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(57) Abréegée/Abstract:

A wind turbine, with: a rotatable frame; a plurality of airfolls mounted to the rotatable frame, wherein the airfolls extend parallel to an
axis of rotation of the rotatable frame; a wind block positioned to restrict airflow over at least a portion of the rotatable frame; and at
least one drive wheel In contact with the rotatable frame.
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WIND TURBINE

Technical Field:

The present invention relates to wind turbines used for producing electricity.

Background of the Invention:

Many wind turbine designs already exist for producing electricity. Most
commonly, such designs involve a single large propeller mounted at the top end of a
vertical mast. Air flow across the propeller causes the propeller to turn, which in turn
rotates a generator to produce electricity.

Such conventional wind turbines suffer numerous disadvantages. First, they
involve large propellers that must are mounted a considerable distance above the ground.
Thus, they require a tall and sturdy mast to which the propeller 1s mounted. A second
disadvantage of large rotating propeller blade systems 1s that they tend to kill a large
number of birds. A third disadvantage of such designs is that the generator 1s typically
positioned at the center of the rotating blades. Thus, the generator is mounted at the top of
the mast along with the propeller. This requires the mast to be sufficiently strong to
support both the propeller and the generator. As a result, it is difficult to access the
turbine for repairs and servicing. A fourth disadvantage of conventional propellers is that
the blades rotate in a direction perpendicular to the wind direction. As a result, propeller
blade velocity through the air increases with the distance from the center of rotation of the

propeller. This unfortunately requires a variable and complex blade section geometry.

Summary of the Invention:

The present invention provides a novel wind turbine design having numerous
advantages over conventional wind turbine systems.

In one preterred embodiment, the present invention provides a wind turbine,
comprising: a rotatable frame; a plurality of airfoils mounted to the rotatable frame,
wherein the airfoils extend parallel to an axis of rotation of the rotatable frame; a wind
block positioned to restrict airflow over at least a portion of the rotatable frame: at least
one drive wheel in contact with the rotatable frame; and at least one air duct for directing

air flow from a front of the rotatable frame towards a back of the rotatable frame, wherein

the at least one duct comprises a pair of air ducts on opposite sides of the rotatable frame.
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The rotatable frame preferably includes: a first circular rotatable member; and a
second circular rotatable member, wherein the airfoils span between the first and second
rotatable members. The first and second rotatable members are preferably parallel to one
another and rotate about a common horizontal axis. Thus, each of the airfoils are
preferably horizontal, and disposed parallel to the axis of rotation of the rotatable frame.
As a result, air flow perpendicular to the axis of rotation of the rotatable frame causes the
rotatable frame to rotate. This allows the same airfoil cross section to be used across the
entire width of the airfoil spanning between the first and second rotatable members. Using
the same cross section along the entire width of the airfoil offers several advantages, as
follows.

First, power output of the present wind turbine can be increased simply by
increasing the width of the rotatable frame. In contrast, with conventional propellers, 1t 1s
necessary to increase the diameter of the propellers to increase the system's power output.
Making larger and larger diameter propellers 1s disadvantageous 1n that 1t requires such
propellers to be mounted higher and higher from the ground.

In another preferred embodiment, the present invention provides a wind turbine,
comprising: a rotatable frame; a plurality of airfoils mounted to the rotatable frame,
wherein the airfoils extend parallel to an axis of rotation of the rotatable frame; a wind
block positioned to restrict airflow over at least a portion of the rotatable frame; at least
one drive wheel in contact with the rotatable frame; and at least one air duct for directing
air flow from a front of the rotatable frame towards a back of the rotatable frame, wherein
the at least one air duct is at least partially received within a hollow interior of the
rotatable frame.

In its various embodiments, the present invention also may include at least one
alignment wheel positioned to urge at least one of the circular rotatable frame members
into contact with the drive wheel. Optionally, first and second alignment wheels are used

to restrain motion of at least one of the circular rotatable frame member in perpendicular

directions.

A tirst advantage of the present wind turbine is that it is simple and considerably
less costly to build and operate than conventional wind turbine designs. As will be shown,
the present invention can be made from standard materials, including components used in
mass transit and amusement park rides, and also construction equipment components.

A second advantage of the present invention is that the generator drive whee] is

positioned to contact the outer perimeter of the rotatable frame of the device. In contrast,
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existing wind turbines operate with their generator drive in contact with a rotating
mechanism that is disposed at the center of a rotating propeller. As a result, the present
system offers gearing advantages due to the comparatively large sized circular frame 1n
contact with the comparatively small sized drive wheel. As a result, even a small speed of
rotation of the circular frame translates into a fast rotation of the generator drive wheel.

A third advantage is that the present invention has a low center of gravity.
Therefore, the present wind turbine 1s very stable. Moreover, the present system does not
require a strong, heavy mast to support a propeller and turbine some distance above the
ground. This considerably reduces the weight and size limitations of the present system,
resulting in cost savings as compared to traditional designs. Furthermore, having the
generator drive wheel (and the turbine itself) positioned close to the ground permits easy
access for turbine / drive system repairs and servicing.

A fourth advantage of the present airfoil design 1s that each of the airfoils
experience the same wind velocity along the entire length of their leading edge. Equal
wind velocity at all points along the leading edge of the airfoil allows a single simplified
airfoil cross section along the entire airfoil length. Thus, the wind turbine horizontal
width and not its vertical diameter determines power generation. Moreover, having the
airfolls disposed at the perimeter of the device results in the longest possible torque lever
arm. This results in the most torque per unit of airfoil force generation.

A fitth unique advantage of the present invention is that the interior of the wind
turbine is essentially free of moving structural members. In a preferred embodiment, a
portion of the air flow can therefore be diverted through an air duct from the front side of
the rotating frame to a back side of the rotating frame. As a result, air flow acts on airfoils
disposed on both the front and back sides of the rotating frame. Such use of "bypass air"
ducting permits the present invention to increase its power production capability. In
addition, modulation of the amount of such bypass air can be used to provide rotational

speed control to the rotating frame and the connected generator.

Briet Description of the Drawings:
Fig. 1 1s a front perspective view of a first embodiment of the wind turbine.
Fig. 2 1s a front elevation view corresponding to Fig. 1.

FFig. 3 1s a side elevation view corresponding to Fig. 1.

Fig. 4 1s a top plan view corresponding to Fig. 1 (with a cut away section showing

the bypass air ducting).
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Fig. 5 1s a front elevation view of a second embodiment of the invention.
Fig. 6 1s a side elevation view corresponding to Fig. 5 (with a cut away section

showing the propeller).

Detailed Description of the Drawings:

The present invention provides a novel wind turbine design. Figs. 1 to 4 show a
first embodiment of the invention in which air flow perpendicular to the axis of rotation
of the device causes device to rotate. Figs. 5 and 6 show a second embodiment of the
invention in which air flow parallel to the axis of rotation of the device causes device to
rotate.

Referring first to Figs. 1 to 4, a wind turbine 10 is provided. Wind turbine 10
includes a rotatable frame 12 and a plurality of airfoils 14 mounted thereto. Frame 12
preferably includes two parallel circular rotatable members 12A and 12B. Frame 12
rotates about a central horizontal axis 15. As can be seen in Fig. 2, airfoils 14 are disposed
parallel to axis of rotation 15. Airfoils 14 span (horizontally) between the first and second
rotatable members 12A and 12B. First and second rotatable members 12A and 12B are
preterably disposed parallel to one another. Thus, first and second rotatable members 12A
and 12B rotate together about a common horizontal axis 15.

A wind block 16 1s positioned to restrict airflow over at least a portion of the
rotatable frame. Most preferably, wind block 16 covers the bottom half of the airfoils 14
on the front F of wind turbine 10 facing into wind W. As can be seen in Fig. 4, wind
block 16 may be V-shaped such that it separates and diverts wind W into air ducts 18A
and 18B respectively. As can be seen, air ducts 18A and 18B direct bypass air toward
airfoils 14 at the back B of wind turbine 10.

As a result, air flow directed across the entire front of wind turbine 10 is used to
turn rotatable frame 12. Specifically, wind W directed at the top half of wind turbine 10 is
directed to airfoils 14 at front F of the device, whereas wind W directed at the bottom half
of wind turbine 10 is directed by bypass ducting to airfoils 14 at back B of the device.
Wind W causes airfoils 14 at front F to move upwardly, and airfoils 14 at back B to move
downwardly. Thus, wind W perpendicular to axis of rotation 15 causes frame 12 to rotate
in a clockward direction R. In an optional alternate embodiment of the present invention,
airfolls 14 are attached to rotatable frame members 12A and 12B with their curvature

reversed, thus causing rotatable frame 12 to rotate in the opposite (counterclockwise)

direction.
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As seen 1n Figs. 1 and 3, the interior area of rotatable frame 12 1s free of moving
structural members. Therefore, as shown 1n the cut away view of Fig. 4, the back ends of air
ducts 18A and 18B can be positioned within rotatable frame 12. The back end of each air
duct 18 may optionally include an adjustable baftle 19. The present inventor has
experimentally determined that the rotational speed of rotatable frame 12 can be adjusted by
opening/closing baffles 19. In optional embodiments, adjustable bafifles may instead be
positioned on the front (1.e.: 1nlet) ends of air ducts 18.

A further advantage of the present invention 1s that wind W passes fully through the
device. Specifically, in addition to the "bypass air" being directed through air ducts 18
straight to airfoils 14 at back B of the device, any wind W hitting airfoils 14 at front F of the
device also passes through rotating frame 12 and thus it hits airfoils 14 at both the front F and
the back B of the device. As a result, power can be generated from wind acting at both front F
and back B of the device.

A further feature of the present invention 1s 1ts use of airfoils 14 to catch the wind and
rotate frame 12. As understood herein, an "airfoil" 1s any structure that creates lift by wind
passing thereover. An advantage of using an airfoil 14 design 1s that it permits air passage
thereover such that a pressure differential exists between the top and bottom surface of the
airfoil. Specifically, air passes a greater distance over the top of the airfoil than over its
bottom surface. As aresult, the air moves at a greater speed across the top of the airfoil,
resulting in a lower pressure, thus giving "lift" to the airfoil. A wing on an aircraft 1s an
example of such an "airfo1l".

A further advantage of using airfoils (as opposed to a "bucket-type" of air flow
capture system) 1s that the air quickly passes between adjacent airfoils 14 as it passes through
wind turbine 10 from front F to back B. Such air flow passing through the device can act on
airfoils 14 at both the front F and back B of the device. Thus, the use of airfoils represents an
advantage over a "bucket-type" air flow capture systems that rely on trapping air flow.

As seen in Figs. 3 and 4, a generator drive wheel 20 1s positioned 1 contact with
rotatable frame 12. As illustrated, generator drive wheel 20 1s positioned 1n contact with
frame member 12B. In optional preferred embodiments, generator drive wheel 20 1s received
within a narrow groove 13 of frame member 12B. It 1s to be understood that separate
generator drive wheels 20 may be placed into contact with both) of frame members 12A or
12B. Moreover, more than one drive wheel 20 may be placed in contact with each of frame

members 12A and/or 12B. Drive wheel 20 is connected to an electrical generator. In various
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embodiments of the invention, various wheels that support rotatable frame 12 but are not

connected to the generator may be used. In optional embodiments, the same wheel(s) may be

used to both support the rotatable frame and drive the generator.

A second embodiment of the mvention 1s seen 1n Figs. 5 and 6. A circular rotatable
frame 40 is provided. A propeller 42 is disposed within frame 40. Frame 40 and propeller 42
rotate together about horizontal axis 45. In accordance with this embodiment of the invention,
wind W flow directed towards the front I of the device causes propeller 42 to rotate. Thus,

air flow parallel to axis of rotation 45 causes the device to operate.

As can be seen, one or more generator drive wheels 20 are provided to translate the
rotation of frame 40 1nto electrical power. As can also be seen, alignment wheels 22 may also

be used to hold rotatable frame 40 against drive wheels 20.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A wind turbine, comprising:

a rotatable frame:

a plurality of airfoils mounted to the rotatable frame, wherein the airfoils
extend parallel to an axis of rotation of the rotatable frame;

a wind block positioned to restrict airflow over at least a portion of the
rotatable frame;

at least one drive wheel in contact with the rotatable frame; and

at least one air duct for directing air flow from a front of the rotatable frame
towards a back of the rotatable frame, wherein the at least one duct comprises a pair

of air ducts on opposite sides of the rotatable frame.

2. A wind turbine, comprising:

a rotatable frame:;

a plurality of airfoils mounted to the rotatable frame, wherein the airfoils
extend parallel to an axis of rotation of the rotatable frame:

a wind block positioned to restrict airflow over at least a portion of the
rotatable frame;

at least one drive wheel in contact with the rotatable frame: and

at least one air duct for directing air flow from a front of the rotatable frame
towards a back of the rotatable frame, wherein the at least one air duct is at least

partially received within a hollow interior of the rotatable frame.

3. The wind turbine of claim 1 or 2, wherein the rotatable frame comprises:

a first circular rotatable member; and

a second circular rotatable member, wherein the airfoils span between the first

and second rotatable members.

4. The wind turbine of claim 3, wherein the first and second rotatable members

are parallel to one another.
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5. The wind turbine of claim 1, 2, 3 or 4, wherein the rotatable frame rotates

around a horizontal axis.

6. The wind turbine of claim 1, 2, 3, 4 or § wherein each of the airfoils are
horizontal.
7. The wind turbine of any one of claims 1 to 6, wherein air flow perpendicular

to the axis of rotation of the rotatable frame causes the rotatable frame to rotate.

8. The wind turbine of any one of claims 1 to 7, wherein the wind block restricts

airflow over at least one halt of the rotatable tframe.

9. The wind turbine of any one of claims 1 to 8, further comprising:

at least one alignment wheel positioned to urge the rotatable frame 1nto contact

with the drive wheel.
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