle; and a third traction rope provided between the third lifting device and the origin on
the side of the nacelle.

Brief Description of Drawings

[0028]

Fig. 1 1s an entire perspective view of a gondola apparatus partially omitted according to the
present invention.

Fig. 2 Is a plan view of the gondola apparatus according to the present invention.
Fig. 3 Is a front view of the gondola apparatus.
Fig. 4 i1s a partially left side view of Fig. 3.

Fig. 5 1s a front view of the disposition of the gondola apparatus according to the present
iInvention, attached to an aerogenerator.

Fig. 6(A) Is a plan view of the gondola apparatus disposed at a position of (A) of Fig. 5. Fig.
6(B) I1s a plan view of the gondola apparatus disposed at a position of (B) of Fig. 5. Fig. 6(C) Is
a plan view of the gondola apparatus disposed at a position of (C) of Fig. 5.

Fig. 7 I1s a plan view of a drive device.
Fig. 8 Is a plan view of a stabilizer and a drive unit thereof.
Fig. 9 I1s a perspective view of a guide mechanism of a side prop.

Fig. 10(A) 1s a front view of side second and third lifting devices that have been rockable. Fig.
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10(B) 1s a front view of the side second and third lifting devices that have been fixed.

Fig. 11 Is a perspective view of a conventional gondola apparatus.

Fig. 12 1s a front view of the conventional gondola apparatus illustrated in Fig. 11 disposed at
an aerogenerator.

Fig. 13 Is a perspective view of another conventional gondola apparatus.

Fig. 14 i1s a front view of the other conventional gondola apparatus illustrated in Fig. 13
disposed at an aerogenerator.

Fig. 15 Is a perspective view of still another conventional gondola apparatus.

Fig. 16 1s a simplified plan view of the other different conventional gondola apparatus illustrated
In Fig. 15 disposed at the circumference of a blade.

Description of Embodiments

[0029] An embodiment of the present invention will be described below on the basis of the
drawings. The present Invention relates to a gondola apparatus A to be applied for
maintenance of an aerogenerator including a columnar tower 1, a nacelle 2 mounted on the
tower 1, blades 3 rotatably provided to the nacelle 2, as illustrated in Fig. 5, particularly, the
gondola apparatus A being suitable for maintenance work of the blades 3.

[0030] That 1s, the gondola apparatus A raises scaffold frames 4, 5, and 6 suspended with
three traction ropes 12, 13, and 14 suspended from the nacelle 2, respectively, with, for
example, publicly known endless lifters on which the traction ropes 12, 13, and 14 are wound,
from a ground position C to an intermediate position B or an upper position A, as illustrated In
Fig. 5. For example, each time the scaffold frames 4, 5, and 6 are stopped, for example, at the
Intermediate position B or the upper position A, maintenance work of the outer circumferential
surface of a blade 3 Is performed, such as painting or repairing.

[0031] The gondola apparatus A includes a stabilizing member 7 extendable and contractable
as to be described later. The stabilizing member 7 contracts and abuts on the outer surface of
the tower 1 as Illustrated In Fig. 6(C) when the gondola apparatus A is positioned on the
ground C. The stabilizing member 7 extends to make the scaffold frames 4, 5, and 6 close to a
work position In proximity to the narrow leading end of the blade 3 as illustrated in Fig. 6(B) at
the Intermediate position B. The stabilizing member 7 contracts again to make the scaffold
frames 4, 5, and 6 close to the tower 1 as Illustrated In Fig. 6(A) at the position A

corresponding to a work position to a thick portion of the blade 3.

[0032] In the descriptions of the gondola apparatus A, the longitudinal direction of the gondola
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apparatus A and each member included in the gondola apparatus A, I1s based on a front view
of Fig. 3. Expression of the longitudinal direction indicates a direction penetrating through the
plane In the front view illustrated in Fig. 3 even when a description is given with reference to a
different figure.

[0033] As lllustrated In Figs. 1 and 2, the basic structure of the gondola apparatus A includes:
the front scaffold frame 4 horizontally extending in the longitudinal direction, namely, In a
direction crossing the tower 1, the front scaffold frame 4 facing the back on the tower side of
the blade 3 of the aerogenerator; the paired first and second side scaffold frames 5 and 6
longitudinally movably attached to the front scaffold frame 4, each facing a side surface of the
blade 3; the stabilizing member 7 attached over both lateral sides of the front scaffold frame 4
such that the stabilizing member 7 Is extendable and contractable, the stabilizing member 7
abutting on the outer surface of the tower 1; a first lifting device 9 provided to the front scaffold
frame 4; second and third lifting devices 10 and 11 attached to the paired side scaffold frames
5 and 6, respectively, such that the second and third lifting devices 10 and 11 are rockable; first
and second drive devices 15 and 16 provided to the front scaffold frame 4, the first and second
drive devices 15 and 16 being configured to horizontally drive the side scaffold frames 5 and 6,
respectively; and the first, second, and third traction ropes 12, 13, and 14 provided between
the first, second, and third lifting devices 9, 10, and 11, and the origin on the side of the nacelle
2, respectively.

[0034] The front scaffold frame 4 Includes a scaffold board 4a and a handrail 4b
circumferentially erecting on the scaffold board 4a. Similarly, the side scaffold frames 5 and 6
Include scaffold boards 5a and 6a and handrails 5b and 6b circumferentially erecting on the
scaffold boards 5a and 6a, respectively. The leading ends of the scaffold boards 5a and 6a
and the leading ends of the handrails 5b and 6b bend toward the blade 3 as illustrated.

[0035] The first side scaffold frame 5 and the second side scaffold frame 6 have base ends
coupled to the front scaffold frame 4 through the first and second drive devices 15 and 16,
respectively, and additionally have the sides of the leading ends extending in a V shape from
the base ends, each facing the side surface of the blade 3.

[0036] Therefore, the lateral scaffold frames 5 and 6 can be made close to or away from the
outer surface of the blade 3. Furthermore, when, for example, a sectionally teardrop-shaped
blade 3 Illlustrated in Fig. 16 1s handled, the lateral scaffold frames 5 and 6 can be disposed In
accordance with a thick portion and a thin portion of the blade 3 in horizontal section view, and
thus no positioning with, for example, an assist rope from the ground is required.

[0037] The first lifting device 9 Includes: an endless first lifter 9a; a front prop 9b erecting
upward from the housing of the first lifter 9a; and a sheave 9c provided at the upper end of the
prop 9b, the sheave 9c¢ guiding the first traction rope 12.

[0038] Similarly, the second and third lifting devices 10 and 11 include: endless second and
third lifters 10a and 11a; side props 10b and 11b erecting upward from the housings of the
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ifters 10a and 11a; and laterally paired sheaves 10c and 11c¢ provided at the upper ends of the
side props 10b and 11b, the sheaves 10c and 11c guiding the second and third traction ropes
13 and 14, respectively.

[0039] Therefore, the traction ropes 12, 13, and 14 are pulled up along the props 9b, 10b, and
11b, respectively, so that the traction ropes 12, 13, and 14 are prevented from interfering with
the handrails 4b, 5b, and 6b, respectively. In addition, a worker Is prevented from being
tangled with the traction ropes 12, 13, and 14 while walking. Thus, this arrangement is safe.

[0040] The traction ropes 12, 13, and 14 may be directly wound on the lifters 9a, 10a, and 11a,
respectively, but the traction ropes 12, 13, and 14 are preferably pulled up through the props
9b, 10b, and 11b and the sheaves 9c, 10c, and 11c, respectively, since there Is a risk that the
traction ropes 12, 13, and 14 interfere with the handrails 4b, 5b, and 6b, respectively.

[0041] The lower ends of the second and third lifters 10a and 11a are coupled to the side
scaffold frames 5 and 6 through brackets 10d and 11d with pins, respectively, such that the
lower ends of the second and third lifters 10a and 11a are rockable. Note that, the second and
third lifters 10a and 11a may be each a winding-type lifter. The lower ends of the lifters 10a
and 11a may be coupled to the side scaffold frames 5 and 6 through universal joints,
respectively.

[0042] The lifting devices according to the present invention are rockable, but the lifting
devices perpendicularly erecting with the base ends of the lifters 10a and 11a fixed and the
side props 10b and 11b fixed, can be adopted, as illustrated in a reference example of Fig. 10

(B) .

[0043] That i1s, the gondola apparatus of Fig. 10(B) corresponding to a conventional type
llustrated in Fig. 15 can be adopted. However, with the lifting devices each having this type of
fixed structure, horizontally parallel inverse force P acts on sheave portions P1 and roller
portions P2 when the second and third traction ropes 13 and 14 incline as illustrated in Fig.

10(B).

[0044] Since the difference In altitude by the length of each of the side props 10b and 11b Is
present between P1 and P2 being each a point of application, a moment of rotating the
gondola apparatus A clockwise occurs, so that tensile force against the moment is applied to
the first traction rope 12. Therefore, it Is necessary to use a high-rigidity traction rope 12 that
bears the moment, and additionally the durability thereof deteriorates.

[0045] In contrast to this, the gondola apparatus according to the embodiment of the present
Invention has the entire second and third lifting devices 10 and 11 rockable through the pins
provided to the brackets 10d and 11d, respectively, as illustrated in Figs. 1 and 10(A). In other
words, since the lifters 10a and 11a and the side props 10b and 11b rock respectively, pin

portions P3 each act as a point of application and these positions are lower than each point of
application P1 of Fig. 10(B).



DK/EP 3404169 13

[0046] Therefore, since the difference In altitude between P2 and P3 being each a point of
application, Is smaller than that in Fig. 10(B), the rotation moment acting on the gondola
apparatus A can be reduced. Thus, the first traction rope 12 of the front scaffold frame 4 can
be prevented from being overloaded and the durability thereof can be prevented from
deteriorating, so that the first traction rope 12 can be formed of a small-rigidity material.

[0047] In addition, since the side props 10b and 11b rock and incline as illustrated in 10(A),
loads acting thereon can be reduced, damage thereof can be prevented, and durability can
Improve.

[0048] Note that, as illustrated in Fig. 9, guide frames 5c and 6¢c are provided Inside the
handrails S5b and 6b of the first and second side scaffold frames 5 and 6, respectively. A roller
R 1s provided to each of the side props 10b and 11b through a bracket B. The guide frames 5c
and 6¢ guide the rock of the side props 10b and 11b through the rollers R, respectively, so that
the props 10b and 11b are stabilized and interference with the worker 1s also prevented.

[0049] Next, the first drive device 15 includes: vertically paired horizontal guide props 17a and
17b provided to the front scaffold frame 4; vertically paired guide rollers 18a and 18b attached
to the base end of the first side scaffold frame 5 through a bracket 22, the vertically paired
guide rollers 18a and 18b being slidably inserted Iinto the guide props 17a and 1/7Db,
respectively; and a cylinder 19 provided between the lower guide roller 18b and the front
scaffold frame 4. The second drive device 16 Includes: the vertically paired horizontal guide
props 1/7a and 1/7b provided to the front scaffold frame 4; vertically paired guide rollers 18a
and 18b attached to the base end of the second side scaffold frame 6 through a bracket 22,
the vertically paired guide rollers 18a and 18b being slidably inserted into the guide props 17a
and 1/b, respectively; and a cylinder 19 provided between the lower guide roller 18b and the
front scaffold frame 4, the cylinder 19 being paired with the cylinder 19 of the first drive device
15.

[0050] As illustrated In Fig. 7, when the cylinders 19 and 19 extend or contract, the first and
second side scaffold frames 5 and 6 each move horizontally to the front scaffold frame 4 along
the guide props 17a and 17b through the guide rollers 18a and 18b. In this manner, since the
first side scaffold frame 5 and the second side scaffold frame 6 are attached to the front
scaffold frame 4 such that the first side scaffold frame 5 and the second side scaffold frame 6
are horizontally movable, the first and second side scaffold frames 5 and 6 are made close or
away In accordance with the thickness of the blade 3, so that the work position can be
adjusted.

[0051] The stabilizing member 7 includes: paired guide pipes 7/a provided on both longitudinal
sides of the front scaffold frame 4; a rack 7b inserted into each of the guide pipes 7a such that
the rack 7b Is extendable and contractable, the rack 7b being to be driven with a pinion 7d; a
rockable bracket 7c provided to an end portion of the rack 7b; and a roller 8 provided to each
of the brackets 7c and 7c, the roller 8 abutting on the outer surface of the tower 1 such that the
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roller 8 Is rollable.

[0052] The pinion 7d is rotationally driven by a motor M provided to the front scaffold frame 4
and a propeller shaft PS rotationally driven by the motor M, as illustrated in Fig. 8.

[0053] Thus, drive of the motor M can operate the stabilizing member 7 to extend or contract,
and improve operability. The drive of the motor M allows the stabilizing member 7 to extend
toward or contract against the tower 1, so that the scaffold frames 4, 5, and 6 can be moved to
an optimum position for the maintenance of the blade 3. The roller 8 Is coupled to the rack 7b
through the bracket 7c¢ adjustable in horizontal angle. Note that, the number of rollers 8 to be
provided can be arbitrarily changed in design.

[0054] The bracket 7c Is coupled to an arm 7e provided to the end portion of the rack 7b,
through a bolt or a pin such that the bracket 7c is adjustable in position. Therefore, change of
the attached position can adjust the position of the roller 8 in accordance with various outer
diameters of the tower 1 of the aerogenerator.

[0055] A plurality of casters 20 is provided to each of lower portions of the side scaffold frames
5 and 6, and a plurality of casters 21 Is provided to each of lower portions of the guide pipes
7/a. The gondola apparatus A itself can be moved to a predetermined position with the casters
20 and 21.

[0056] According to the present invention, the following effects can be achieved.

[0057]

1. 1) There are provided: the front scaffold frame 4 horizontally extending in the direction
crossing the tower 1, the front scaffold frame 4 facing the back of the blade 3; and the
second and third side scaffold frames 5 and 6 horizontally movably attached to the front
scaffold frame 4, each facing the side surface of the blade 3. Thus, the scaffold frames
4. 5, and 6 can be disposed over the entire circumferential region of the blade 3.

2. 2) The stabilizing member 7 1s attached over both sides of the front scaffold frame 4
such that the stabilizing member 7 1s extendable and contractable to the tower 1, the
stabilizing member 7 abutting on the outer surface of the tower 1. Thus, the scaffold
frames 4, 5, and 6 can be raised or lowered along the tower 1, prevented from joggling.

3. 3) The first, second, and third traction ropes 12, 13, and 14 are suspended between the
first, second, and third lifting devices 9, 10, and 11 and the origin on the side of the
nacelle. Thus, the scaffold frames 4, 5, and 6 are uniformly suspended with the three
traction ropes 12, 13, and 14, respectively, and are horizontally stably maintained. Thus,
no device that horizontally maintains each of the scaffold frames 4, 5, and 6 and no
operation thereof are required.

4. 4) The second and third lifting devices 10 and 11 are attached to the side scaffold
frames 5 and 6, respectively, such that the second and third lifting devices 10 and 11 are
rockable. Even when the side second and third traction ropes 13 and 14 cause
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horizontal force to act on the second and third lifting devices 10 and 11 and then a
couple of forces causes a rotation moment to act on the entire gondola apparatus, the
second and third lifting devices 10 and 11 rock and lower points of application of the
second and third traction ropes 13 and 14 to the lifting devices 10 and 11, to allow the
rotation moment to be reduced. Thus, the front first traction rope 12 can be prevented
from being overloaded or the overload can be reduced, and the durability can be
prevented from deteriorating. As a result, the front first traction rope 12 can be formed of
a small-rigidity material.

5. 5) Since the first and second drive devices 15 and 16 that horizontally drive the side
scaffold frames 5 and 6, respectively, are provided, the side scaffold frames 5 and 6 can
be made close or away along the outer surface of the blade 3. Thus, the side scaffold
frames 5 and 6 can be disposed in accordance with the teardrop sectional shape of the
blade 3. Thus, no assist rope for approach to the blade 3 and no operation work thereof
are required.

[0058] Furthermore, when the base ends of the side scaffold frames 5 and 6 move to the
center of the front scaffold frame 4, movable loads disappear on both end portions of the front
scaffold frame 4, so that the entire gondola apparatus is prevented from joggling or inclining.

[0059] The preferred embodiment of the present invention has been described above, but
additions, modifications, and alterations may be made without departing from the scope of the
claims.
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Patentkrav

1.  Et gondolapparat, der skal bruges til vedligeholdelse af et blad (3) 1 en vinddreven
generator, der omfatter et sgjletarn (1), en nacelle (2) tilvejebragt pa tarnet (1), og
bladet (3) er tilvejebragt drejeligt pa nacellen (2), den vinddrevne generator er

konfigureret til at rotere bladet for at drive en generator, gondolapparatet omfatter:

en forreste plattormsramme (4), der strekker sig horisontalt 1 en retning, der
krydser tarnet (1), den forreste platformsramme (4) vender mod en bagside
af bladet (3);

en f@rste side af platformsrammen (5), der er fastgjort horisontalt bevageligt
pa den forreste platformsramme (4), den fgrste side af platformsrammen (5)
vender mod en sideflade pa bladet (3);

en anden side af platformsrammen (6), der er fastgjort horisontalt
bevageligt pa den forreste platformsramme (4), den anden side af
platformsrammen (6) vender mod en sideflade pa bladet (3);

et stabiliseringselement (7), der er fastgjort over begge sider at den forreste
platformsramme (4), sa stabiliseringselementet (7) kan straekkes ud og
treekkes ind 1 forhold til tarnet (1), stabiliseringselementet stgder op til en
ydre flade af tarnet (1);

en fgrste Igfteanordning (9) tilvejebragt pa den forreste platformsramme (4);
en anden lgfteanordning (10), der er fastgjort til den fgrste side at
platformsrammen (5), sa den anden lgfteanordning (10) kan rokkes;

en tredje lpfteanordning (11), der er fastgjort til den anden side af
platformsrammen (6), sa den tredje lgfteanordning (11) kan rokkes;

en fgrste drivanordning (15) tilvejebragt pa den forreste platformsramme
(4), den tgrste drivanordning (15) er konfigureret til at drive den fgrste side
at platformsrammen (5) horisontalt;

en anden drivanordning (16) tilvejebragt pa den forreste platformsramme
(4), den anden drivanordning (16) er konfigureret til at drive den anden side

at plattormsrammen (6) horisontalt;
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et tgrste traekkabel (12) tilvejebragt mellem den tgrste lgfteanordning (9) og
et udgangspunkt pa en side af nacellen (2);

et andet trekkabel (13) tilvejebragt mellem den anden lgfteanordning (10)
og udgangspunktet pa siden af nacellen (2); og

et tredje traekkabel (14) tilvejebragt mellem den tredje lgfteanordning (11)
og udgangspunktet pa siden af nacellen (2).

2. Gondolapparatet 1 henhold til krav 1, hvori den fgrste side af platformsrammen (5)
og den anden side af platformsrammen (6) hver er tilvejebragt i en V-form pa den

forreste plattormsramme (4).

3. Gondolapparatet 1 henhold til krav 1, hvori den forreste platformsramme (4)
omfatter en platformsplade (4a) og et gelender (4b), der rejser sig periferisk pa
plattormspladen (4a),

den fgrste side af platformsrammen (5) og den anden side af platformsrammen (6) hver

omfatter en platformsplade (5a, 6a) og et gelaender (5b, 6b), der rejser sig periferisk pa

platformspladen (3Sa, 6a),

den fgrste side af plattormsrammen (5) har en grunddelsende, der er koblet til den

forreste plattormsramme (4) gennem den fgrste drivanordning (15), og har en side af en

forende, der strekker sig 1 en V-form fra grunddelsenden, siden af forenden, der vender
mod sidefladen pa bladet (3), og

den anden side af platformsrammen (6) har en grunddelsende, der er koblet til den

forreste platformsramme (4) gennem den anden drivanordning (16), og har en side af en

forende, der strekker sig 1 en V-form fra grunddelsenden, siden af forenden, der vender

mod sidefladen pa bladet (3).

4. Gondolapparatet 1 henhold til krav 1, hvori den fgrste lgfteanordning (9) omfatter:
en endelgs forste lgftemekanisme (9a); en frontstiver (9b), der rejser sig opad fra
et hus pa lgftemekanismen (9a); og en trisse (9¢), der er tilvejebragt ved en
gverste ende af stiveren (9b), trissen (9c¢) styrer det fgrste traekkabel (12),
den anden lgfteanordning (10) omfatter: en endelgs lgftemekanisme (10a); en

sidestiver (10b), der rejser sig opad fra et hus pa lgftemekanismen (10a); og en
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trisse (10c), der er tilvejebragt ved en gverste ende af stiveren (10b), trissen (10c¢)
styrer det andet traekkabel (13),

den tredje lgfteanordning (11) omfatter: en endelgs lgftemekanisme (11a); en
sidestiver (11b), der rejser sig opad fra et hus pa lgftemekanismen (11a); og en
trisse (11c), der er tilvejebragt ved en gverste ende af stiveren (11b), trissen (11¢)
styrer det tredje treekkabel (14), hvor trissen (11c¢) er lateralt parret med trissen
(10¢) pa den anden lgfteanordning (10),

en lavere ende af den anden lgftemekanisme (10a) er koblet med den fg@rste side af
platformsrammen (5) gennem et beslag (10d) eller et kardanled, sa den lavere
ende af den anden lgftemekanisme (10a) kan rokkes, og

en lavere ende af den tredje lgftemekanisme (11a) er koblet med den anden side af
platformsrammen (6) gennem et beslag (11d) eller et kardanled, sa den lavere

ende af den tredje lpftemekanisme (11a) kan rokkes.

Gondolapparatet 1 henhold til krav 4, hvori en styreramme (5¢) er tilvejebragt
inden for et gelender (5b) pa den fgrste side af platformsrammen (5), sa
styrerammen (3¢) styrer rokken af den fgrste sidestiver (10b) gennem en rulle (R),
Og

en styreramme (6¢) er tilvejebragt inden for et gelender (6b) pa den anden side af
platformsrammen (6), sa styrerammen (6¢) styrer rokken af den anden sidestiver

(11b) gennem en rulle (R).

Gondolapparatet 1 henhold til krav 1, hvori den fgrste drivanordning (15)
omfatter: vertikalt parrede horisontale styrestivere (17a, 17b) tilvejebragt pa den
forreste plattormsramme (4); vertikalt parrede styreruller (18a, 18b) fastgjort til en
grunddelsende af den fgrste side af plattormsrammen (35) gennem et beslag (22),
hvor de vertikalt parrede styreruller (18a, 18b) er indfgrt forskydeligt 1 de
respektive styrestivere (17a, 17b);

og en cylinder (19) tilvejebragt mellem en lavere styrerulle (18b) fra de vertikalt
parrede styreruller og den forreste platformsramme (4), og

den anden drivanordning (16) omftatter: de vertikalt parrede vandrette styrestivere

(17a, 17b) tilvejebragt pa den forreste platformsramme (4); vertikalt parrede
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styreruller (18a, 18b), der er fastgjort til en grunddelsende af den anden side af
platformsrammen (6) gennem et beslag (22), de vertikalt parrede styreruller (18a,
18b) er indigrt torskydeligt 1 de respektive styrestivere (17a, 17b); og en cylinder
(19) tilvejebragt mellem en lavere styrerulle (18b) fra de vertikalt parrede
styreruller og den forreste plattormsramme (4), cylinderen (19) er parret med

cylinderen (19) pa den fgrste drivanordning (15).

Gondolapparatet 1 henhold til krav 1, hvori stabiliseringselementet (7) omfatter:
parrede styrergr (7a) tilvejebragt 1 begge sider af den forreste platformsramme (4);
et stativ (7b) indsat 1 hver af styrergrene (7a), sa stativet (7b) kan straekkes ud og
trekkes 1nd, stativet (7b), der drives ved hyelp af et tanddrev (7d); et rokbart
beslag (7¢) tilvejebragt pa en endedel af stativet (7b); og en rulle (8) tilvejebragt
pa hvert beslag (7¢), rullen (8) stgtter op til den udvendige overflade af tarnet (1),
sa rullen (8) kan rulle, og

tanddrevet (7d) drives roterbart af en motor (M), der er tilvejebragt pa den fgrste
forreste platformsramme (4), og en propelleraksel (PS), der drives roterbart af

motoren (M).
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