TITLE OF INVENTION: VERTICAL SHAFT WIND TURBINE, ITSVERTICALLY
LONG BLADE AND WIND POWER GENERATOR

TECHNICAL FIELD

[0001]

The present invention relates to a vertical shaft wind turbine having a vertically
long blade that upper and lower ends are fixed to a mounting member fixed to a vertical
main shaft, and its vertically long blade and a wind power generator.

BACKGROUND OF THE INVENTION
[0002]

As avertical shaft wind turbine provided with an upper-and-lower-ends fixed
type vertically long blade that upper and lower ends are fixed to a vertical shaft, for
example, it isdisclosed in Fig. 1 of Patent Literature 1 and Fig. 5 of Patent Literature 2.
PRIOR ART
PATENT LITERATURES
[0003]

Patent Literature 1: JP-Sho 58-214680A

Patent Literature 2: JP2012-002069A
SUMMARY OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
[0004]

In the invention disclosed in Patent Literature 1, the vertically long blade of the
vertical shaft wind turbine provided with an upper-and-lower-ends fixed type vertically
long blade that upper and lower ends are fixed to a vertical shaft has a same wing string
length from top to bottom and is short. A vertically long blade of a vertical shaft wind
turbine provided with an upper-and-lower-ends fixed type vertically long blade in Fig. 5
of Patent Literature 2 is the same.

Therefore, in a centrifugal part far from a vertical shaft, it has a disadvantages
that an area that receives an airflow is small, arotational startability is poor, and a
rotational torque is small even if it rotates, so that it is disadvantageous for a wind power
generation.

An object of the present invention is to improve such a defect, to provide a
vertical shaft wind turbine that is superior in the rotational startability even at a low wind
speed and has a high rotational torque, and to provide an upper-and-lower-ends fixed type
vertically long blade used therein.

MEANS FOR SOLVING THE PROBLEMS
[0005]

The present invention has taken the following technical measuresin order to
solve the above problems.
[0006]

(1) A vertical shaft wind turbine, comprising a vertically long blade and a
vertical main shaft,

wherein the vertically long blade has a substantially vertical main part and
inwardly curved inclined parts extending linearly from respective top and bottom of the
substantially vertical main part in a direction of the vertical main shaft,

wherein the vertical main shaft has mounting members fixed to the vertical main
shaft, and

wherein the vertically long blade is an upper-and-lower-ends fixed type
vertically long blade of which tip parts of the inwardly curved inclined parts are

1



respectively fixed to the mounting members,

a string length and a thickness of the vertically long blade are gradually reduced
from the substantially vertical main part to tips of the upper and lower inwardly curved
inclined parts,

a cross section of the string direction in the substantially vertical main partis a
lift type,

a thickness of the cross-sectional shape is continuously and gradually thinned
from the substantially vertical main part to the tips of the upper and lower inwardly curved
inclined parts, and

a string length of the substantially vertical main part isin arange of 45% to 55%
of aradius of rotation of the substantially vertical main part.

[0007]

(2) The vertical shaft wind turbine according to (1) above,

wherein, the vertical main shaft of the vertical shaft wind turbine is supported by
upper and lower bearings provided in a horizontal frame at an upper part of a generator
and in another horizontal frame at an upper end of a support frame respectively in the
support frame formed by columns and the horizontal frames, and

the tips of the upper and lower inwardly curved inclined parts of the upper-and-
lower-ends fixed type vertically long blade are respectively fixed to the mounting
members fixed to the vertical main shaft between the upper and lower bearings,

wherein the upper-and-lower-ends fixed type vertically long blades are paired
with two left and right blades, each pair is arranged in layers in the vertical direction to
make multiple pairs,

the tips of the upper inwardly curved inclined parts of a pair of the blades of a
lower layer are located in a middle of the upper and lower inwardly curved inclined parts
of a pair of the blades of an upper layer, and

the tips of the lower inwardly curved inclined parts of a pair of the blades of the
lower layer are located below the lower inwardly curved inclined parts of a pair of the
blades of the upper layer, so that the tip of each inwardly curved inclined part is fixed to
the mounting member fixed to the vertical main shaft.

[0008]

(3) The vertical shaft wind turbine according to (1) above,

wherein the vertical main shaft of the vertical shaft wind turbine is supported by
upper and lower bearings provided in a horizontal frame at an upper part of a generator
and in a horizontal frame at an upper end of a support frame respectively in the support
frame formed by columns and the horizontal frames, and the tips of the upper and lower
inwardly curved inclined parts of the upper-and-lower-ends fixed type vertically long
blade are fixed to the mounting members fixed to the vertical main shaft between the
upper and lower bearings,

wherein the upper-and-lower-ends fixed type vertically long blades make one set
with three blades and are arranged around the vertical main shaft at equal intervals, and
each set is arranged in layers in the vertical direction to make multiple sets, and

the tips of the upper inwardly curved inclined parts of one set of the blades of a
lower layer are located in a middle of the upper and lower inwardly curved inclined parts
of one set of the blades of an upper layer, and the tips of the lower inwardly curved
inclined parts of one set of the blades of the lower layer are located below the lower
inwardly curved inclined parts of one set of the blades of the upper layer, so that the tip of
each inwardly curved inclined part is fixed to the mounting member fixed to the vertical
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main shaft.
[0009]

(4) The vertical shaft wind turbine according to (1) above,

wherein the upper mounting member is a flat plate shape, and the lower
mounting member is a cylindrical shape, in the mounting members fixed to the vertical
main shaft.

[0010]

(5) An upper-and-lower-ends fixed type vertically long blade of which upper and
lower ends of avertically long blade are respectively fixed to mounting members fixed to
avertical main shaft of avertical shaft wind turbine,

wherein, as a shape of the vertically long blade, inwardly curved inclined parts
extending linearly from respective top and bottom of the substantially vertical main part in
adirection of the vertical main shaft is provided,

a string length and a thickness are gradually reduced from the top and bottom of
the substantially vertical main part to each of the tips of the inwardly curved inclined parts
extending linearly in the direction of the vertical main shaft,

a cross section of the substantially vertical main part is alift type being a
substantially fish shape,

a thickness of the cross-sectional shape is continuously and gradually thinned
from the substantially vertical main part to each of the tips of the inwardly curved inclined
parts, and

a string length of the substantially vertical main part isin arange of 45% to 55%
of aradius of rotation of the substantially vertical main part.

[0011]

(6) A wind power generator comprising an upper-and-lower-ends fixed type
vertically long blade and a vertical main shaft that is coupled with a generator and is
vertically provided on an upper surface of a support column,

wherein the upper-and-lower-ends fixed type vertically long blade has a
substantially vertical main part and inwardly curved inclined parts extending linearly from
respective top and bottom of the substantially vertical main part in a direction of the
vertical main shaft,

wherein tip parts of the inwardly curved inclined parts of the upper-and-lower-
ends fixed type vertically long blade are respectively fixed to mounting members fixed to
the vertical main shaft,

a string length and a thickness of the upper-and-lower-ends fixed type vertically
long blade are gradually reduced from the top and bottom of the substantially vertical
main part to each tip of the upper and lower inwardly curved inclined parts,

a cross section in the string direction of the substantially vertical main part is a
lift type,

a thickness of the cross-sectional shape is continuously and gradually thinned
from the substantially vertical main part to each of the tips of the upper and lower
inwardly curved inclined parts, and

a string length of the substantially vertical main part isin arange of 45% to 55%
of aradius of rotation of the substantially vertical main part, and

wherein a storage battery is arranged in the support column and a cord is wired
between the generator and the storage battery, and

wherein an antenna, a lighting, a monitoring camera, and a comprehensive
control device are provided on an outer surface of the support column, and the
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comprehensive control device collects and analyzes data obtained from the antenna, the
lighting, and the monitoring camera and controls transmission and reception viathe
antenna.

ADVANTAGES OF THE INVENTION

[0012]

According to the present invention, the following effects can be achieved.
[0013]

In the invention described in (1) above, the string length of the main part
corresponding to a central portion in a height direction that becomes a centrifugal portion
during rotations of the upper-and-lower-ends fixed type vertically long blade is large, so
that there are effects that a wind receiving area in the centrifugal portion becomes large,
and a rotation efficiency becomes high.

In addition, although the upper-and-lower-ends fixed type vertically long blade is
the lift type, even at low wind speeds, starting a rotation is superior, and once starting a
rotation, it allows to continue a rotation by Coanda effect even when the wind stops, in
addition even with interrupted airflow, there is no significant slowdown, so that it has an
effect of increasing the total rotation efficiency. Moreover, the thickness of the
substantially vertical main part is thicker than that of the upper and lower part of the
upper-and-lower-ends fixed type vertically long blade, so that the airflow that hits the
main part passes through at high speed, and as a reaction, the rotation efficiency is
increased.

Although a general vertically long blade requires a support arm to fix it to a main
shaft, the upper-and-lower-ends fixed type vertically long blade in the present invention is
an upper and lower ends fixed type and is fixed to the mounting member that the upper
and lower ends are fixed to the main shaft, so that it is excellent in rigidity and assembly
workability.

In addition, the string length of the substantially vertical main part of the upper-
and-lower-ends fixed type vertically long blade is the dimensions of the range of 45% to
55% of the radius of rotation of the substantially vertical main part, so that the wind
receiving area of the centrifugal portion during rotation is wide and the rotation efficiency
becomes high.

If the string length is shorter than the above, the wind receiving area becomes
small and the rotation efficiency becomes low. If the string length is longer than the
above, the resistance during rotation becomes large and the rotation efficiency is difficult
to improve.

[0014]

In the invention described in (2) above, the upper-and-lower-ends fixed type
vertically long blades are paired with two left and right blades and each pair is arranged in
layersin the vertical direction as multiple pairs by turning so as not to overlap, so that a
plurality of vertically long blades can be arranged in the vertical direction to increase the
wind receiving area, and the rotational torque can be increased.

In addition, the tips of the upper inwardly curved inclined parts of a pair of the
blades of alower layer are |located in a middle of the upper and lower inwardly curved
inclined parts of a pair of the blades of an upper layer, and the tips of the lower inwardly
curved inclined parts of a pair of the blades of the lower layer are located below the lower
inwardly curved inclined parts of a pair of the blades of the upper layer, so that the tip of
each inwardly curved inclined part is fixed to the mounting member fixed to the vertical
main shaft, so even if a plurality of vertically long blades are arranged in layers, the
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overall height can be lowered.
[0015]

In the invention described in (3) above, the upper-and-lower-ends fixed type
vertically long blades make one set with three blades and are arranged at equal angles
around the vertical main shaft in a plan view, and each set of three blades is arranged in
layers on the vertical main shaft as multiple sets, so that the wind receiving area can be
increased, and the rotational torque can be increased.

In addition, the tips of the upper inwardly curved inclined parts of one set of the
blades of alower layer are |located in a middle of the upper and lower inwardly curved
inclined parts of one set of the blades of an upper layer, and the tips of the lower inwardly
curved inclined parts of one set of the blades of the lower layer are located below the
lower inwardly curved inclined parts of one set of the blades of the upper layer, so that the
tip of each inwardly curved inclined part is fixed to the mounting member fixed to the
vertical main shaft, so even if a plurality of vertically long blades are arranged in layers,
the overall height can be lowered.

[0016]

In the invention described in (4) above, the upper mounting member is a flat
plate shape, and the lower mounting member is a cylindrical shape, in the mounting
members fixed to the vertical main shaft, so that even if the lower part of the vertically
long blade is along one located at the position of the generator, the tip part of the
inwardly curved inclined part of the lower part of the vertically long blade can be fixed to
the cylindrical mounting member that rotates with the vertical main shaft.

[0017]

In the invention described in (5) above, as a shape of the upper-and-lower-ends
fixed type vertically long blade, the inwardly curved inclined parts extending linearly
from respective top and bottom of the substantially vertical main part in a direction of the
vertical main shaft is provided, and the string length and the thickness are gradually
reduced from the substantially vertical main part to each of the tips of the inwardly curved
inclined parts extending linearly in a direction of the vertical main shaft, and the cross
section of the substantially vertical main part is alift type having a substantially fish
shape, and a thickness of the cross-sectional shape is continuously and gradually thinned
from the top and bottom of the substantially vertical main part to each of the tips of the
inwardly curved inclined parts extending linearly in the direction of the vertical main
shaft, so that the airflow passing at any position of the vertically long blade is flowed
smoothly, and does not occur turbulence. In addition, as a shape of the upper-and-lower-
ends fixed type vertically long blade, a string length of the substantially vertical main part
isin arange of 45% to 55% of the radius of rotation of the substantially vertical main
part, so that the wind receiving area is sufficient, and the air resistance during rotation can
be reduced.

[0018]

In the invention described in (6) above, in addition to being able to generate
electricity efficiently, the antenna, the lighting, and the monitoring camera are provided
on the outer surface of the support column, and the comprehensive control device that
collects and analyzes these data and controls transmission and reception via the antennais
provided, so that even if the wind power generator isinstalled in a remote area, as a
communication center, transmission/reception control by various communication devices
can be performed by the own portabl e transmission/reception device or the like.

BRIEF DESCRIPTION OF THE DRAWINGS
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[0019]

Fig. 1isafront view showing Example 1 of the vertical shaft wind turbine
according to the present invention.

Fig. 2 is across-sectional plan view taken along the line ll-11 in Fig. 1.

Fig. 3is an enlarged cross-sectional view taken along the line I11-111 in Fig. 1.

Fig. 4 is an enlarged cross-sectional view taken along the line IV-1V in Fig. 1.

Fig. 5isafront view showing Example 2 of the vertical shaft wind turbine
according to the present invention.

Fig. 6 is across-sectional plan view taken along the line VI-VI in Fig. 5.

Fig. 7 isafront view showing Example 3 of the vertical shaft wind turbine
according to the present invention.

Fig. 8 is across-sectional plan view taken along the line VIII-VIIl in Fig. 7.

Fig. 9isafront view showing Example 4 of the vertical shaft wind turbine
according to the present invention.

Fig. 10 is a cross-sectional plan view taken along the line X-X in Fig. 9.

Fig. 11 is atop view showing by removing the upper horizontal frame of
Example 5 of the vertical shaft wind turbine according to the present invention.

Fig. 12 is a side view showing another Example of the upper-and-lower-ends
fixed type vertically long blade according to the present invention.

Fig. 13 is atop view of the upper-and-lower-ends fixed type vertically long blade
of Fig. 12.

Fig. 14 is a side view showing another Example of the upper-and-lower-ends
fixed type vertically long blade according to the present invention.

Fig. 15 is atop view of the upper-and-lower-ends fixed type vertically long blade
of Fig. 14.

Fig. 16 is a perspective view showing Example 6 of the vertical shaft wind
turbine according to the present invention.

Fig. 17 is a perspective view showing Example 7 of the vertical shaft wind
turbine according to the present invention.

Fig. 18 is a perspective view of the wind power generator using the vertical shaft
wind turbine according to the present invention.

EMBODIMENTS OF THE INVENTION
[0020]

Embodiments according to the present invention will be described with reference
to the drawings. Regarding a vertical shaft wind turbine 1, as shown in Fig. 1, inside a
support frame 4 composed of four columns 2 built on a base G and upper and lower
horizontal frames 3, 3, a vertical main shaft 7 is erected in a generator 6 installed on a
support base 5, the generator 6 is designed to generate electricity by rotating the vertical
main shaft 7.

[0021]

Regarding the horizontal frame 3, as shown in Fig. 2, aplurality of support bars
3B, 3B are fixed in an outer frame 3A that is square in planar view, and as shown in Fig.
1, abearing 6A that supports the vertical main shaft 7 is fixed at a central portion in the
outer frame 3A.

[0022]

Between the upper and lower horizontal frames 3, 3 of the upper support frame 4,
the upper and lower ends of the upper-and-lower-ends fixed type vertically long blades 8,
8, 8 (hereinafter simply referred to as blades) are fixed to the flat plate shaped mounting
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members 7A, 7B fixed to the vertical main shaft 7 by bolts 8H.
[0023]

Regarding the blade 8, as shown in Fig. 1, a main part 8A corresponding to a
central part in a height direction that is a rotating centrifugal portion is substantially
vertical, and a height of the main part 8A isin the range of 35% to 70% of atotal height,
inwardly curved inclined parts 8B and 8B extending diagonally in a direction of the
vertical main shaft 7 are formed above and below the main part 8A, and ends 8C, 8C of
the upper and lower inwardly curved inclined parts 8B, 8B are fixed to the flat plate
shaped mounting members 7A and 7B fixed to the vertical main shaft 7 by bolts 8H.
[0024]

Regarding the blade 8, as shown in Fig. 2, the three blades are arranged at equal
angles of 120 degrees in planar view. The string length and the thickness are gradually
reduced from the main part 8A to the upper and lower ends 8C, 8C, the string length of the
substantially vertical main part 8A is almost twice with respect to the string lengths of the
ends 8C, 8C, as aresult of several experiments, the string length of the main part 8A isin
the range of 45% to 55% of the radius of rotation of the main part 8A, specially 50% is
preferable, and if the string length of the main part 8A is smaller than the range above, the
wind receiving area of the blade 8 is small and the rotation efficiency does not increase.

In addition, if the string length of the main part 8A is larger than the range above, the
turbulent flow received by the blade 8 during rotation becomes large, and the rotation
efficiency does not increase.

[0025]

The vertical dimension of the blade 8 in Fig. 1 is 1.4 times or more the radius of
rotation of the substantially vertical main part 8A, if it is smaller than the above, the wind
receiving area of the blade 8 is small and the torque is small, so that the longer oneis
preferable. Although the length of the substantially vertical main part 8A during rotation
of the blade 8 is shown as approximately 50% of the total height of the blade 8, the longer
oneis preferable. By means of this, the wind receiving area in the rotating centrifugal
portion can be increased and the rotation efficiency is increased. However, it is not limited
to this value.

[0026]

Fig. 3is an enlarged cross-sectional view taken along the line I11-111 in Fig. 1,
and Fig. 4 is an enlarged cross-sectional view taken along the line IV-IV in Fig. 1. In Figs.
3 and 4, the maximum thickness of the substantially vertical main part 8A of the blade 8 is
adimension in the range of 20% to 35% of the maximum string length in the substantially
vertical main part 8A, a cross section of the substantially vertical main part 8A isa
symmetrical substantially fish shape, and front edge 8F and rear edge 8G of the cross
section are formed in alift type arranged so as to be located on a rotating track.

[0027]

In addition, the thickness of the blade 8 is formed so as to gradually decrease
from the substantially vertical main part 8A to the upper and lower ends 8C and 8C, and as
shown in Figs. 3 and 4, the same cross-sectional shape is formed from the substantially
vertical main part 8A to the upper and lower ends 8C and 8C. As aresult, turbulence of an
airflow passing through the surface is less likely to occur at any position.

[0028]

The vertical shaft wind turbine 1 configured as described above easily starts
rotating in the state of Fig. 1 in an airflow having alow wind speed from any direction.
When the rotation is started, a high speed airflow due to Coanda effect passes through
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from the front edge 8F to the rear edge 8G of the entire blade 8, and a high speed
rotational force is generated as a reaction.
[0029]

In the substantially vertical main part 8A, the thickness and the string length are
large, so that the blade 8 rotates at high speed by centrifugal force, and the high speed
airflow passes through from the rear edge 8G to a backwards, the blade 8 is strongly
attracted to the direction of the front edge 8F as a reaction.

[0030]

When the blade 8 rotates, an airflow inside a rotating circular arc is pulled out to
an outward direction of the blade 8 by the centrifugal force due to the high speed rotation
of the blade 8, and the air pressure of an inside of the rotating blade 8 decreases.

Along with this, an atmospheric pressure enters the inside of the rotating blade 8
from the outer peripheral portion. That is, a pressure is applied to the inside and outside of
the blade 8, and the blade 8 advances in the rotation direction.

[0031]

When the air around the vertical main shaft 7 is sucked outward and the pressure
around the vertical main shaft 7 becomes negative pressure, the airflow enters an inside
from alower part of outside, and the airflow that is become lighter due to the negative
pressure rises and goes out like a tornado, the blade 8 is strongly pulled in the direction of
rotation as a reaction and rotates with high efficiency.

[0032]

The upper and lower inwardly curved inclined parts 8B and 8B of the blade 8
may be orthogonal to the substantially vertical main part 8A, but as shown in Fig. 1, when
the inwardly curved inclined parts 8B and 8B are inclined inward at about 30 degrees with
respect to the substantially vertical main part 8A, arigidity against a rotational centrifugal
force and other external forces becomes large.

[0033]

In addition, as shown in the cross section of Figs. 3 and 4, an inner side surface
8D of the blade 8 is close to a straight line from the front edge 8F to the rear edge 8G, an
outer side surface 8E is alift type having a front part bulging outward, and the cross-
sectional shape is the same from the substantially vertical main part 8A to the tip while
reducing the cross-sectional shape, so that noiseisless likely to occur and efficient high
speed rotation can be performed because the airflow passing through the surface of the
blade 8 is equalized.

[0034]

In Fig. 1, the number of blades 8 is three, but it may be two. If the number of
blades 8 exceeds 5, an airflow interference generated by the blades 8 may occur during a
high speed rotation, so that there is arisk that noise will be generated and the rotation
efficiency will decrease.

[0035]

Fig. 5isafront view showing Example 2 of the vertical shaft wind turbine
according to the present invention, and Fig. 6 is a cross-sectional plan view taken along
the line VI-VI in Fig. 5. The same members as the previous example are designated by the
same reference signs, and the description thereof will be omitted.

In this vertical shaft wind turbine 1, two blades 8, 8 are arranged making a pair
in the same direction, and a plurality of pairs (3 pairsin Fig. 5 and 6) of the blades 8, 8
are arranged vertically on one vertical main shaft 7, in addition, the blades 8, 8 are fixed
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by changing their phases at equal angles so that the blades 8 do not overlap in the upper
and lower pairs.
[0036]

The blades 8 may be stacked in four or more layers, and a horizontal frame 3
may be arranged between the upper and lower blades 8, 8 as necessary. In addition, in Fig.
5, the ends of the upper and lower blades 8, 8 are fixed to different mounting members 7A,
7A in the vertical direction, but it is also possible to fix the lower end of the upper blade 8
and the upper end of the lower blade 8 to one mounting member 7A.

[0037]

Fig. 7 isafront view showing Example 3 of the vertical shaft wind turbine
according to the present invention, and Fig. 8 is a cross-sectional plan view taken along
the line VI11-VIIl in Fig. 7. The same members as the previous example are designated by
the same reference signs, and the description thereof will be omitted.

In this Example, three pairs consisting of the blades 8 that makes up one pair by
the left and right are mounted in layers on the vertical main shaft 7 in the vertical
direction, and another three pairs consisting of the blades 8 are mounted in layers on the
vertical main shaft 7 so that the blades 8 do not overlap each other in the horizontal
direction by shifting the phase, wherein, when fixing the blades 8 to the vertical main
shaft 7 via the mounting members 7A, the tips of the upper inwardly curved inclined parts
8B of the blades 8 of the lower layer are located between the upper and lower inwardly
curved inclined parts 8B, 8B of the blades 8 of the upper layer, and the tips of the lower
inwardly curved inclined parts 8B of the blades 8 of the lower layer are located below the
lower inwardly curved inclined parts 8B of the blades 8 of the upper layer.

[0038]

As aresult, under the same wind speed, when the number of layers of the blades
8 increases with respect to the blades 8 with one layer, the rotation speed increases as if
the wind speed increases by increasing of the wind receiving area and the rotation torque
increases, so that a wind power generator can generate electricity efficiently.

[0039]

Fig. 9isafront view showing Example 4 of the vertical shaft wind turbine, and
Fig. 10 is atop view thereof. The same members as the previous example are designated
by the same reference signs, and the description thereof will be omitted. In this Example,
the blades 8 are formed as one set by three blades, and a plurality of sets are arranged in
layer to one vertical main shaft 7.

In addition, as shown in Fig. 10, the support frame 4 is formed as atriangle in
planar view. Therefore, the number of columns 2 is small, the manufacturing cost is
reduced, the seismic rigidity is excellent, and it can be commonly used for each of the
above-mentioned vertical shaft wind turbine 1.

[0040]

In Fig. 9, the blades 8 are fixed to the mounting member 7A as one set of three
blades at equal angles toward three directions in planar view. In the state of one set of
three blades, a plurality of sets are vertically arranged in layer to the vertical main shaft 7,
and in the state of one set of three blades, the phases of the upper and lower layers are
changed by about 60 degrees in planar view, wherein, when fixing the blades 8 to the
vertical main shaft 7 via the mounting members 7A, the tips of the upper inwardly curved
inclined parts 8B of the blades 8 of the lower layer are located between the upper and
lower inwardly curved inclined parts 8B, 8B of the blades 8 of the upper layer, and the
tips of the lower inwardly curved inclined parts 8B of the blades 8 of the lower layer are
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located below the lower inwardly curved inclined parts 8B of the blades 8 of the upper
layer.
[0041]

In the vertical shaft wind turbine 1 shown in Figs. 7 and 9, the number of blades
8 can be increased with respect to the height of the vertical main shaft 7, and the wind
receiving area can be increased, so that high rotation torque can be obtained even when
rotating at low wind speed, and even in an area where the wind condition is not preferable,
avertical shaft wind turbine for an efficient wind power generator can be provided
[0042]

Fig. 11 isatop view showing Example 5 of the vertical shaft wind turbinein a
state where the upper horizontal frame 3 of the support frame 4 is removed. The same
members as the previous example are designated by the same reference signs, and the
description thereof will be omitted.

In the blade 8 of this Example, extension parts 8J, 8] are formed at the tips of the
upper and lower inwardly curved inclined parts 8B toward the direction of the vertical
main shaft 7, inner ends of the extension parts 8J, 8J are fixed to the mounting member 7A
fixed to the vertical main shaft 7.

[0043]

The string lengths of the extension parts 8J, 8J are the same as or smaller than
the string length of the tip of the inwardly curved inclined part 8B, and the thickness is
also the same as or smaller than the thickness of the tip of the inwardly curved inclined
part 8B. The string length and the cross-sectional shape of the substantially vertical main
part 8A are the same as the previous examples. With this configuration, the radius of
rotation of the substantially vertical main part 8A can be increased by the length of the
extension portion 8J, so that the wind receiving area in the rotating centrifugal portion can
be increased and the rotation torque can be increased.

[0044]

In addition, the vertical length of the substantially vertical main part 8A can be
lengthened, and the wind receiving area of the blade 8 can be increased. When |engthening
the length of the blade 8, as shown in Fig. 12, the middle of the main part 8A in the height
direction and the mounting member 7B fixed to the key point of the vertical main shaft 7
may be connected by a support arm 9 in order to suppress deflection during rotation.
[0045]

Fig. 16 is a perspective view showing Example 6 of the vertical shaft wind
turbine. The same members as the previous example are designated by the same reference
signs, and the description thereof will be omitted.

In Fig. 16, a generator (not shown) is fixed to an upper end of the support
column 10, and the lower part of the vertical main shaft 7 penetrates an inside of the
generator and is rotatably supported on an upper surface of the support column 10.

[0046]

A cylindrical mounting member 11 is fixed to the lower part of the vertical main
shaft 7 so as to cover a generator (not shown). Inside the cylindrical mounting member 11,
a permanent magnet is fixed to the vertical main shaft 7 so as to correspond to a power
generation coil, and the permanent magnet rotates together with the vertical main shaft 7
to generate an electric current in the power generation coil.

[0047]

Thetip of the inwardly curved inclined part 8B of the blade 8 is fixed to a

projecting piece 11A at alower part of an outer peripheral surface of the cylindrical
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mounting member 11, and the tip of the upper inwardly curved inclined part 8B is fixed to
an annular mounting member 8K fixed to the upper end of the vertical main shaft 7.

The support arm 9 is protruded from the upper outer peripheral surface of the
cylindrical mounting member 11 toward the main part 8A of the three blades 8, so that
deflection does not occur even if the blade 8 is long.

[0048]

Fig. 18 is a perspective view of the wind power generator 12 equipped with
multiple functions. In the support column 10 erected on the support base 5, a storage
battery (not shown) is arranged inside the lower pipe 10A. Various electric cords are
arranged in the middle pipe 10B and the upper pipe 10C.

[0049]

The cylindrical mounting member 11 is supported on the upper pipe 10C viaa
vibration control device 13. A generator (not shown) and a vertical main shaft connected
to the generator are erected inside the cylindrical mounting member 11, and the lower part
of the vertical main shaft is rotatably supported inside the upper pipe 10C. The blades 8
are fixed to the outer peripheral surface of the cylindrical mounting member 11, and
various electric cords are wired between the generator and the storage battery.

[0050]

A solar power generator 14 is fixed to the middle pipe 10B, and a current
collecting cord (not shown) is connected to the storage battery in alower portion through
inside the middle pipe 10B.

An antenna 15 for wireless data communication (LTE, WIFI) powered from the
storage battery, an automatic illumination lighting 16, and an automatic monitoring
camera 17 are provided at the middle pipe 10B.

[0051]

A comprehensive control device 18 is arranged on an outer surface of the lower
pipe 10A, power is supplied from the storage battery, and wirings are linked with the
antenna 15, the automatic illumination lighting 16, and the automatic monitoring camera
17. In addition, the comprehensive control device 18 is unitized so as to control them
according to predetermined setting data.

[0052]

The comprehensive controller 18 comprises as follows;

(1) Communication modem (LTE, BCDMA, WIMAX, optical, etc.) and aloT
controller.

(2) LIFF RECORDER, picture recording without power supply, event picture
recording, original recording (MICRO, SD), recording server storage, etc., ESS controller.

(3) ESS and BMS, available as an emergency power source in an emergency,
available even without a power supply (power failure).

(4) Bluetooth (registered trademark), antenna, etc. for control and management
of the wind power generator by APP.

These are deployed as telegraph units.

[0053]

Application examples of this telegraph unit are as follows in the area where the
wind power generator 12 isinstalled,

(1) A WIFI station can use WIFI anywhere in an emergency. Business person can
use the WIFI station anywhere as an early detection of disasters, crime prevention,
emergency power supply in an emergency, etc. through recording/taking-out of image data
indoors/outdoors by a WIFI camera having merits of reducing a net usage fee and a land
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inspection construction cost.
[0054]

(2) A loT station (for business use) is possible to distribute and receive
advertisements, bus stops, and various other information via the antenna 15. It is possible
to perform a control by collecting/transmitting information from various sensors, various
meters, control devices, etc.

A |oT station (for residential use) is possible to perform constantly monitoring
and guarding the area around the house with a monitoring camera. It is possible to perform
the instruction of check, control, and management by APP.

[0055]

(3) The loT station (for agriculture) is possible to perform the observation of
livestock growth, harmful animals, sudden climate changes, etc. using cameraimages. It is
possible to perform measurement/management of temperature, humidity, CO2
concentration, luminosity, rainfall, etc., and watering management by APP.

(4) The loT station (for ranch management) is possible to grasp the current state
of the ranch using a camera. It is possible to perform a confirmation of livestock location,
health/growth observation of individual and flock, management of |ot/shipping.

[0056]

This generator can be small and lightweight, so that it is suitable as a power
source for parks, agricultural roads, mountain roads and other street lights.

The blade 8 is not limited to a wind turbine, but can also be used for a water turbine.
INDUSTRIAL APPLICABILITY
[0057]

Since the vertical shaft wind turbine of the present invention is easy to start
rotating, it can efficiently rotate even with respect to intermittently blowing wind, and is
advantageously used as a wind turbine for a wind power generator. The blade can also be
used for a water turbine to obtain a high effect.

REFERENCE SIGNS LIST

[0058]

1. vertical shaft wind turbine
2. column

3. horizontal frame

3A. outer frame

3B. support bar

4. support frame

5. support base

6. generator

6A. bearing

7. vertical main shaft

7A. 7B. mounting member

8. vertically long blade

8A. main part

8B. inwardly curved inclined part
8C. end

8D. inner side surface

8E. outer side surface

8F. front edge

8G. rear edge
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8H.
8J.
8K.

10.

10A.
10B.
10C.

11.

11A.

12.
13.
14.
15.
16.
17.
18.

bolt

extension part

annular mounting member
support arm

support column

lower pipe

middle pipe

upper pipe

cylindrical mounting member
projecting piece

wind power generator
vibration control device
solar power generator
antenna

lighting

monitoring camera
comprehensive control device
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WHAT IS CLAIMED IS:
1. A vertical shaft wind turbine, comprising a vertically long blade and a vertical main
shaft,

wherein the vertically long blade has a substantially vertical main part and inwardly
curved inclined parts extending linearly from respective top and bottom of the
substantially vertical main part in a direction of the vertical main shaft,

wherein the vertical main shaft has mounting members fixed to the vertical main shaft,
and

wherein the vertically long blade is an upper-and-lower-ends fixed type vertically long
blade of which tip parts of the inwardly curved inclined parts are respectively fixed to the
mounting members,

a string length and a thickness of the vertically long blade are gradually reduced from
the substantially vertical main part to tips of the upper and lower inwardly curved inclined
parts,

a cross section of the string direction in the substantially vertical main part is alift type,

a thickness of the cross-sectional shape is continuously and gradually thinned from the
substantially vertical main part to the tips of the upper and lower inwardly curved inclined
parts, and

a string length of the substantially vertical main part isin arange of 45% to 55% of a
radius of rotation of the substantially vertical main part.

2. The vertical shaft wind turbine according to claim 1,

wherein, the vertical main shaft of the vertical shaft wind turbine is supported by upper
and lower bearings provided in a horizontal frame at an upper part of a generator and in
another horizontal frame at an upper end of a support frame respectively in the support
frame formed by columns and the horizontal frames, and

the tips of the upper and lower inwardly curved inclined parts of the upper-and-lower-
ends fixed type vertically long blade are respectively fixed to the mounting members fixed
to the vertical main shaft between the upper and lower bearings,

wherein the upper-and-lower-ends fixed type vertically long blades are paired with two
left and right blades, each pair is arranged in layers in the vertical direction to make
multiple pairs,

the tips of the upper inwardly curved inclined parts of a pair of the blades of alower
layer are located in a middle of the upper and lower inwardly curved inclined parts of a
pair of the blades of an upper layer, and

the tips of the lower inwardly curved inclined parts of a pair of the blades of the lower
layer are located below the lower inwardly curved inclined parts of a pair of the blades of
the upper layer, so that the tip of each inwardly curved inclined part is fixed to the
mounting member fixed to the vertical main shaft.

3. The vertical shaft wind turbine according to claim 1,

wherein the vertical main shaft of the vertical shaft wind turbine is supported by upper
and lower bearings provided in a horizontal frame at an upper part of a generator and in
another horizontal frame at an upper end of a support frame respectively in the support
frame formed by columns and the horizontal frames, and the tips of the upper and lower
inwardly curved inclined parts of the upper-and-lower-ends fixed type vertically long
blade are fixed to the mounting members fixed to the vertical main shaft between the
upper and lower bearings,

wherein the upper-and-lower-ends fixed type vertically long blades make one set with
three blades and are arranged around the vertical main shaft at equal intervals, and each
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set is arranged in layers in the vertical direction to make multiple sets, and

the tips of the upper inwardly curved inclined parts of one set of the blades of a lower
layer are located in a middle of the upper and lower inwardly curved inclined parts of one
set of the blades of an upper layer, and

the tips of the lower inwardly curved inclined parts of one set of the blades of the lower
layer are located below the lower inwardly curved inclined parts of one set of the blades
of the upper layer, so that the tip of each inwardly curved inclined part is fixed to the
mounting member fixed to the vertical main shaft.

4. The vertical shaft wind turbine according to claim 1,

wherein the upper mounting member is a flat plate shape, and the lower mounting
member is a cylindrical shape, in the mounting members fixed to the vertical main shaft.
5. An upper-and-lower-ends fixed type vertically long blade of which upper and lower
ends of avertically long blade are respectively fixed to mounting members fixed to a
vertical main shaft of a vertical shaft wind turbine, comprising a substantially vertical
main part and inwardly curved inclined parts extending linearly from respective top and
bottom of the substantially vertical main part in a direction of the vertical main shaft,

wherein a string length and a thickness are gradually reduced from the top and bottom
of the substantially vertical main part to each of the tips of the inwardly curved inclined
parts extending linearly in the direction of the vertical main shaft,

a cross section of the substantially vertical main part is alift type being a substantially
fish shape,

a thickness of the cross-sectional shape is continuously and gradually thinned from the
substantially vertical main part to each of the tips of the inwardly curved inclined parts,
and

a string length of the substantially vertical main part isin arange of 45% to 55% of a
radius of rotation of the substantially vertical main part.

6. A wind power generator comprising an upper-and-lower-ends fixed type vertically long
blade and a vertical main shaft that is coupled with a generator and is vertically provided
on an upper surface of a support column,

wherein the upper-and-lower-ends fixed type vertically long blade has a substantially
vertical main part and inwardly curved inclined parts extending linearly from respective
top and bottom of the substantially vertical main part in a direction of the vertical main
shaft,

wherein tip parts of the inwardly curved inclined parts of the upper-and-lower-ends
fixed type vertically long blade are respectively fixed to mounting members fixed to the
vertical main shaft,

a string length and a thickness of the upper-and-lower-ends fixed type vertically long
blade are gradually reduced from the top and bottom of the substantially vertical main part
to each tip of the upper and lower inwardly curved inclined parts,

a cross section in the string direction of the substantially vertical main part is alift type,

a thickness of the cross-sectional shape is continuously and gradually thinned from the
substantially vertical main part to each of the tips of the upper and lower inwardly curved
inclined parts, and

a string length of the substantially vertical main part isin arange of 45% to 55% of a
radius of rotation of the substantially vertical main part, and

wherein a storage battery is arranged in the support column and a cord is wired between
the generator and the storage battery, and

wherein an antenna, a lighting, a monitoring camera, and a comprehensive control
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device are provided on an outer surface of the support column, and the comprehensive
control device collects and analyzes data obtained from the antenna, the lighting, and the
monitoring camera and controls transmission and reception via the antenna.
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