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ABSTRACT

A rotor turning device for a wind turbine

generator which can be used without having to modify

5 the existing wind turbine generator, and a method for 

turning the rotor. A rotor turning device comprises, on 

the inner periphery, a first member acting as a fixing 

member for fixing to a coupling hub, and on the outer 

periphery, a second member acting as an operating

10 member to which operational force for rotating a

rotation axis of the wind turbine generator is inputted 

A pair of the first members embracingly fixes to the 

coupling hub of a coupling, while the second member 

attaches to the pair of first members to form a handle-

15 like shape.
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TITLE OF THE INVENTION
ROTOR TURNING DEVICE FOR WIND TURBINE GENERATOR AND

ROTOR TURNING METHOD

5 BACKGROUND OF THE INVENTION
Field of the Invention

[0001]

The present invention relates to a rotor turning 

device for a wind turbine generator and a rotor turning

10 method. In particular, the invention relates to a

rotor turning device for rotating a rotation axis of a 

wind turbine generator that increases rotational speed 

of a rotor head with a gear box to transmit into a 

generator, and to a method for turning the rotor.

15

Description of the Related Art
[0002]

In recent years, from a view point of preserving 

the global environment, the use of wind turbine

20 generators to generate reusable energy has become 

popular.

[0003]

In general, a wind turbine generator comprises a 

rotor head equipped with blades, a nacelle

25 accommodating a drive train and a generator, and a

tower supporting the nacelle. The drive train is for 

transmitting a torque from the rotor head side to the
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generator side, and usually includes a gear box so that

rotational speed of the rotor head is increased to

transmit to the generator.

[0004]

5 When performing maintenance work on the wind

turbine generator, it often becomes necessary to rotate 

the rotation axis (or the rotor head connected to the

rotation axis).

For example, to lubricate a main shaft bearing of 

10 the wind turbine generator, the rotation axis must be

slowly rotated in order to evenly apply grease to the 

entire shaft bearing. Also, to assemble and 

disassemble the blades, the rotor head must be rotated 

so that the blades come into a horizontal position. In

15 addition, for safety measures during maintenance work, 

the rotation axis should be secured with lock pins to 

prevent it from rotating. Again in this case, the 

rotation axis needs to be rotated to a position where 

the lock pins can be inserted.

20 [0005]

Some convenient methods for rotating the rotation 

axis of the wind turbine generator for these purposes 

are to hand grasp and turn the brake disk attached to 

the rotation axis at the later stage of the gear box,

25 or to turn the rotation axis by utilizing wind power 

applied to the blades.

However, with these methods, it was difficult to

2



highly accurately rotate the rotation axis into a

predetermined position. Further, a method with higher

safety was desired.

[0006]

5 Therefore, a so-called rotor turning device that

forcibly rotates the rotation axis of the wind turbine 

generator has been proposed.

For example, US Patent Application Publication No 

2009/0278359 describes a rotor turning device that

10 forcibly drives a speed-up gear housed in a gearbox (a 

gear box) from outside the gearbox. This rotor turning 

device comprises a drive pinion that meshes with the 

speed-up gear inside the gearbox and a screwdriver that 

is attached to the outside of the gearbox to transmit a

15 torque to the drive pinion. With this structure, the 

torque from the screwdriver is transferred to the 

speed-up gear via the drive pinion making the rotation 

axis rotate with the speed-up gear.
[Related Patent Documents]

20 ■ [0007]

[Patent Document 1] US2009/0278359

SUMMARY OF THE INVENTION
[0008]

25 However, with the rotor turning device described

in US Patent Application Publication No. 2009/0278359, 
the screwdriver must be attached to the gearbox, and
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further, the drive pinion must be arranged inside the

gearbox. Thus it was necessary to make modifications

to the existing wind turbine generator.

[0009]

5 The present invention has been devised in view of

the above situation and it is an object of the present 

invention to provide a rotor turning device for a wind 

turbine generator that does not require making 

modifications to existing wind turbine generators, and

10 to provide a rotor turning method.

[0010]

The present invention provides a rotor turning 

device for rotating a rotation axis of a wind turbine 

generator that increases rotational speed of a rotor

15 head with a gear box to transmit into a generator,

comprising: a main body; a fixing member provided on 

one end of the main body that fixes to a coupling 

arranged between the gear box and the generator of the 

wind turbine generator; and an operating member

20 provided on the opposite end of the main body from the 

fixing member, to which operational force for rotating 

the rotation axis is inputted.

[0011]

As mentioned above, the operating member is

25 "provided on the opposite end of the main body from the 

fixing member". This means that the operating member 
is arranged on the opposite side, across a center part
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of the main body, from the fixing member. In other

words, the fixing member is arranged on the main body

at a side near the coupling while the operating member

is arranged at a side far from the coupling. For

5 example, with a disk-shaped rotor turning device, the 

fixing member is provided on the inner peripheral side 

of the disk (the main body) while the operating member 

is provided on the outer peripheral side of the disk 

(the main body). Further, with a lever-like shaped

10 rotor turning device, the fixing member is provided on 

one end side of the lever (the main body) while the 

operating member is provided at the other end side of 

the lever (the main body).

[0012]

15 According to this rotor turning device, the

fixing member is fixed to the coupling arranged between 

the gear box and the generator while the operating 

member is provided at the opposite end of the main body 

from the fixing member. This makes it possible to

20 safely and highly accurately rotate the coupling and 

the entire rotation axis with a relatively small 

operational force. Especially, since the coupling 

arranged between the gear box and the generator is an

element in the drive train of the wind turbine

25 generator that rotates with a low torque (in other

words, is an element with high rotational speed), it is
possible to rotate the rotation axis with a small
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operational force.

[0013]

Further, since the above rotor turning device is 

configured so that it is attachable via the fixing

5 member to the coupling that is normally included in the 

wind turbine generator, it is not necessary to make any 

modifications to an existing wind turbine generator. 

[0014]

In this specification, the term 'rotation axis'

10 of the wind turbine generator refers to any axial

elements included in the drive train that transmit the

rotational speed of the rotor head to the generator. 

[0015]

In the above rotor turning device for the wind 

15 turbine generator, the main body preferably includes a
pair of semi-circular ring shaped first members that 

embracingly fixes to a coupling hub of the coupling and 

a pair of semi-circular ring shaped second members that 

attaches to the periphery of the pair of first members,

20 wherein the fixing member is the pair of first members 

embracingly fixed to the coupling hub, and the 

operating member is a handle formed by the pair of

second members .

[0016]

25 In this specification, to 'embracingly fix' the

pair of first members to the coupling hub means that 
the pair of first members squeezes (or grabs) the
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coupling hub and fixes (or holds) it with frictional

force .

[0017]

In this manner, by embracingly fixing the pair of 

5 first members acting as the fixing member to the

coupling hub of the wind turbine generator, the rotor 

turning device can be easily attached to the coupling 

without having to modify the existing wind turbine 

generator. Further, the first members and the second

10 members are designed so that a total of four divided

parts, i.e. the pair of semi-circular ring shaped first 

members and the pair of semi-circular ring shaped 

second members, are assembled. This makes it possible 

to easily install them into the nacelle where the rotor

15 turning device is used. Still further, since the 

operating member of the rotor turning device is a 

handle-like shape, it is easy for the operator to grasp 

and helps facilitate rotating the rotation axis.

[0018]

20 In the above rotor turning device, the pair of

the first members is preferably provided with a notch 

that latches with a fastening part of the coupling. 

[0019]

With this arrangement, the fastening part of the

25 coupling (for example, a nut or a bolt) is locked by 

the notch. Thus, even if the embracing fixture of the 

first members to the coupling hub does not provide
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sufficient fixing force (friction force), it is

possible to prevent spin of the rotor turning device

and the rotation axis can be securely rotated.

[0020]

5 Further, in the above rotor turning device, it is

preferable that the handle formed by the pair of second 

members has a plurality of teeth formed on its

periphery that meshes with a chain, and the rotor 

turning device further includes: a sprocket connected

10 to the handle via the chain; and a motor that drives 

the sprocket.

[0021]

Alternatively, in the above rotor turning device, 

the handle formed by the pair of second members has a

15 belt mounted on its periphery, and the rotor turning 

device further includes: a pulley connected to the 

handle via the belt; and a motor that drives the pulley 

[0022]

For example, when assembling or disassembling the

20 blades, it becomes necessary to rotate the rotation 

axis while some of the blades have been detached. In

such a state, the load put on the rotation axis is 

unbalanced and thus an extremely large amount of 

operation force is required to rotate the rotation axis

25 Even in this state, the rotation axis can be easily 

rotated by using the sprocket and the chain or the 

pulley and the belt as described above to transfer
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driving force from the motor to the handle.

[0023]

In the above rotor turning device, preferably the 

main body is a lever having a plurality of holes in at

5 least two places at an end portion thereof that latch 

to a fastening part of the coupling; the fixing member 

is the plurality of holes of the lever that latch to 

the fastening part; and the operating member is an end 

portion of the lever opposite the plurality of holes.

10 [0024]

Since the plurality of holes acting as the fixing 

member latch to the fastening part of the coupling of 

the wind turbine generator, it is possible to easily 

secure the rotor turning device to the coupling without

15 having to modify the existing wind turbine generator. 

Further, since the main body of the rotor turning 

device is a lever-like shape, it can be easily 

installed into the nacelle where the rotor turning 

device is used and is easy for the operator use, to

20 thereby facilitate rotating the rotation axis.

[0025]

The present invention provides a rotor turning 

method for rotating a rotation axis of a wind turbine 

generator that increases rotational speed of a rotor

25 head with a gear box to transmit into a generator, the 

method comprising: embracingly fixing a pair of semi­
circular ring shaped first members to a coupling hub of
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a coupling arranged between the gear box and the

generator of the wind turbine generator; attaching a

pair of semi-circular ring shaped second members to the

periphery of the pair of first members; and rotating

5 the rotation axis by operating a handle formed by the 

pair of second members.

[0026]

With this rotor turning method, by embracingly 

fixing the pair of first members to the coupling of the

10 wind turbine generator, and by attaching the second 

member to the pair of the first members, the rotor 

turning device can be easily attached to the coupling 

without having to modify the existing wind turbine 

generator.

15 [0027]

Further, by operating the handle formed by the 

pair of second members, it is possible to safely and 

highly accurately rotate the coupling and the entire 

rotation axis with a relatively small operational force

20 [0028]

Further, the first members and the second members 

are designed so that a total of four divided parts, i.e 

the pair of semi-circular ring shaped first members and 

the pair of semi-circular ring shaped second members,

25 are assembled. This makes is it possible to easily

install them into the nacelle where the rotor turning

device is used. Still further, since the rotor turning
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device is a handle-like shape, it is easy for the

operator to grasp and helps to facilitate rotating the

rotation axis.

[0029]

5 With the rotor turning method, it is preferable

that the handle formed by the pair of second members 

has a plurality of teeth formed on its periphery that 

meshes with a chain, a sprocket is connected to the 

handle via the chain; and the rotating the rotation

10 axis is carried out by driving the sprocket with a 

motor to transmit operational force for rotating the

rotation axis to the handle.

[0030]

Alternatively, with the rotor turning method, the 

15 handle formed by the pair of second members has a belt

mounted on its periphery, and a pulley connected to the 

handle via the belt; and the rotating the rotation axis 

is carried out by driving the pulley with a motor to 

transmit operational force for rotating the rotation

20 axis to the handle.

[0031]

By using the sprocket and the chain or the pulley 

and the belt as described above to transmit the driving 

force from the motor to the handle, it is possible to

25 easily rotate the rotation axis even if, for example, 

some blades haven been detached for assembling and 
disassembling.
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[0032]

In the present invention, the fixing member is

fixed to the coupling arranged between the gear box and

the generator while the operating member is provided at

5 the opposite end of the main body from the fixing

member. Therefore, it is possible to safely and highly 

accurately rotate the coupling and the entire rotation 

axis with a relatively small operational force. 

Especially, since the coupling arranged between the

10 gear box and the generator is an element in the drive

train of the wind turbine generator that rotates with a 

low torque, it is possible to rotate the rotation axis 

with a small operational force.

Further, since the rotor turning device can be

15 attached via the fixing member to the coupling that is 

normally included in the wind turbine generator, it is 

not necessary to carry out any modifications to an 

existing wind turbine generator.

20 BRIEF DESCRIPTION OF THE DRAWINGS
[0033]

FIG. 1 is a view showing an example of the overall 

structure of a wind turbine generator.

FIG. 2 is a transverse view showing a drive train

25 and a generator provided within a nacelle.

FIG. 3 is a cross-sectional view showing an

example of a nacelle rotating mechanism.
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FIG. 4 (a) is a partial cross-sectional traverse

view showing an example of a structure of a low-speed

phase lock pin.

FIG. 4 (b) is a partial cross-sectional traverse 

5 view showing an example of a structure of a high-speed

phase lock pin.

FIG. 5 is a planar view showing an example of a 

structure of a rotor turning device.

FIG. 6 is a partial cross-sectional side view of 

10 the rotor turning device in FIG. 5 viewed from the

direction of A.

FIG. 7 is a side view showing the rotor turning 

device of FIG. 5 in an attached state.

FIG. 8 is a view showing the steps for attaching 

15 the rotor turning device of FIG. 5.

FIG. 9 is a view showing an example of a 

structure of a rotor turning device that rotates the 

rotation axis with power from a motor.

FIG. 10 is a planar view showing an example of a 

20 structure of a variation example of the rotor turning

device .

FIG. 11(a) is a side view showing the rotor 

turning device of FIG. 10 in an attached state.

FIG. 11(b) is a view of the rotor turning device

25 in FIG. 11(a) viewed from the direction of B.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0034]

A preferred embodiment of the present invention

will now be described in detail with reference to the

5 accompanying drawings. It is intended, however, that 

unless particularly specified, dimensions, materials, 

shape, its relative positions and the like shall be 

interpreted as illustrative only and not limitative of 

the scope of the present.

10 First, a description will be given of an example

of the wind turbine generator employing the rotor 

turning device of the present embodiment, followed by a 

description of the rotor turning device of the present

embodiment.

15 [0035]

FIG. 1 is a view showing an example of the 

overall structure of the wind turbine generator 

employing the rotor turning device of the present 

embodiment.

20 A wind turbine generator 1 mainly includes, as

shown in FIG. 1, a tower 2 provided to stand on a 

foundation B, a nacelle 4 provided on the upper end of 

the tower 2, a rotor head 6 provided on the nacelle 4, 

and a plurality of blades 8 attached to the rotor head
25 6.

[0036]

As shown in FIG. 1, the tower 2 has a column-like
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shape extending upwardly (to the upper end of FIG. 1)

from the foundation B. The tower 2, for example, can

be made from a single column-like member or made from a

plurality of units aligned in upright direction and

5 coupled to each other. If the tower 2 is made from the 

plurality of units, the nacelle 4 is provided on the 

unit located on the top of the tower 2.

[0037]

The nacelle 4 supports the rotor head 6 and 

10 accommodates a drive train 10 and a generator 18, etc.

[0038]

FIG. 2 shows a detailed view of the drive train

10 and the generator 18 inside the nacelle 4. The drive

train 10 includes a main shaft 12 that is connected to

15 a rotor hub 6A of a rotor head 6, a gear box 14

connected to the main shaft 12 and a coupling 16 that 

couples the gear box 14 to the generator 18.

[0039]

The main shaft 12 is connected to the rotor hub

20 6A so that it rotates with the blades 8 and the rotor

head 6, and is secured to the casing side by the main 

shaft bearing 11 in a rotatable fashion. A grease 

feeding opening (not shown) is provided on the upper 

part of the main shaft bearing 11 to supply grease for
25 lubrication.

[0040]
The gear box 14 is arranged between the main
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shaft 12 and the coupling 16. The gear box 14

increases the rotational speed inputted from the main

shaft 12 from the rotor head 6 side and transmits the

increased rotational speed to the coupling 16. The 

5 gear box 14 may employ, for example, a combination of a

planetary gear type speed increasing mechanism and a 

spur gear type speed increasing mechanism (neither 

mechanisms are shown), but is not limited to these 

mechanisms. This gear box 14, for example, increases a

10 rotational speed of approximately 20 rpm inputted via 

the main shaft 12 from the rotor head 6 side to

approximately 1800 rpm, then transmits it to the 

generator 18 via the coupling 16.

[0041]

15 The coupling 16 is a shaft joint that couples a

final output shaft of the gear box 14 to an input shaft 

of the generator 18. For example, a deflection shaft 

joint may be used as the coupling 16 so as to absorb 

misalignment between the final output shaft of the gear

20 box 14 and the input shaft of the generator 18.

[0042]

Further, the coupling 16 is provided with a brake 

device 19 equipped with a brake disk 19A and brake pads 

19B. The brake device 19 brakes the coupling 16 by

25 pressing and squeezing the brake pads 19B to both

surfaces of the brake disk 19A. For example, the brake
device 19 may be structured so that the brake pads 19B
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bias constantly to the brake disk 19A by a spring (not

shown) and disengages from the brake disk 19A against

bias force of the spring during normal operation phase

by an oil pressure force.

5 [0043]

Normally, braking the wind turbine generator 1 is 

mainly carried out by pitch control which will be later 

described, and the brake device 19 is used

supplementarily. That is, when the rotation axis 

10 needs to be stopped due to strong wind or during

maintenance, pitch control is first carried out to 

transfer the blades 8 into a feathering state. Then, 

after the rotational speed of the rotation axis has 

been sufficiently reduced, the brake device 19 is used

15 to bring the rotation axis to a complete stop.

[0044]

Further, a nacelle rotating mechanism 20 for 

rotating the nacelle 4 in the yaw direction is provided 

on a lower part of the nacelle 4.

20 [0045]

FIG. 3 is a sectional view showing an example of 

the nacelle rotating mechanism 20. As shown in Fig. 3, 

the nacelle rotating mechanism 20 includes a yaw motor 

22, a pinion 24 rotated by driving of the yaw motor 22,

25 an internal gear 26 meshed with the pinion 24, and a 

yaw brake mechanism 28 equipped with a brake disk 28A 
and a brake shoe 28B. In this nacelle rotating
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mechanism 20, the yaw motor 22, the pinion 24 and the

brake shoe 28B are held to the nacelle 4 side, while

the internal gear 26 and the brake shoe 28B are held to

the tower 2 side.

5 [0046]

Thus, if the yaw motor 22 is driven, the pinion 24 

is rotated so that the nacelle 4 can rotate to yaw

direction. If the brake shoe 28B bites the brake disk

28A, the yaw rotation of the nacelle 4 is broken.

10 [0047]

The rotor head 6 shown in FIGS. 1 and 2 is

rotatably supported on the nacelle 4 with a rotation 

axis substantially extending horizontal direction, and 

includes a rotor hub 6A equipped with blades 8 and a

15 head capsule 6B for covering this rotor hub 6A 

[0048]

Further, as shown in Fig. 2, the rotor hub 6A is 

equipped with a pitch driving device 30 that rotates

the blades 8 around the rotation axis (in a direction

20 designated by an arrow in Fig. 2) and varies the pitch 

angle of the blades 8.

[0049]

As shown in Fig. 2, the pitch drive device 30 

includes a cylinder 32 and a rod 34 connected to the

25 blades 8. The blades 8 are rotatably supported by a 

rod bearing 36 for rotating in the direction of the 

pitch. Due to this structure, when the rod 34 is
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rotated by the cylinder 32, the blades 8 rotate with

the rod 34 in the pitch direction. The pitch drive

devices 30 are provided in each of the blades 8 and

connect together by a link mechanism that is not shown,

5. and may be arranged so that pitch angle control of the

blades 8 are interconnected.

[0050]

With the wind turbine generator 1 having this 

structure, the rotation axis must be rotated when

10 lubricating grease to the main shaft bearing 11,

assembling or disassembling the blades 8, or carrying 

out various repairs and checkups.

[0051]

For example, to lubricate the main shaft bearing

15 11 of the wind turbine generator 1, it necessary to

slowly rotate the rotation axis so that grease can be 

applied evenly to the entire main shaft bearing 11. 

Further, to assemble and disassemble the blades 8, the

rotor head 6 must be rotated so that the blades 8 come

20 into a horizontal position. In addition, for safety 

measures during maintenance work on the wind turbine 

generator 1, the rotation axis should be secured with 

lock pins so that it does not rotate. Again in this 

case, the rotation axis needs to be rotated into a
25 position where the lock pins can be inserted.

[0052]

FIGS. 4(a) and (b) show examples of the structure
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of lock pins used to prevent the rotation axis of the

wind turbine generator 1 from rotating. The wind

turbine generator 1 is provided with, for example, a

low-speed phase lock pin 40 in the vicinity of the main

5 shaft bearing ll that supports the main shaft 12 to the 

casing side as shown in FIG. 4(a), and a high-speed 

phase lock pin 44 in the vicinity of the brake disk 19A 

arranged on the later stage of the gear box 14 as shown 

in FIG. 4 (b) .

10 [0053]

The low-speed phase lock pin 40 is inserted into a 

hole 42A formed on the casing side and a hole 42B 

formed on the rotor hub 6A, to thereby prevent the 

rotor hub 6A and the main shaft 12 connected to it from

15 rotating. In a similar manner, the high-speed phase 

lock pin 44 is inserted into a hole 46A formed on the 

gear box casing side and a hole 4 6B formed on the brake 

disk 19A, to thereby prevent the brake disk 19A and the 

coupling 16 fixed to it from rotating. In order to

20 engage these lock pins 40 and 44, the rotation axis of 

the wind turbine generator 1 must be rotated into a 

position where the holes 42A and 42B, and the holes 46A 

and 46B, align with each other respectively.

[0054]
25 In this way, it becomes necessary to rotate the

rotation axis during various maintenance of the wind 
turbine generator 1. Therefore, the rotor turning
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device for rotating the rotation axis of the wind

turbine generator 1 is employed. The rotor turning

device according to the present embodiment will now be

described.

5 [0055]

FIG. 5 is a planar view showing an example of the 

structure of the rotor turning device according to the 

present embodiment. FIG. 6 is a partial cross­

sectional side view of the rotor turning device in Fig.

10 5 viewed from the direction of A.

[0056]

As shown in FIGS. 5 and 6, the rotor turning 

device 50 comprises a pair of semi-circular ring shaped 

first members 52 (52A and 52B) and a pair of semi-

15 circular ring shaped second members 62 (62A and 62B)

attached to the periphery of the pair of first members

52 .

[0057]

Each first member 52A and 52B of the pair of first 

20 members 52 comprises a semi-circular disk 53 provided

with connecting parts 54 at both ends thereof. The pair 

of first members 52 (52A and 52B) are fastened together 

by a bolt 56 so that their connecting parts 54 face and 

interlock with each other, and forms a through hole 60.

25 This through hole 60 has a radius size corresponding to 

the hub of the coupling 16 that is to be embracingly 
fixed by the pair of first members 52 (52A and 52B).

21



The first members 52 (52A and 52B) can be provided with

a notch 58 that latches to the fastening part of the

coupling 16.

[0058]

5 Each second member 62A and 62B of the pair of

second members 62 comprises a semi-circular disk 66 

provided with a pipe 64 on the periphery thereof so 

that an operator can easily grasp and apply force to it 

The semi-circular disk 66 and the pipe 64 can be formed

10 integrally or can be secured together by bonding, 

welding or by other preferred methods. The semi­

circular disk 66 can be provided with a notch 67 so as 

to prevent interference with the connecting parts 54 of 

the first members 52. The pair of second members 62

15 (62A and 62B) are fixed to the pair of first members 52

(52A and 52B) by a bolt 68.

[0059]

Aluminum, for example, can be used as a material 

for the pair of first members 52 (52A and 52B) and the

20 pair of second members 62 (62A and 62B). Since

aluminum is a light weight metal, it makes it easy to 

install the rotor turning device 5 into the nacelle 4. 
[0060]

FIG. 7 is a view showing the rotor turning device

25 50 in an attached state. FIG. 8 is a view showing the

steps for attaching the rotor turning device 50.
[0061]
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As shown in FIG. 7, the above-described rotor

turning device 50 is attached to the coupling 16

arranged between the gear box 14 and the generator 18,

by embracingly fixing the first members 52 (52A and

5 52B) to the coupling hub 70 of the coupling 16. FIG. 7

shows an example where the rotor turning device 50 is 

attached to the coupling hub 70 on the generator 18 

side of the coupling 16. However, as long as the rotor 

turning device 50 is attached to a hub of the coupling

10 16, the position where the rotor turning device 50 is

attached (the embracingly fixing position of the first 

members 52) need not be specified.

[0062]

Steps for attaching the rotor turning device 50 to

15 the coupling 16 will now be described with reference to 

FIGS. 8 (a) - (c).

[0063]

First, as shown in FIG. 8 (a), the connecting 

parts 54 of the pair of first members 52 (52A and 52B)

20 are screwed by the bolts 56 so that the first member 

52A and the first member 52B embracingly fix to the 

coupling hub 70. Here, when the first members 52 (52A 

and 52B) are pressed to the coupling hub 70, a gap 

forms between the connecting parts 54 that face each

25 other. The size of the gap determines the fixing force 

(friction force) of the first members 52 (52A and 52B) 

embracingly fixing the coupling hub 70.
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[0064]

5

10

15

20

25

Further, if a notch 58 is provided in the first 

members 52 (52A and 52B), the first members 52 (52A and 

52B) are embracingly fixed by a bolt 56 while pressed 

to an end surface of a coupling flange 72 of the 

coupling 16, so that a head a coupling bolt (fastening 

part) 74 of the coupling 16 latches with the notch 58. 

By this arrangement, the coupling bolt 74 of the 

coupling 16 is locked to the notch 58 of the first 

members 52 (52A and 52B) . Therefore, even if the 

embracing fixture of the first members 52 (52A and 52B) 

to the coupling hub 70 does not provide sufficient 

fixing force (friction force), it is possible to 

prevent spin of the rotor turning device 50 and 

securely rotate the coupling hub 70.

[0065]

Next, as shown in FIGS. 8(b) and (c), the second 

members 62 (62A and 62B) are attached by a bolt 68 to 

the first members 52 (52A and 52B) that embracingly 

fixes to the coupling hub 70. If a notch 67 is 

provided in the semi-circular disk 66 of the second 

members 62 (62A and 62B), the second members 62 are 

attached so that the connecting parts 54 of the first 

members 52 are inside the notch 67. This arrangement 

prevents the second members 62 from interfering with 
the connecting parts 54.
[0066]
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In this way, since the pair of first members 52

(52A and 52B) embracingly fixes to the coupling hub 70

of the wind turbine generator 1, the rotor turning

device 50 can be easily attached to the coupling 16

5 without having to modify the existing wind turbine 

generator 1. Further, since the first members 52 and 

the second members 62 are designed so that a total of 

four divided parts, i.e. the pair of first members 52 

(52A and 52B) and the pair second members 62 (62A and

10 62B), are assembled, it makes is it possible to easily

install them into the nacelle where the rotor turning 

device 50 is used. Still further, when the pair of 

second members 62 (62A and 62B) are assembled, it forms 

a handle-like shape which is easy for the operator to

15 grasp. Thus, rotating the rotation axis of the wind

turbine generator 1 is facilitated. Especially, if the 

pipe 64 is provided on the periphery of the second 

members 62 (62A and 62B), it makes it easy for the 

operator to apply force and thus facilitates the
20 operation.

[0067]

Rotating the rotation axis with the rotor turning 

device 50 can be done manually by the operator or can 

be done using motion from a motor.
25 [0068]

FIG. 9 is a view showing an example of the 

structure of the rotor turning device 50 that rotates
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the rotation axis by a motion from a motor. The first

members 52 (52A and 52B) and the second members 62 (62A

and 62B) of the rotor turning device 50 are attached to

the coupling hub 70. Further, the second members 62

5 have a plurality of teeth formed on its periphery which 

meshes with a chain 80, and a sprocket 82 is connected

to the second members 62 via the chain 80. The 

sprocket 82 is driven by a motor with speed reducer 84 

that activates based on signals from an operation panel

10 86. Power is supplied to the motor with speed reducer

84 from a temporary power supply 88 via the operation 

panel 86.

[0069]

It is preferable that the sprocket 82 has a

15 diameter smaller than that of the handle formed by the 

pair of second members 62 (62A and 62B). With this 

structure, the rotational speed of the sprocket 82 can 

be sufficiently reduced to transmit to the handle, 

making it possible to precisely rotate the rotation

20 axis into a predetermined position.

[0070]

A mount 85 having a tension adjusting function of 

the chain 80 is provided on a lower part of the motor 

84. It is preferable that the mount 85 is attached to

25 the wind turbine generator 1 by utilizing a centering 

jig attachment hole included in a nacelle bed of the 
nacelle 4. The centering jig attachment hole is a hole
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used to secure the centering jig used for aligning the

final output shaft of the gear box 14 and the input

shaft of the generator 18 to the nacelle bed of the

nacelle 4. The centering jig is bolted to the centering

5 jig attachment hole and is used to finely adjust the 

main body of the generator in all directions.

[0071]

When assembling and disassembling the blades 8, it 

becomes necessary to rotate the rotation axis of the

10 wind turbine generator 1 while some of the blades 8 

have been detached. In such a state, the load put on 

the rotation axis is unbalanced and thus an extremely 

large amount of operation force is required to rotate 

the rotation axis. As shown in FIG.9, by using the

15 sprocket 82 and the chain 80 to transmit the driving 

force from the motor with speed reducer 84 to the 

second members 62 (62A and 62B), it is possible to 

easily rotate the rotation axis even in such a state. 

[0072]

20 Although an example using the sprocket 82 and the

chain 80 was described in FIG. 9, a pulley and a belt 

may alternatively be used to transmit the driving force 

from the motor with speed reducer 84 to the second 

members 62 (62A and 62B). In this case, the belt can

25 be mounted on the periphery of the second members 62 

(62A and 62B) and the pulley can be connected to the 
second members 62 (62A and 62B) via the belt for

27



driving the motor with speed reducer 84 with the pulley

[0073]

As described above, according to the present 

embodiment, the rotor turning device 50 is provided on

5 the inner periphery with the first members 52 (52A and 

52B) acting as the fixing member for fixing to the 

coupling hub 70, and is provided on the outer periphery 

with the second members 62 (62A and 62B) acting as the 

operating member to which operational force for

10 rotating the rotation axis of the wind turbine 

generator 1 is inputted.

[0074]

According to the rotor turning device 50, the 

first members 52 are fixed to the coupling 16 arranged

15 between the gear box 14 and the generator 18, and an 

operational force is inputted to the second members 62 

that are provided on the periphery of the first members 

52. This makes it possible to safely and highly 

accurately rotate the coupling 16 and the entire

20 rotation axis with a relatively small operational force 

Especially, since the coupling 16 arranged between the 

gear box 14 and the generator 18 is an element in the 

drive train 10 of the wind turbine generator 1 which 

rotates with a low torque (in other words, is an

25 element with high rotational speed), it is possible to 

rotate the rotation axis with a small operational force 
Further, since the rotor turning device 50 is
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configured so that it is attachable via the first

members 52 to the coupling 16 which is an element that

is normally included in the wind turbine generator 1,

there is no need to make any modifications to the

5 existing wind turbine generator 1.

[0075]

Further, in the rotor turning device 50 of the 

present embodiment, the pair of first members 52 (52A 

and 52B) embracingly fixes to the coupling hub 70 of

10 the coupling 16, and the pair of second members 62 (62A 

and 62B) attached to the first members 52 form a 

handle-like shape.

[0076]

In this manner, by embracingly fixing the pair of

15 first members 52 (52A and 52B) to the coupling hub 70 

of the wind turbine generator 1, the rotor turning 

device 50 can be easily attached to the coupling 16 

without having to modify the existing wind turbine 

generator 1. Further, the first member 52 and the

20 second member 62 are designed so that a total of four 

divided parts, i.e. the pair of semi-circular ring 

shaped first members 52 (52A and 52B) and the pair of 

semi-circular ring shaped second members 62 (62A and 

62B), are assembled. This makes is it possible to

25 easily install them into the nacelle 4 where the rotor 

turning device 50 is used. Still further, since the 
operating member (the second members 62) of the rotor
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turning device 50 is handle-like shaped, it is easy for

the operator to grasp and helps facilitate rotating the

rotation axis.

[0077]

5 While the present invention has been described

with reference to exemplary embodiments, it is to be

understood that the invention is not limited to the

disclosed exemplary embodiments and that modifications 

and variations are possible within the scope of the

10 appended claims 

[0078]

For example, in the embodiment described above,

the first members 52 and the second members 62

comprising the rotor turning device 50 each had a dual-

15 partitioning structure (i.e. having a pair of semi­

circular rings). However the structure of the first

members 52 and the second members 62 is not limited to

this and can be arranged so that the first members 52

and the second members 62 are each divided into three

20 or more parts. In this case, if the three or more

parts of the first members 52 and the second members 62 

are connected by a hinge, the assembly of these parts 

will be simplified.

Further, the second member 62 may be configured so

25 that a generally circular member having a notch for 

preventing interference with the coupling 16 is

combined with a member to fill that notch. In this case
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the filling member is attached to the first members 52

after the generally circular member is attached to the

first members 52, so that rotor turning device 50

becomes a handle-like shape without any notches.

[0079]

In the embodiment described above, the rotor 

turning device 50 is configured so that the first

members 52 and the second members 62 are combined to

form a handle-like shape. However, the configuration 

of the rotor turning device 50 is not limited to this 

example, and may be configured as described below.

[0080]

FIG. 10 is a planar view showing another example 

of a structure the rotor turning device. FIG. 11 is a 

diagram showing how the rotation axis is rotated using 

the rotor turning device.

[0081]

As shown in FIG. 10, a rotor turning device 90 is 

comprised of a lever 92 having a pair of branching 

portions 94 provided on an end portion thereof. Each 

of the branching portions 94 has a hole 96 provided 

thereon. The number of holes 96 for the rotor turning 

device 90 is not limited, as long as it is more than

two.

[0082]

As shown in FIGS. 11(a) and (b), the rotor turning
device 90 is attached to the coupling 16 arranged
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between the gear box 14 and the generator 18.

Specifically, the rotor turning device 90 is attached

to the coupling 16 by latching the holes 96 of the

rotor turning device 90 to the coupling bolt (fastening

5 part) 74. As shown in FIG. 11(b), the coupling 16 is 

rotated by moving the lever 92 in the direction of the 

arrow. In the example shown in FIG. 11(a), the rotor 

turning device 90 is attached to the end surface of the 

coupling flange 74 on the generator 18 side, however

10 the position for attaching the rotor turning device 90 

is not limited to this.

[0083]

With the rotor turning device 90, the lever 92 is 

provided with the plurality of holes 96 at one end

15 thereof acting as the fixing member for fixing to the 

coupling 16, while on the other end of the lever 92, 

the operating member is provided for inputting 

operational force to rotate the rotation axis of the 

wind turbine generator 1.

20 [0084]

With this arrangement, the plurality of holes 96 

acts as the fixing member and latches to the fastening 

portion 74 of the coupling 16 of the wind turbine 

generator 1. Therefore, the rotor turning device 90

25 can be easily attached to the coupling 16 without

having to modify the existing wind turbine generator 1.
Further, since the rotor turning device 90 is a lever-
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like shape, it is easy to install into the nacelle 4

where it is used, and is easy for the operator to use,

to thereby facilitate rotating the rotation axis.

[0085]

5 In the examples shown in FIGS. 10 and 11, the

holes 96 were provided in the branching portions 94. 

However, notches that latch to the fastening part 74 of 

the coupling 16 can be provided in lieu of the holes 96
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CLAIMS

1. A rotor turning device for rotating a rotation axis 

of a wind turbine generator that increases rotational

5 speed of a rotor head with a gear box to transmit into 

a generator, comprising:

a main body;

a fixing member provided on one end of the main 

body that fixes to a coupling arranged between the gear

10 box and the generator of the wind turbine generator;

and

an operating member provided on the opposite end 

of the main body from the fixing member, to which 

operational force for rotating the rotation axis is

15 inputted.

2. A rotor turning device for a wind turbine generator 

according to claim 1,

wherein the main body includes a pair of semi- 

20 circular ring shaped first members that embracingly

fixes to a coupling hub of the coupling and a pair of 

semi-circular ring shaped second members that attaches 

to the periphery of the pair of first members, and

wherein the fixing member is the pair of first 

25 members embracingly fixed to the coupling hub, and

the operating member is a handle formed by the 
pair of second members.
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3 . A rotor turning device for a wind turbine generator

according to claim 1, wherein the pair of first members

is provided with a notch that latches with a fastening

5 part of the coupling.

4. A rotor turning device for a wind turbine generator 

according to claim 2, wherein the handle formed by the 

pair of second members has a plurality of teeth formed

10 on its periphery that meshes with a chain, and the 

rotor turning device further includes:

a sprocket connected to the handle via the chain,

and

a motor that drives the sprocket.

15
5. A rotor turning device for a wind turbine generator 

according to claim 2, wherein the handle formed by the 

pair of second members has a belt mounted on its 

periphery, and the rotor turning device further

20 includes:

a pulley connected to the handle via the belt; and 

a motor that drives the pulley.

6. A rotor turning device for a wind turbine generator 

25 according to claim 1, wherein:

the main body is a lever having a plurality of 
holes in at least two places at an end portion thereof
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that latch to a fastening part of the coupling;

the fixing member is the plurality of holes of the

lever that latch to the fastening part; and

the operating member is an end portion of the

5 lever opposite the plurality of holes.

7. A rotor turning method for rotating a rotation axis 

of a wind turbine generator that increases rotational 

speed of a rotor head with a gear box to transmit into

10 a generator, the method comprising:

embracingly fixing a pair of semi-circular ring

shaped first members to a coupling hub of a coupling 

arranged between the gear box and the generator of the 

wind turbine generator;

15 attaching a pair of semi-circular ring shaped

second members to the periphery of the pair of first 

members; and

rotating the rotation axis by operating a handle 

formed by the pair of second members.

20

8. A rotor turning method for a wind turbine generator 

according to claim 7 wherein:

the handle formed by the pair of second members has 

a plurality of teeth formed on its periphery that

25 meshes with a chain;

a sprocket is connected to the handle via thechain; and
36



the rotating the rotation axis is carried out by

5

10

driving the sprocket with a motor to transmit

operational force for rotating the rotation axis to the

handle.

9. A rotor turning method for a wind turbine generator 

according to claim 7 wherein:

the handle formed by the pair of second members has 

a belt mounted on its periphery;

a pulley is connected to the handle via the belt;

and

the rotating the rotation axis is carried out by 

driving the pulley with a motor to transmit operational 

force for rotating the rotation axis to the handle.
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Translation of the Drawings

FIG. 9

88 TEMPORARY POWER SUPPLY
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