
WIND POWER GENERATING APPARATUS AND WIND BLADE STRUCTURE Field of the
invention          The present invention relates to wind power
generating technology, and more 5particularly, to a wind power
generating apparatus and a wind blade structure. Background of the
invention      With the energy sources becoming increasingly scarce,
people have been trying to develop and use new available energy
sources for a long time. Wind power is plentiful, produces no
pollutants, has large potential, thus has drawn wide attention all
over the 10 world, and many countries have invested a lot of money in
researching and developing techniques for utilizing the wind power.
At present, apparatuses for generating wind power mainly include two
types: one is horizontal axis wind power generating apparatus and the
other is vertical axis wind power generating apparatus. The
horizontal axis wind power generating apparatus has been  15 widely
applied because it can take full advantage of upper-air wind power,
have high wind power conversion efficiency and other advantages. But
blades of the horizontal axis wind power generating apparatus are
relatively long which needs large travelling space, thus have high
requirements for the strength of materials and are easily damaged by
the impact of wind. Existing vertical axis wind power generating
apparatus can effectively 20 use lower-air wind, has no offroute and
no tail power system, can accept wind from any direction. But this
type of wind power generating apparatus not only needs to endure both
upwind and downwind impacts, but also needs to adapt itself to
changes in both wind directions and wind forces, which make the wind
wheel mechanism of the vertical axis wind power generating apparatus
easy to be damaged and have a relatively short service 25life.
Summary of the invention     In order to overcome at least part of
the disadvantages of existing wind power generating apparatus in the
structure, embodiments of the present invention provide a wind power
generating apparatus whose wind wheel mechanism is less vulnerable to
30relatively large wind force and is more endurable.  



On the other hand, embodiments of the present invention also provide
a wind blade structure which can be applied in the wind power
generating apparatus and can endure the impact of a strong wind
without being damaged easily.         The technical solution adopted
by the present invention to solve the technical 5problem is as
follows.     A wind power generating apparatus provided in the
present invention includes: at least one wind wheel mechanism which
rotates around a rotary shaft of the wind power generating apparatus
under action of wind force; wherein the wind wheel mechanism
comprises at least one wind blade structure; 10the wind blade
structure comprises: a wind blade frame, wind blade shafts, movable
blades and at least one blade stopper; the wind blade shafts are
disposed on the wind blade frame;       the blade stopper is disposed
on the wind blade frame or the wind blade shafts and is configured to
block the movable blades from rotating when the movable blades rotate
15around the wing blade shafts to a position where they overlap with
the wind blade frame;     areas of two portions of the movable blade
on both sides of the wind blade shaft are not equal.       A wind
blade provided in the present invention includes: a wind blade frame,
wind blade shafts, movable blades, a blade opening control mechanism
and at least one blade 20stopper; the wind blade shafts are disposed
on the wind blade frame;     the blade stopper is disposed on the
wind blade frame or the wind blade shafts and is configured to block
the movable blades from rotating when the movable blades rotate
around the wing blade shafts to a position where they overlap with
the wind blade frame; 25areas of two portions of the movable blade on
both sides of the wind blade shaft are not equal. 



It can be seen from the above technical solution, the wind wheel
mechanism of the wind power generating apparatus provided in one
embodiment of the present invention can endure the impact of a strong
wind without being damaged easily.       The wind blade structure
provided in the present invention can endure the impact of a strong
wind without being damaged easily. Brief description of the drawings
Fig. 1 is a schematic illustrating a movable blade according to an
embodiment of the 5present invention.     Fig. 2 is a schematic
illustrating a cross-sectional view of Fig. I taken through line B-B
according to an embodiment of the present invention.     Fig. 3 is a
schematic illustrating a cross-sectional view of Fig. 1 taken through
line B-B according to another embodiment of the present invention.
10Fig. 4 is a schematic view of a wind power generating apparatus
according to an embodiment of the present invention. Fig. 5 is a
schematic illustrating a sectional view of Fig. 4 taken through line
A-A.     Fig. 6 is a schematic illustrating a structure of an
arc-shaped frame according to an embodiment of the present invention.
15Fig. 7 is a schematic illustrating a top view of Fig. 6. Detailed
description of examples      To make the objectives, technical
solution and advantages of embodiments of the present invention more
clear, the embodiments of the present invention are hereinafter
described in detail with reference to the accompanying drawings and
embodiments. 20In view of the problem of the existing wind power
generating apparatus that the 



wind wheel mechanism can be easily damaged, the present invention
improves the wind wheel mechanism to make a wind wheel mechanism
include a wind blade structure which has larger wind resistance when
moving downwind and has smaller wind resistance when moving upwind,
so that the wind wheel mechanism can make full use of wind power and
25improve the power generation efficiency while being less vulnerable
to large wind.     A wind blade structure according to an embodiment
of the present invention may include: a wind blade frame, a wind
blade shaft, a movable blade and at least one blade stopper; the wind
blade shaft is provided in the wind blade frame;      the blade
stopper is provided on the wind blade frame or the wind blade shaft
for blocking the movable blade from continuing rotating when the
movable blade rotates around the wind blade shaft to a position where
the movable blade overlaps with the wind blade frame. The areas of
two portions of the movable blade on both sides of the wind 5blade
shaft are not equal.     The blade stopper may be implemented in
various manners, e.g., it may be one or more projecting elements on
the wind blade frame extending towards the inside of the wind blade
frame; or when the shape of the wind blade frame is not exactly the
same with the contour shape of the movable blade (e.g. the wind blade
frame may have a concave 10 comer), the function of the blade stopper
can be implemented by a portion of the wind blade frame, and the
portion is also called a blade stopper in this application. The
present invention does not limit specific implementation forms of the
blade stopper, and has no requirements on the shape, size, material
and location as long as the function of the blade stopper can be
realized. 15Fig. 1 is a schematic illustrating a structure of a wind
blade according to an embodiment of the present invention. Fig. 2 is
a schematic illustrating a cross-sectional view of Fig. 1 taken
through line B-B according to an embodiment of the present invention.
As shown in Figs. 1-2, the areas of two portions of the movable blade
4 on the two sides of the wind blade shaft 24 are not equal to make
the two portions produce  20 different wind resistance when a wind
force is applied to the movable blade, and the difference in the
resistance forces the movable blade to rotate around the blade shaft
with the blade shaft serving as an axle. As is shown in Fig. 1, the
widths of the portions of the movable blade on the two sides of the
wind blade shaft are different, i.e., a > b. Besides the rectangular
wind blade shown in the figure, the movable blade can also have other
25 shapes. The area of the movable blade is generally smaller than or
equal to the area of the wind blade frame.     The function of the
blade stopper is to block the movable blade when the wind blade frame
is moving downwind to prevent the movable blade from continuing to
rotate under the action of the wind which leads to a decrease in the
area of thrust surface, and make 30 the movable blade stay in a
position which is in a line with the wind blade frame so that the
movable blade receives the driving force of the wind with a largest
area, thereby achieving the purpose of making full use of wind
energy.     Fig. 3 is a schematic illustrating a cross-sectional view
of Fig. 1 taken through line B-B according to another embodiment of
the present invention. The wind blade structure as shown in Fig. 3
may further include a blade opening control mechanism 25. The blade
opening control mechanism 25 is provided on the wind blade frame or
the wind blade 



5 shaft, and can be one or more projecting elements on the wind blade
frame or the wind blade shaft, and is used for blocking the movable
blade from continuing rotating when the movable blade rotates from
the position where the movable blade overlaps with the wind blade
frame to a position where the angle between the movable blade and the
wind blade frame reaches a pre-set value. The function of the blade
opening control mechanism 25 is 10 to block the movable blade when
the wind blade frame is moving upwind, so that the portion with a
larger area on one side of the movable blade will not rotate to the
other side under the force of the wind. If the portion having the
larger area rotates to the other side, the portion may have
difficulty to return to the original position when the wind blade
frame continues to move downwind. Thus, we may need to limit the
rotation range of the 15movable blade within a certain angle which is
generally less than or equal to 90 degrees.     The wind blade shaft
may be implemented in various manners, e.g., be implemented by a
rotary shaft and an axle sleeve. Preferably, in order to reduce the
weight of the wind blade structure, the wind blade shaft can only
include an upper shaft, a lower shaft and the axle sleeve. As shown
in Fig. 1, the upper shaft and the lower shaft are respectively
fitted 20 into the axle sleeves 24 on the upper end and the lower end
of the movable blade 4.     In order to further increase the area
receiving the wind force of the wind blade structure in downwind
rotation and reduce the resistance of the wind blade structure in
upwind rotation at the same time, the cross-section of the wind blade
frame is preferably in an arc shape. As shown in Fig. 2, the
cross-section of the movable blade 4 is preferably 25in a spoon
shape.     Since the areas of two portions of the movable blade on
the two sides of the wind blade shaft are not equal, the wind blade
shaft can also be disposed at a position deviating from the
centerline of the wind blade frame. Preferably, the wind blade shaft
can be disposed in the wind blade frame at a position which is closer
to a rotary shaft of the wind 30 power generating apparatus, and the
area of the movable blade is generally less than or equal to the area
of the wind blade frame.       According to another embodiment of the
present invention, in order to further improve the durability of the
wind blade structure, protect the wind blade structure from being
easily damaged by strong winds and ensure that the wind wheel rotates
in a relative constant speed, at least one wind window can be
disposed in the movable blade. The wind 5 window may include a hole
in the movable blade and a cover for covering the hole. An upper part
of the cover is fixed in the movable blade above the hole. When the
wind force is weaker than a preset value, a lower part of the cover
hangs down under gravity and covers the hole; when the wind force
reaches the preset value, the lower part of the cover is raised under
the wind force so that the wind can pass through the hole. The cover
can 10 be designed according to the preset strength value of the wind
force the wind window is designed to withstand. For example, an area
of the cover can be similar to an area of the hole; or a component
for increasing the gravity, such as a steel bar or the like, may be
disposed on the lower part of the cover; an edge of the cover may
have a part sticking out so that the cover keeps covering the hole
when the wind force does not reach the preset 15 strength value.
Preferably, the cover may be made of textile materials, so that the
cover is more easily lifted to expose the hole to discharge the wind,



By using the above wind blade structure, a wind power generating
apparatus can be 25 obtained. The wind power generating apparatus may
include at least one wind wheel mechanism which rotates around a
rotary shaft of the wind power generating apparatus forced by wind.
The wind wheel mechanism may include at least one wind blade
structure as described above, i.e., the above wind blade frame, wind
blade shaft, the movable blade and the blade stopper. Preferably, the
wind wheel mechanism may also 30 include the blade opening control
mechanism.      The wind power generating apparatus has advantages in
that the surface receiving the wind force has a high wind power
utilization ratio, while the surface moving against the wind has
small resistance. Further, the "spoon" shaped movable blade may be
adopted; the rotary shaft of the  5 movable blade may be installed
deviating from the longitudinal center line; the blade stopper and
the blade opening control mechanism may be disposed at the contact
position between the movable blade and the frame. When the wind wheel
mechanism rotates 180 degrees from a downwind position to an upwind
position, and the movable blade rotates a certain degrees under the
wind force from a position where the movable blade overlaps 10 with
the arc-shaped frame, the blade opening control mechanism makes the
movable blade stop rotating, which is equivalent to a wind discharge
opening is automatically opened, which can greatly reduce the
resistance when the wind wheel mechanism rotates from the upwind
position to the downwind position. When the frame rotates to a
position to receive the wind force, the movable blade automatically
returns to the previous  15 position under the action of the wind
force, which is equivalent to closing the wind discharge opening, and
receives the thrust applied on the blade by the wind force. The above
procedures are repeated, and the wind wheel mechanism can work with
efficiency.     The size and structure of two wings of the wing wheel
mechanism on the two sides of the rotary shaft of the wind power
generating apparatus are symmetrical with the rotary  20 shaft as an
axis. Each wing may include at least one tier, each tier may include
at least one wind blade structure. The wind wheel mechanism may also
be composed completely by wind blade structures, i.e., including at
least one tier with each tier including at least one wind blade
structure, forming a multi-in-one structure.        In the wind wheel
mechanism, the width of a wind blade structure near the rotary 25
shaft of the wind power generating apparatus may be smaller than the
width of a wind blade structure far from the rotary shaft.     In
order to further reduce the resistance of the part of the wind wheel
mechanism moving upwind, the cross-section of the wind wheel
mechanism may be in an arc shape. The frame of the wind wheel
mechanism may be made of carbon steel materials, and 30 the movable
blade may be made of macromolecule textile materials, so that the
wind wheel has a small resistance and light in weight, which may
greatly reduce the wearing of 



vulnerable parts of the wind wheel mechanism, ensure operation safety
and stability, make the wind wheel mechanism easy to maintain and
have a long service life, and the wind wheel mechanism may be
installed and used in areas such as river flats, coastal areas and
mountain top. 5In addition, the aforementioned wind power generating
apparatus may also include a power generation controlling apparatus
and at least one generator. Each generator corresponds to a preset
rotation speed.     The power generation controlling apparatus is for
detecting the rotation speed of the rotary shaft, controlling the
bottom end of the rotary shaft of the wind power generating  10
apparatus to connect with a generator corresponding to a preset
rotation speed through a gear when the rotation speed is detected to
be larger than the preset rotation speed, and disconnect the bottom
end of the rotary shaft of the wind power generating apparatus with
the generator through the gear when the rotation speed is detected to
fall smaller than the preset rotation speed. 15The power generation
controlling apparatus may include: a rotation speed sensor which is
connected with the gear, for detecting the rotation speed of the
gear; a controller for receiving the rotation speed detected by the
rotation speed sensor and controlling the connection or disconnection
between the gear and the at least one generator according to the
rotation speed detected. 20The aforementioned wind power generating
apparatus may generally be a vertical axis wind power generating
apparatus whose rotary shaft is perpendicular to the ground.
Embodiments of the present invention are hereinafter described in
detail with reference to the accompanying drawings. A vertical axis
wind power generating apparatus according to an embodiment of the 25
present invention may include a tower fixed on the ground and beams
for fixing the tower. A power rotary shaft is vertically disposed
between an upper beam and a lower beam through the center of the
upper beam and the lower beam via an upper bearing bracket and a
lower bearing bracket. The bottom end of the rotary shaft is
connected to a 



generator clutch through a big gear. At least one generator is
connected with a power 30 transformation room via a cable. A
multi-in-one non-resistance wind wheel mechanism with 1 to 40 tiers
is disposed around the rotary shaft. In each tier, 1 to 5 arc-shaped
frames  are symmetrically disposed at equal angles with the rotary
shaft as an axis. Each arc-shaped frame includes an upper cross bar,
a lower cross bar and frame vertical supports. 1 to 5 movable blades
are installed within the left wing and right wing of each arc-shaped
frame through respective upper shafts, lower shafts and axle sleeves.
The 5 blade stopper and the blade opening control mechanism are
disposed on the contact position between the movable blade and the
arc-shaped frame. Outer end edges of the arc-shaped frames are
connected by fixing rods. The generator clutch is connected with the
power generation controlling apparatus and controls the big gear to
connect with generators with different power capabilities
successively and run. The cross-section of the 10 movable blade is a
"spoon" shaped structure. The area of an outer portion of the movable
blade from the rotary shaft is larger than the area of an inner
portion of the movable blade from the rotary shaft. The movable blade
within the arc-shaped frame is installed deviating from the
longitudinal center line, and the length of the movable blade at one
side of the shaft of the movable blade is larger than the length of
the movable blade at the 15  other side of the shaft of the movable
blade. The rotary shaft has a braking speed restricting apparatus
disposed thereon.     Specifically, according to an embodiment of the
present invention, a vertical axis wind power generating apparatus is
shown in Figs. 3-6. The vertical axis wind power generating apparatus
has a height of 60m and a diameter of 20m, and includes 4 20
reinforced concrete towers 16 fixed on the ground and beams 17 fixing
the towers 16. A power rotary shaft 2 with a diameter of 260cm and a
wall thickness of 12mm is vertically disposed between the upper beam
17 and the lower beam 17 through the center of the upper and lower
beams 17 via an upper bearing bracket 1 and a lower bearing bracket
14. The bottom end of the rotary shaft 2 is connected to 3 generator
clutches 7 through a big 25 gear 12 which has a diameter of 15cm, and
the total power capability is 3210KW. The generator 9 is connected
with a power transformation room 11 via a cable 10. A braking and
speed restricting apparatus 13 is disposed on an upper part of the
big gear 12 which is at the lower part of the rotary shaft 2 to
ensure that the wind wheel mechanism 15 runs smoothly under a large
wind force. 30The multi-in-one wind wheel mechanism 15 is disposed
around the rotary shaft 2. The wind wheel mechanism 15 may have 5
tiers. In each tier, 3 arc-shaped frames 3 are symmetrically disposed
with the rotary shaft 2 as an axis, and the angle between two
arc-shaped frames is 120 . Each arc-shaped frame includes an upper
cross bar 20, a lower cross bar 22 and frame vertical supports 21. 3
movable blades 4 are installed in each of the left wing and the right
wing of each arc-shaped frame 3 through respective upper shafts 5,
lower shafts 6 and axle sleeves 24. A blade stopper 23 and a blade
opening 



5 control mechanism 19 are disposed on the contact position between
the movable blades 4 and the arc-shaped frame 3. Outer end edges of
the arc-shaped frames 3 are connected by fixing rods 18. The power
generation controlling apparatus 8 may include a rotation speed
sensor installed on the big gear 12, a computer and controlling
software. When the rotation speed of the big gear 12 satisfies the
running requirement of the first generator, 10 the computer issues an
instruction to connect a generator clutch of a first 1510KW generator
with the big gear 12; when the big gear 12 continues running and the
rotation speed of the big gear 12 satisfies the running requirement
of a second generator, the computer issues an instruction to connect
a generator clutch of the second 1000KW generator with the big gear
12; finally, a generator clutch of the third 700KW generator 15may be
connected with the big gear 12.     As shown in Figs. 1-2, the
movable blade 4 may be made of light-weight nylon or polymer textile
materials, and may adopt a "spoon" shaped cross-section structure
which may maximize the wind power utilization efficiency and reduce
the resistance. 3 movable blades are installed on each wing of each
arc-shaped frame 3, and the length of the 20 movable blade 4 farthest
from the rotary shaft 2 is 429cm, the length of a middle movable
blade 4 is 336cm, the length of the movable blade 4 which is closest
to the rotary shaft 2 is 192cm, and the heights of the movable blades
4 are all 745cm. Each movable blade 4 within the arc-shaped frame 3
is installed deviating from the longitudinal center line of the
movable blade 4, and the length a of the portion of the movable blade
on one side of 25  the axis of the movable blade is larger than the
length b of the portion of the movable blade on the other side of the
axis of the movable blade. At present, regarding both horizontal axis
wind power generating apparatuses and vertical axis wind power
generating apparatuses, due to the influence of various factors such
as mechanical reasons, the largest power generation capacity of a
single power 30 generating apparatus does not exceed 3000KW, with
power generation capacity of most power generating apparatuses within
a range of 500KW-1000KW. Due to the relatively small stand-alone
power generation capacity, manufacturing cost is relatively high, and
the transmission of power and access to the grid are subject to
restrictions. Current wind power generating apparatuses are very far
from satisfactory with respect to development and usage of wind power
resources. The wind power generating apparatus provided by
embodiments of the present  5 invention adopts multi-tier and
multi-in-one non-resistance wind wheel mechanism connected with the
rotary shaft and the area for receiving wind force is large, thus can
generate relatively larger amount of power. Meanwhile, the power
generation controlling apparatus is connected with the generator
clutch to control the big gear to successively connect to generators
with the different power capabilities and to run the generators so 



10 that the total power generation capability of such a single wind
power generating apparatus can reach up to more than 3000KW.     In
order to facilitate reading the drawings, names of the various
components in the drawings are listed below. In the drawings: I.
upper bearing bracket, 2. rotary shaft, 3. arc-shaped frame, 4.  15
movable blade, 5. upper shaft, 6. lower shaft, 7. generator clutch,
8. power generation controlling apparatus, 9. generator, 10. cable,
11. power transformation room, 12. big gear, 13. breaking and speed
restricting apparatus, 14. lower bearing bracket, 15. wind wheel
mechanism, 16. tower, 17. beam, 18. fixing rod, 19. blade opening
control mechanism, 20. upper cross bar, 21. frame vertical support,
22. lower cross bar, 23. blade stopper, 24. axle 20sleeve of wind
blade, 25. blade opening control mechanism.     To sum up, the
foregoing are only some embodiments of the present invention, and are
not used to limit the scope of the present invention. Any
modification, equivalent replacement, or improvement made without
departing from the spirit and principle of the present invention
should fall within the scope of the present invention. 25  Claims
1. A wind power generating apparatus, comprising: at least one wind
wheel mechanism which is capable of rotating around a rotary shaft of
the wind power generating apparatus under wind force; wherein the
wind wheel mechanism comprises at 5least one wind blade structure;
the wind blade structure comprises: a wind blade frame, a wind blade
shaft, a movable blade and at least one blade stopper; the wind blade
shaft is disposed on the wind blade frame;          the blade stopper
is disposed on the wind blade frame or the wind blade shaft and is 10
for blocking the movable blade from rotating when the movable blade
rotates around the wing blade shaft to a position where the movable
blade overlaps with the wind blade frame; 



wherein areas of two portions of the movable blade on both sides of
the wind blade shaft are unequal. 152. The apparatus according to
claim 1, wherein the wind blade structure further comprises a blade
opening control mechanism;     the blade opening control mechanism is
disposed on the wind blade frame or the wind blade shaft and is for
blocking the movable blade from continuing rotating when the movable
blade rotates from a position where the movable blade overlaps with
the wind 20 blade frame to a position where an angle between the
movable blade and the wind blade frame equals a preset value.      3.
The apparatus according to claim 1 or 2, wherein the wind blade shaft
is disposed at a position which is deviated from a centerline of the
wind blade frame.           4. The apparatus according to claim 3,
wherein a cross section of the wind blade 25frame is in an arc shape;
a cross section of the movable blade is in a spoon shape.      5. The
apparatus according to claim 1 or 4, wherein the wind blade shaft is
disposed in the wind blade frame at a position which is close to the
rotary shaft of the wind power generating apparatus, and an area of
the movable blade is equal to or less than an area of the wind blade
frame.       6. The apparatus according to claim 1 or 5, wherein the
wind blade shaft comprises an upper shaft, a lower shaft and an axle
sleeve.      7. The apparatus according to claim 1, 4 or 5, wherein
at least one wind window is disposed on the movable blade; 5the wind
window comprises a hole in the movable blade and a cover for covering
the hole;     wherein an upper part of the cover is fixed on the
movable blade above the hole; a lower part of the cover hangs down
and covers the hole when the wind force is weaker than a preset
value, and is lifted to discharge the wind through the hole when the
wind 10force reaches the preset value. 



8. The apparatus according to claim 1, 4 or 5, wherein the movable
blade is made of textile materials.      9. The apparatus according
to claim 1, 4, 5 or 7, wherein two wings of the wing wheel mechanism
with the rotary shaft of the wind power generating apparatus as an
axis 15have symmetrical size and structure; each wing comprises at
least one tier, and each tier comprises at least one wind blade
structure.      10. The apparatus according to claim 9, wherein in
the wind wheel mechanism, a width of a first wind blade structure
closer to the rotary shaft of the wind power generating apparatus
than a second wind blade structure in distance is smaller than a 20
width of the second wind blade structure which is farther from the
rotary shaft.      11. The apparatus according to claim 9, wherein a
cross section of the wind wheel mechanism is in an arc shape.
12. The apparatus according to claim 9 or 10, further comprising a
power generation controlling apparatus and at least one generator;
wherein each generator is corresponding 25to a preset rotation speed;
the power generation controlling apparatus is for detecting a
rotation speed of the rotary shaft, controlling a bottom end of the
rotary shaft of the wind power generating apparatus to connect with a
generator corresponding to a preset rotation speed through a gear
when the rotation speed detected is larger than the preset rotation
speed; and 30 disconnect the connection between the bottom end of the
rotary shaft of the wind power  generating apparatus and the
generator corresponding to the preset rotation speed through the gear
when the rotation speed detected is smaller than the preset rotation
speed. 



13. The apparatus according to claim 12, wherein the power generation
controlling apparatus comprises: 5a rotation speed sensor, connected
with the gear, for detecting a rotation speed of the gear;     a
controller, for receiving the rotation speed detected by the rotation
speed sensor and controlling connection or disconnection between the
gear and the at least one generator according to the rotation speed.
1014. The apparatus according to any one of claims 1-13, wherein the
rotary shaft of the wind power generating apparatus is perpendicular
to the ground.      15. A wind blade structure, comprising: a wind
blade frame, a wind blade shaft, a movable blade and at least one
blade stopper, wherein the wind blade shaft is disposed on the wind
blade frame; 15the blade stopper is at least one projecting element
on the wind blade frame or on the wind blade shaft, for stopping the
movable blade from rotating when the movable blade rotates around the
wing blade shaft to a position where the movable blade overlaps with
the wind blade frame;          wherein areas of two portions of the
movable blade on both sides of the wind blade 20shaft are unequal.
16. The wind blade structure according to claim 15, further
comprising a blade opening control mechanism;     wherein the blade
opening control mechanism is disposed on the wind blade frame or the
wind blade shaft and is for stopping the movable blade from
continuing rotating 25 when the movable blade rotates from a position
where the movable blade overlaps with the wind blade frame to a
position where an angle between the movable blade and the wind blade
frame equals a preset value.      17. The wind blade structure
according to claim 15 or 16, wherein the wind blade shaft is disposed
at a position deviating from a centerline of the wind blade frame. 



18. The wind blade structure according to claim 17, wherein the wind
blade shaft is disposed in the wind blade frame at a position which
is close to a rotary shaft of a wind power generating apparatus, and
an area of the movable blade is equal to or less than an area of the
wind blade frame. 519. The wind blade structure according to claim 15
or 18, wherein a cross section of the wind blade frame is in an arc
shape; a cross section of the movable blade is in a spoon shape.
20. The wind blade structure according to claim 15, 17 or 18, wherein
the wind blade shaft comprises an upper shaft, a lower shaft and an
axle sleeve. 1021. The wind blade structure according to claim 15,
18, or 19, wherein at least one wind window is disposed on the
movable blade; the wind window comprises a hole in the movable blade
and a cover for covering the hole; wherein an upper part of the cover
is fixed on the movable blade above the hole; a 15 lower part of the
cover hangs down and covers the hole when a wind force is weaker than
a preset value, and is lifted to discharge the wind through the hole
when the wind force reaches the preset value.     22. The wind blade
structure according to claim 15, 18 or 19, wherein the movable blade
is made of textile materials. 20  AMENDED CLAIMS Date Received by
International Bureau: 28 June 2011 (28.06.2011) 



Claims      1. A large scale vertical axis wind power generating
apparatus, comprising: a tower (16) fixed on the ground and beams
(17) fixing the tower; a power rotary shaft (2) vertically disposed
between an upper beam (17) and a lower beam (17) through the center 5
of the upper beam and lower beam (17) via an upper bearing bracket
(1) and a lower bearing bracket (14); a bottom end of the rotary
shaft (2) is connected to a generator clutch (7) through a big gear
(12), the generator (9) is connected with a power transformation room
(11) via a cable (10), wherein a multi-in-one non-resistance wind
wheel mechanism (15) with 1 to 10 tiers is disposed around the rotary
shaft (2); in each 10 layer, 1 to 5 arc-shaped frames (3) are
symmetrically disposed at equal angles with the rotary shaft (2) as
an axis; each arc-shaped frame (3) comprises an upper cross bar (20),
a lower cross bar (22) and frame vertical supports (21); 1 to 5
movable blades (4) are installed in each of a left wing and a right
wing of each arc-shaped frame (3) through respective upper shafts
(5), lower shafts (6) and blade sleeves (24); a blade stopper (23) 15
and a blade opening control mechanism (19) are disposed on a contact
position between the movable blade (4) and the arc-shaped frame (3),
outer end edges of the arc-shaped frames (3) are connected by fixing
rods (18); the generator clutch (7) is connected with a power
generation controlling apparatus(8).           2. The apparatus
according to claim 1, wherein a cross section of the movable blade
20(4) is in a spoon shape.      3. The apparatus according to claim
1, wherein an area of a movable blade (4) which is farther from the
rotary shaft (2) is larger than an area of a movable blade (4) which
is closer to the rotary shaft (2).           4. The apparatus
according to claim 1, wherein a breaking and speed restricting
25apparatus (13) is disposed on the rotary shaft (2).      5. The
apparatus according to claim 1, wherein the big gear (12) is
connected with 1 to 5 generator clutches (7).      6. The apparatus
according to claim 1, wherein the movable blade (4) is installed in
the arc-shaped frame (3) at a position deviating from a centerline of
the wind blade frame; 30and a length of a portion of the blade on one
side of an axis of the blade is larger than a length of a portion of
the blade on the other side of the axis of the blade. 16 AMENDED
SHEET (ARTICLE 19)       7. A wind power generating apparatus,
comprising: at least one wind wheel mechanism which is capable of
rotating around a rotary shaft of the wind power generating apparatus
under wind force; wherein the wind wheel mechanism comprises at least
one wind blade structure; 



5the wind blade structure comprises: a wind blade frame, a wind blade
shaft, a movable blade and at least one blade stopper; the wind blade
shaft is disposed on the wind blade frame;     the blade stopper is
disposed on the wind blade frame or the wind blade shaft and is for
blocking the movable blade from rotating when the movable blade
rotates around the 10 wing blade shaft to a position where the
movable blade overlaps with the wind blade frame;     wherein areas
of two portions of the movable blade on both sides of the wind blade
shaft are unequal.          8. The apparatus according to claim 7,
wherein the wind blade structure further 15comprises a blade opening
control mechanism;     the blade opening control mechanism is
disposed on the wind blade frame or the wind blade shaft and is for
blocking the movable blade from continuing rotating when the movable
blade rotates from a position where the movable blade overlaps with
the wind blade frame to a position where an angle between the movable
blade and the wind blade 20frame equals a preset value.      9. The
apparatus according to claim 7 or 8, wherein the wind blade shaft is
disposed at a position which is deviated from a centerline of the
wind blade frame.      10. The apparatus according to claim 9,
wherein a cross section of the wind blade frame is in an arc shape; a
cross section of the movable blade is in a spoon shape. 2511. The
apparatus according to claim 7 or 10, wherein the wind blade shaft is
disposed in the wind blade frame at a position which is close to the
rotary shaft of the wind power generating apparatus, and an area of
the movable blade is equal to or less than an area of the wind blade
frame.          12. The apparatus according to claim 7 or 11, wherein
the wind blade shaft 30comprises an upper shaft, a lower shaft and an
axle sleeve. 



17 AMENDED SHEET (ARTICLE 19)       13. The apparatus according to
claim 7, 10 or 11, wherein at least one wind window is disposed on
the movable blade; the wind window comprises a hole in the movable
blade and a cover for covering the hole; 5wherein an upper part of
the cover is fixed on the movable blade above the hole; a lower part
of the cover hangs down and covers the hole when the wind force is
weaker than a preset value, and is lifted to discharge the wind
through the hole when the wind force reaches the preset value.
14. The apparatus according to claim 7, 10 or 11, wherein the movable
blade is made 10of textile materials.      15. The apparatus
according to claim 7, 10, 11 or 13, wherein two wings of the wing
wheel mechanism with the rotary shaft of the wind power generating
apparatus as an axis have symmetrical size and structure; each wing
comprises at least one tier, and each tier comprises at least one
wind blade structure. 1516. The apparatus according to claim 15,
wherein in the wind wheel mechanism, a width of a first wind blade
structure closer to the rotary shaft of the wind power generating
apparatus than a second wind blade structure in distance is smaller
than a width of the second wind blade structure which is farther from
the rotary shaft.           17. The apparatus according to claim 15,
wherein a cross section of the wind wheel 20 mechanism is in an are
shape.      18. The apparatus according to claim 15 or 16, further
comprising a power generation controlling apparatus and at least one
generator; wherein each generator is corresponding to a preset
rotation speed; the power generation controlling apparatus is for
detecting a rotation speed of the 



25 rotary shaft, controlling a bottom end of the rotary shaft of the
wind power generating apparatus to connect with a generator
corresponding to a preset rotation speed through a gear when the
rotation speed detected is larger than the preset rotation speed; and
disconnect the connection between the bottom end of the rotary shaft
of the wind power generating apparatus and the generator
corresponding to the preset rotation speed through 30the gear when
the rotation speed detected is smaller than the preset rotation
speed. 18 AMENDED SHEET (ARTICLE 19)       19. The apparatus
according to claim 18, wherein the power generation controlling
apparatus comprises: a rotation speed sensor, connected with the
gear, for detecting a rotation speed of the gear; 5a controller, for
receiving the rotation speed detected by the rotation speed sensor
and controlling connection or disconnection between the gear and the
at least one generator according to the rotation speed.      20. The
apparatus according to any one of claims 7-19, wherein the rotary
shaft of the wind power generating apparatus is perpendicular to the
ground. 1021. A wind blade structure, comprising: a wind blade frame,
a wind blade shaft, a movable blade and at least one blade stopper;
wherein the wind blade shaft is disposed on the wind blade frame;
the blade stopper is at least one projecting element on the wind
blade frame or on the wind blade shaft, for stopping the movable
blade from rotating when the movable blade 15rotates around the wing
blade shaft to a position where the movable blade overlaps with 



the wind blade frame;     wherein areas of two portions of the
movable blade on both sides of the wind blade shaft are unequal.
22. The wind blade structure according to claim 21, further
comprising a blade 20 opening control mechanism;     wherein the
blade opening control mechanism is disposed on the wind blade frame
or the wind blade shaft and is for stopping the movable blade from
continuing rotating when the movable blade rotates from a position
where the movable blade overlaps with the wind blade frame to a
position where an angle between the movable blade and the 25wind
blade frame equals a preset value.      23. The wind blade structure
according to claim 21 or 22, wherein the wind blade shaft is disposed
at a position deviating from a centerline of the wind blade frame.
24. The wind blade structure according to claim 23, wherein the wind
blade shaft is disposed in the wind blade frame at a position which
is close to a rotary shaft of a wind 19 AMENDED SHEET (ARTICLE 19)
power generating apparatus, and an area of the movable blade is equal
to or less than an area of the wind blade frame.        25. The wind
blade structure according to claim 21 or 24, wherein a cross section
of the wind blade frame is in an arc shape; a cross section of the
movable blade is in a spoon 5shape.      26. The wind blade structure
according to claim 21, 23 or 24, wherein the wind blade shaft
comprises an upper shaft, a lower shaft and an axle sleeve.      27.
The wind blade structure according to claim 21, 24, or 25, wherein at
least one wind window is disposed on the movable blade; 10the wind
window comprises a hole in the movable blade and a cover for covering
the hole; 



wherein an upper part of the cover is fixed on the movable blade
above the hole; a lower part of the cover hangs down and covers the
hole when a wind force is weaker than a preset value, and is lifted
to discharge the wind through the hole when the wind force 15reaches
the preset value.       28. The wind blade structure according to
claim 21, 24 or 25, wherein the movable blade is made of textile
materials. 


