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(57) Abstract: A system for providing dynamic pitch control in a wind turbine, which automatically pitches the blades into a run
position as the rotation speed increases, using a combination of a rotational mass and a restraining spring. In accordance with an
embodiment, as the wind speed further increases beyond an overspeed limit, the rotational mass overcomes its restraining spring,
and automatically pitches the blades back toward and beyond their start position, reducing the likelihood of damage to the turbine
caused by high rotation speeds. A vertical axis wind turbine with variable area, which comprises a vertically-oriented central mast,
and a plurality of vertically oriented multi-section blades that are arranged around and coupled to the central mast. Each blade in-
cludes an outer section, and an inner section that can be telescoped with the mast, and relative to the outer section, to change the
effective length and surface area of the blade. A pneumatic or other controller can raise and lower the central mast and effect a
corresponding change in the overall area of the wind turbine. This allows the area to be increased for use with lower wind speeds;
and reduced for use with higher wind speeds.
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WIND TURBINE

Inventor: Robert W. Preus

COPYRIGHT NOTICE
A portion of the disclosure of this patent document contains material which is subject
to copyright protection. The copyright owner has no objection to the facsimile
reproduction by anyone of the patent document or the patent disclosure, as it appears
in the Patent and Trademark Office patent file or records, but otherwise reserves all
copyright rights whatsoever.

Claim of Priority:

[0001] This applicant claims the benefit of priority to U.S. Provisional Patent Application
Serial No. 61/117,059, titled “SYSTEM FOR PROVIDING DYNAMIC PITCH CONTROL IN A
WIND TURBINE”, filed November 21, 2008; and U.S. Provisional Patent Application Serial No.
61/117,061, titled “VERTICAL AXIS WIND TURBINE WITH VARIABLE AREA”, filed

November 21, 2008, each of which applications are herein incorporated by reference.

Field of Invention:

[0002] The invention is generally related to wind turbines and other mechanical turbines and
motors, and is particularly related to a system for providing dynamic pitch control in a wind turbine,

and to a vertical axis wind turbine with variable area.

Background:
[0003] Wind power is the conversion of wind energy into a useful form of energy, such as

electricity, using a wind turbine. Large wind turbines, and groups of turbines referred to as wind
farms, can be connected to the electrical grid, and their power output used to power whole
communities. Smaller, individual wind turbines can be used to provide power to isolated locations,
such as single household or farm. Wind energy is a plentiful, renewable, and clean energy source, and
is an important step in eliminating dependence on fossil fules, reducing greenhouse gas emissions, and
providing an alternative and environmentally friendly energy source. Technologies that allow wind
turbines to make more optimal use of available winds are of great interest in promoting the advance of

wind power. This is the general area that embodiments of the invention are intended to address.

Summary:
[0004] Described herein is a system for providing dynamic pitch control in a wind turbine. In

accordance with an embodiment, the dynamic pitch control uses a starting spring to pitch the blades of
the wind turbine into a starting position that is suited for very low wind speeds. The pitch control then
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automatically pitches the blades into a run position as the wind speed increases, using a combination
of a rotational mass and a restraining spring. This allows the turbine to be started, and to generate
power, at a much lower starting wind speed than the turbine’s operating wind speed, yet still operate at
optimal speeds in its typical running range. In accordance with an embodiment, as the wind speed
further increases beyond an overspeed limit, the rotational mass overcomes its restraining spring, and
automatically pitches the blades back toward and beyond their start position, thereby limiting rotation
speed and power reducing the likelihood of damage to the turbine caused by high speeds.

[0005] Also described herein is a vertical axis wind turbine with variable arca. In accordance
with an embodiment, the vertical axis wind turbine comprises a vertically-oriented central mast, and a
plurality of vertically oriented multi-section blades that are arranged around and coupled to the central
mast. Each blade includes an outer section, and an inner section that can be telescoped with the mast,
and relative to the outer section, to change the effective length and surface area of the blade. In
accordance with an embodiment multiple sections can be telescoped in such a fashion to vary the area
of the blade. A pneumatic or other controller can raise and lower the central mast and effect a
corresponding change in the overall area of the wind turbine. This allows the area to be increased for
use with lower wind speeds; and reduced for use with higher wind speeds. Adjusting the area of the
wind turbine allows for power generation over a wider range of wind speeds, and more control over
the maximum power output of the turbine, including the ability to depower the turbine in very high

wind speeds, and reduce the likelihood of damage.

Brief Description of the Figures:

[0006] Figure 1 is an illustration of a system that uses a wind turbine for generation of
power, in accordance with an embodiment.

[0007] Figure 2 is an illustration of a system for providing pitch control in a wind turbine in
accordance with the prior art.

[0008] Figure 3 is another illustration of a system for providing pitch control in a wind
turbine in accordance with the prior art.

[0009] Figure 4 is another illustration of a system for providing pitch control in a wind
turbine in accordance with the prior art.

[0010] Figure 5 is an illustration of a system for providing dynamic pitch control in a wind
turbine, in accordance with an embodiment.

[0011] Figure 6 is another illustration of a system for providing dynamic pitch control in a
wind turbine, in accordance with an embodiment.

[0012] Figure 7 is another illustration of a system for providing dynamic pitch control in a

wind turbine, in accordance with an embodiment.

[0013] Figure 8 is an illustration of a vertical axis wind turbine in accordance with the prior
art.
[0014] Figure 9 is an illustration of a vertical axis wind turbine with variable area in

accordance with an embodiment, showing both a side and a top view.
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[0015] Figure 10 is another illustration of a vertical axis wind turbine with variable area in
accordance with an embodiment, showing the turbine in reduced area and increased area positions.
[0016] Figure 11 is another illustration of a vertical axis wind turbine with variable area in

accordance with an embodiment, showing an isomoetric view.

Detailed Description:

[0017] Described herein is is a system for providing dynamic pitch control in a wind turbine,
and a vertical axis wind turbine with variable area. As described above, wind energy is a plentiful,
renewable, and clean energy source, and is an important step in eliminating dependence on fossil fuels,
reducing greenhouse gas emissions, and providing an alternative and environmentally friendly energy
source. Technologies that allow wind turbines to make more optimal use of available winds are of

great interest in promoting the advance of wind power.

Dynamic Pitch Control

[0018] Wind turbines are generally designed to produce electrical energy efficiently, which
usually requires the turbines to operate in the most typical and commonly experienced conditions.
However, available wind speed is itself a variable quantity, and even for a particular location can vary
substantially from day-to-day, and even at different times of the day. Wind turbines are generally
designed so that they yield maximum power output at average wind speeds, for example 30 knots. It
rarely pays to design the turbine to increase output at stronger winds, since stronger winds are
comparatively rarer than weak winds. Even if the power output could be increased, the mechanical
forces on the turbine at high rotation can make it unstable and prone to damage if it does not limit
power and rotation speed in very high wind speeds. For this reason, many wind turbines include some
form of power control that controls or governs the maximum rotation of the turbine blades at high
wind speeds, and correspondingly governs the maximum power output of the turbine.

[0019] Two of the more common ways to govern a wind turbine are pitch control and stall
control. Both of these techniques can be designed to be passive, in which case the operation of the
wind against the turbine itself initiates the control; or active, in which case a computer or other
controller monitors wind or turbine speed and initiates the control. Stall-controlled wind turbines are
not described in detail herein. In an active pitch controlled wind turbine, the turbine's controller
monitors the maximum rotation of the blades, or the power output of the turbine. When the speed or
power output becomes too high, it adjusts the blade pitch mechanism, which immediately pitches
(turns) the rotor blades slightly out of the wind, and causes the turbine rotation speed to be reduced.
The blades can then be turned back into the wind whenever the wind drops again, which causes the
turbine rotation speed to be increased. To pitch, each rotor blades has to be able to turn around their
longitudinal axis. In a passive pitch control system, the control is performed by the forces generated
by the moving turbine itself, rather than an externally-triggered force. When the blades rotate

increasingly faster at higher wind speeds, the pitch mechanism generates a correspondingly higher
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centripetal force. This centripetal force can be used to mechanically pitch the blades, and to control or
govern the turbine’s speed.

[0020] As described above, one of the advantages of passive pitch control is that it can be
used to slow the blade rotation, and reduce the likelihood of damage to the turbine at high speeds.
However, the commonly available forms of pitch control have no effect whatsoever at low rotation
speeds. Furthermore, as described above, most wind turbines are generally designed so that they yield
maximum power output at average wind speeds. This generally requires that the starting pitch of the
turbine blades are usually in the optimal run position. A problem with this approach is that each wind
turbine differs in their starting wind speed versus their running speed range. While a wind turbine
may be designed to run in a range of 5-30 knots, it may take an initial wind speed of 10 knots to start
rotating that same turbine. If a working turbine drops below its operating speed (in this example, say
below 5 knots), then it must wait idle for a higher wind speed (in this example, 10 knots), before it can
be started again.

[0021] In accordance with an embodiment, a system for providing dynamic pitch control in a
wind turbine is provided. In a traditional wind turbine, the starting pitch of the turbine blades are
usually presented in their optimal run position, so that, once the wind turbine has been started, the
wind turbine yields good power output at typical wind speeds. However, the starting wind speed that
is needed to start the wind turbine is often higher than the lower limit of the turbine’s operating wind
speed. This represents a wind obstacle that must be overcome before any power is produced, and
hinders overall turbine performance.

[0022] In accordance with an embodiment, a dynamic pitch control uses a starting spring to
pitch the blades of the wind turbine into a starting position that is suited for very low wind speeds.
The pitch control then automatically pitches the blades into a run position as the wind speed increases,
using a combination of a rotational mass and a restraining spring. This allows the turbine to be started,
and to generate power, at a much lower starting wind speed than the turbine’s operating wind speed,
yet still operate at optimal speeds in its typical running range. In accordance with an embodiment, as
the wind speed further increases beyond an overspeed limit, the rotational mass overcomes its
restraining spring, and automatically pitches the blades back toward and beyond their start position,
reducing the likelihood of damage to the turbine caused by high speeds.

[0023] Figure 1 is an illustration of a system 100 that uses a wind turbine for generation of
power, in accordance with an embodiment. As shown in Figure 1, in a typical wind power system, a
turbine 102 is used to harness the power of the wind 106. Examples of wind turbines include
horizontal-axis wind turbines (HAWT), which have the main rotor shaft and electrical generator at the
top of a tower, and must be pointed into the wind; and vertical-axis wind turbines (VAWT), which
have the main rotor shaft arranged vertically. Most turbines have a gearbox, which turns the generally
slower rotation of the blades into a quicker rotation that is more suitable to drive an electrical
generator 108. The electricity produced 110 can be stored, fed into an electrical grid, or otherwise

provided to an electricity user 112.
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[0024] Figure 2 is an illustration of a system 120 for providing pitch control in a wind
turbine in accordance with the prior art. As described above, in a traditional wind turbine, the starting
pitch of the turbine blades are usually presented in their optimal run position, so that, once the wind
turbine has been started, the wind turbine yields good power output at typical wind speeds. In a pitch
controlled wind turbine, the turbine monitors the maximum rotation of the blades, and when the speed
becomes too high, it adjusts the blade pitch mechanism, which immediately pitches the rotor blades
slightly out of the wind, and causes the turbine rotation speed to be reduced. As shown in Figure 2, in
many systems that use a pair of blades the blades 122 are coupled to and rotate about a shaft 124, but
are able to turn either independently or as a set around their longitudinal axis. In the system shown in
Figure 2, while the blades rotate, a number of masses 126 coupled 128 to each blade’s longitudinal
axis rotate with the spinning turbine. When the oncoming wind increases, and the speed of rotation of
the turbine blades similarly quickens, the centripetal forces exerted outward by each mass increases
correspondingly, which causes rotation of each blade about its longitudinal axis. This pitches the
blades away from the oncoming wind, and depowers the turbine. When the wind speed lessens, the
blades return to their non-pitched or normal operating position.

[0025] Figure 3 is another illustration of a system 130 for providing pitch control in a wind
turbine in accordance with the prior art. As shown in Figure 3, the blades 132 are similarly coupled to
and rotate about a shaft 134 via a central coupling 136, and independent blade cylinders 138, but are
otherwise able to turn either independently or as a set around their longitudinal axis. In the system
shown in Figure 3, when the oncoming wind increases, and the speed of rotation of the turbine blades
similarly quickens, the moment of force exerted by the mass of each blade’s cylinder increases
correspondingly, which causes rotation of each blade about its longitudinal axis, and pitches the blade
away from the oncoming wind. This again depowers the turbine, until the wind speed lessens, at
which point the blades return to their non-pitched or normal operating position.

[0026] Figure 4 is another illustration of a system 140 for providing pitch control in a wind
turbine in accordance with the prior art. As shown in Figure 4, the blades 142 are similarly coupled to
and rotate about a shaft 144 via a central coupling referred to as a spider 146, and knuckle-type
couplings 148 to each blade. The use of a spider allows the pitch of all of the blades to be controlled
simultaneously by movement of the spider. The blade pitch is controlled initially by a fixed tension
spring. In the system shown in Figure 4, when the oncoming wind increases, and the speed of rotation
of the turbine blades similarly quickens, the centripetal force exerted by each blade overcomes the
spring tension, and the blades are at the same time forced out along their shaft. The knuckle-type
couplings that are attached between the spider and the blades pitch the blades into the oncoming wind,
and depowers the turbine. Again, when the wind speed lessens, the blades return to their non-pitched
or normal operating position.

[0027] As described above, one of the advantages of pitch control is that it can be used to
slow the blade rotation, and reduce the likelihood of damage to the turbine at high speeds. However,
the forms of pitch control described above have no effect whatsoever at low rotation speeds.

Furthermore, as described above, most wind turbines are generally designed so that they yield
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maximum power output at average wind speeds. This generally requires that the starting pitch of the
turbine blades are usually in the optimal run position, or as described above, that the pitch control
mechanism pitches the blades to stall or feather at overspeed, and then back to their optimal run
position.

[0028] Figure 5 is an illustration of a system for providing dynamic pitch control in a wind
turbine, in accordance with an embodiment. As shown in Figure 5, in accordance with an
embodiment, the pitch control comprises a combination spring and mass mechanism 150 coupled to
the turbine drive shaft 154 via a support 152. The pitch control further comprises a beam 156 that is
generally linear, but that includes one or more couplings so that the beam has a first portion and a
second portion, and so that the beam can be deformed in a direction transverse to its length. The beam
is connected to a spider 158, that in turn can be used to control the pitch of the turbine’s blades. In
accordance with an embodiment, the first portion of the beam is held close to the shaft using a start
pitch spring 164, and a limit pitch spring 170. The beam further includes a coupling approximately
central to the beam that includes a center mass 160. The second portion of the beam is connected to
the spider.

[0029] A retaining member 166 together with a stop 172 ensures that in a first position of the
beam, only the start pitch spring has operable tension on the beam, with the stop preventing the
retaining member and its limit pitch spring from having any considerable tension on the beam. The
limit pitch spring is connected to the retaining member using a tension adjustment means 176, such as
a threaded nut or bolt.

[0030] In usage, when the rotational speed 180 of the turbine is zero, or very low, the start
pitch spring deforms the beam, pulling it closer to the shaft. This shortens the effective length of the
beam and pulls the spider closer toward the support (i.e. away from the blades). Since the spider is
coupled to the turbine blades, this movement can be used to control the pitch of the blades, and in
particular to pitch the blades in the optimal position for a low wind speed start. When the rotational
speed of the turbine increases, the center mass exerts a centripetal force on the beam, and the lateral or
outward translation 184 of the mass negates the deformation on the beam. This lengthens the effective
length of the beam, and causes a corresponding lateral translation 186 of the spider away from the
support (i.e. toward the blades). Again, since the spider is coupled to the turbine blades, this can be
used to control the pitch of the blades, and in particular to pitch the blades in this instance to the
optimal position for normal running speed. The limit pitch spring and its tension adjustment can be
adjusted to control the tension and to tune the degree to which the center mass has such an effect the
blades. When the rotational speed of the turbine increases further to its maximum operating range, the
center mass exerts a centripetal force on the beam that exceeds the pre-set tension of the limit pitch
spring. Once again, this shortens the effective length of the beam and pulls the spider closer toward
the support (i.e. away from the blades), which pitches the blades back to either their start position, or
another stalled or feathered position, depowering the turbine. The process repeats with changes in

wind condition, and corresponding changes in blade pitch to compensate.
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[0031] Figure 6 is another illustration of a system for providing dynamic pitch control in a
wind turbine, in accordance with an embodiment. In particular, Figures 6A through 6C illustrate the
operation of the pitch control with varying wind speed 200.

[0032] As shown in Figure 6A, in zero or very low wind speeds 210, when the rotational
speed of the turbine is similarly zero, or very low, the start pitch spring 212 deforms the beam 214,
pulling it closer to the shaft, which simultanecously shortens the effective length of the beam, pulls 216
the spider 218 closer toward the support, and pitches the blades in an optimal position 224 for a low
wind speed start. At zero or low rotation speeds, the stop of the retaining member prevents the limit
pitch spring from having any effect on the beam or pitch.

[0033] As shown in Figure 6B, in moderate wind speeds 230, when the rotational speed 232
of the turbine increases, the center mass 234 exerts a centripetal force 236 on the beam, pushing it
away from the shaft, which simultancously lengthens or straightens the effective length of the beam,
pushes 238 the spider further from the support, and pitches the blades in their optimal run position
244. At moderate wind and rotational speeds, the limit pitch spring constricts the center mass from
moving too far outward, and keeps the turbine blades at an optimal pitch.

[0034] As shown in Figure 6C, in high wind speeds 250, when the rotational speed 252 of the
turbine further increases to the operating limits of the turbine, the center mass 254 continues to exert a
centripetal force 256 on the beam, pushing it even further away from the shaft, which simultanecously
shortens the effective length of the beam, pulls 258 the spider 260 back again closer toward the
support, and pitches the blades to either their start position, or another stalled or feathered position,
depowering the turbine. At high wind speeds as the rotational speed increases, the limit pitch spring is
tensioned to allow the center mass movie further outward, and to reduce the power output of the
turbine, which reduces the likelihood of damage.

[0035] In the description of the above embodiment, the dynamic pitch control is shown as
being positioned generally downwind from the turbine blades, and having tension springs on one side
of the beam. It will be evident that in accordance with other embodiments the dynamic pitch control
can alternatively be positioned upwind from the turbine blades, i.c. in front of the blades. Similarly, it
will be evident that in accordance with other embodiments, compression springs can be used on one or
more sides of the beam., or a combination of tension springs and compression springs can be used. In
accordance with other embodiments, the dynamic pitch control can also be duplicated within a single
control mechanism, for example to provide greater control, and redundancy in case of failure.

[0036] Figure 7 is another illustration of a system for providing dynamic pitch control in a
wind turbine, in accordance with an embodiment. As shown in Figure 7, in accordance with an
embodiment, and by way of example, a dynamic pitch control mechanism 300 can be provided in
which a plurality of individual pitch controllers 302, 304 can be combined to control the movement of,
in this instance, a single spider 306. As the turbine rotates, the centripetal forces 308, 312 exerted by
cach of the masses contribute to the movement 314 of the spider. The spider can in turn be coupled
using independent knuckle-type couplings 316 to the turbine blades, and can be used to control the
pitch of the blades 320 as described above.
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Vertical Axis Wind Turbine with Variable Area

[0037] In accordance with an embodiment, a vertical axis wind turbine comprises a
vertically-oriented central mast, and a plurality of vertically oriented multi-section blades that are
arranged around and coupled to the central mast. Each blade includes an outer section, and an inner
section that can be telescoped with the mast, and relative to the outer section, to change the effective
length and surface area of the blade.

[0038] Figure 8 is an illustration of a vertical axis wind turbine in accordance with the prior
art. As shown in Figure 8, a typical VAWT 470 comprises a central axis 472, coupled to two or more
blades 476. Incident wind causes the blades to turn about the central axis, and the rotation of the
central axis can then be used to power an electric generator.

[0039] Figure 9 is an illustration of a vertical axis wind turbine with variable area in
accordance with an embodiment, showing both a side and a top view. As shown in Figure 9, in the
side view 520, the VAWT comprises a base 526, which in some embodiments can also include
gearing, electrical, and pneumatic components, coupled to a vertically-oriented central mast 528. The
base can also include an alternator for conversion of rotational speed into electricity. A plurality of
vertically oriented multi-section blades are arranged around and coupled to the central mast using
struts or connectors 536. The struts can be designed to minimize drag loss at running speeds. Each
blade includes an outer section 530, and an inner section 534 that can be telescoped relative to the
outer section, to change the effective length and surface area of the blade.

[0040] Although the embodiment shown in Figure 9 includes three blades in a variable H-
rotor configuration, it will be evident that in other embodiments a different number of blades and
configurations can be provided. Additionally, although the embodiment shown in Figure 9 uses blades
having two sections, including an inner section and an outer section, it will be evident that in other
embodiments multiple sections can be telescoped in such a fashion to vary the area of the blade. In yet
other embodiments the sections need not telescope within one another but rather can be mounted so as
to slide relative to each other. In those embodiments that use a telescoping blade, since parts of these
blades have to be larger than the rest, it is not possible to use the same blade chord as the baseline and
oversized rotors for the entire variable area rotor. In accordance with an embodiment, the same blade
extrusion can be used as the baseline for the part of the rotor with the smaller chord, and a larger shell
for the outside part of each blade.

[0041] A pneumatic or other type of mechanical controller can be included within the central
mast to raise and lower the mast, and effect a corresponding change in the overall area of the wind
turbine. In accordance with an embodiment, the swept area ranges from 15 m* (lowered mast) to 25
m” (raised mast). Other dimensions and areas can be used in other embodiments. This allows the area
to be increased for use with lower wind speeds; and reduced for use with higher wind speeds.
Adjusting the area of the wind turbine allows for power generation over a wider range of wind speeds,
and more control over the maximum power output of the turbine, including the ability to depower the

turbine in very high wind speeds, and reduce the likelihood of damage. Figure 9 also shows a top
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view 524 of the VAWT in accordance with an embodiment, including the components as described
above, and illustrating the telescopic nature of the blades in this particular embodiment.

[0042] Figure 10 is another illustration of a vertical axis wind turbine with variable area in
accordance with an embodiment, showing the turbine in reduced area and increased area positions. As
shown in Figure 10, in a first position 540, the central mast 528 is not extended. In this position, the
blades connected 536 are similarly not extended, so that the area of each blade is equal to that of the
outer section 530 (and perhaps a minimal amount of the inner section 534), and the total area of the
turbine blade is comparatively reduced. As further shown in Figure 10, in a second position 544, the
central mast is extended, and in this position, the blades are similarly extended, so that the area of each
blade is equal to that of the outer section 530 plus that of the newly exposed inner section 550. The
total area of the turbine blade is comparatively increased.

[0043] Figure 11 is another illustration of a vertical axis wind turbine with variable area in
accordance with an embodiment, showing an isometric view. Again, as shown in Figure 11, in a first
position 540, the central mast 528 is not extended, the blades connected by 536 are similarly not
extended, so that the area of each blade is equal to that of the outer section 530, and the total area of
the turbine blade is comparatively reduced. In a second position 544, the central mast is extended, the
blades are similarly extended, so that the area of each blade is equal to that of the outer section 530
plus that of the newly exposed inner section 550, and the total areca of the turbine blade is
comparatively increased.

[0044] The foregoing description of the present invention has been provided for the purposes
of illustration and description. It is not intended to be exhaustive or to limit the invention to the
precise forms disclosed. Many modifications and variations will be apparent to the practitioner skilled
in the art. Particularly, it will be evident that different means of implementing or connecting and using
the dynamic pitch control mechanism with the blades can be used. Additionally, although the
embodiments described above generally illustrate the wind turbine oriented so that its mast is vertical,
in accordance with other embodiments the wind turbine can be oriented so that its mast is horizontal,
such as above the peak of a roof, or at the parapet of a flat roof. The embodiments were chosen and
described in order to best explain the principles of the invention and its practical application, thereby
enabling others skilled in the art to understand the invention for various embodiments and with various
modifications that are suited to the particular use contemplated. It is intended that the scope of the

mvention be defined by the following claims and their equivalence.
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Claims:

What is claimed is:

1. A system for providing pitch control in a wind turbine, comprising:

a turbine shaft that is adapted to rotate about its longitudinal axis to generate electrical power;

a plurality of blades coupled to the shaft, and oriented to receive wind power and cause
rotation in the turbine shaft, wherein each of the plurality of blades can be pitched about its
longitudinal axis to expose more or less of the blade to the wind power; and

a pitch control mechanism including a combination of springs and mass, which pitches the
blades at a lower starting wind speed into the wind to start the turbine, and then as the wind speed
increases to a running wind speed uses the centripetal force of the mass, counterbalanced by a limit

spring, to pitch the blades to the run position and increase the power output of the wind turbine.

2. The system of claim 1, wherein the pitch control mechanism, as the wind speed further
increases to an overspeed wind speed, uses the centripetal force to overcome the limit spring, and pitch

the blades away from the wind to govern the power output of the wind turbine.

3. The system of claim 1, wherein the pitch control further comprises a beam that is generally
linear, and that includes one or more couplings so that the beam has a first portion and a second
portion, and so that the beam can be deformed in a direction transverse to its length, and wherein the

beam is connected to a spider that in turn can be used to control the pitch of the turbine’s blades.

4. The system of claim 3, wherein the first portion of the beam is held close to the shaft using a
start pitch spring, and a limit pitch spring, and wherein the beam further includes a coupling
approximately central to the beam that includes a center mass, and wherein the second portion of the

beam is connected to the spider.

5. The system of claim 4, wherein the pitch control further comprises a retaining member
together with a stop that ensures that in a first position of the beam, only the start pitch spring has
operable tension on the beam, with the stop preventing the retaining member and its limit pitch spring

from having any considerable tension on the beam.

6. The system of claim 5, wherein the limit pitch spring is connected to the retaining member

using a tension adjustment means, such as a threaded nut or bolt.

7. The system of claim 4, wherein the pitch control operates so that
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when the rotational speed of the turbine is zero, or very low, the start pitch spring deforms the
beam, pulling it closer to the shaft, which shortens the effective length of the beam and pulls the
spider away from the blades,

when the rotational speed of the turbine increases, the center mass exerts a centripetal force on
the beam, and the lateral or outward translation of the mass negates the deformation on the beam,
which lengthens the effective length of the beam, and causes a corresponding lateral translation of the
spider towards the blades, and

when the rotational speed of the turbine increases further to its maximum operating range, the
center mass exerts a centripetal force on the beam that exceeds the pre-set tension of the limit pitch

spring, which shortens the effective length of the beam and pulls the spider away from the blades.

8. The system of claim 1, wherein the wind turbine generates power in the range of less that 2.5
kilowatts.
9. The system of claim 1, wherein the wind turbine generates power in the range of 2.5 kilowatts

to 100 kilowatts.

10. The system of claim 1, wherein the wind turbine generates power in the range of greater than
100 kilowatts.

11. A system for providing pitch control in a wind turbine, comprising:

a turbine shaft that is adapted to rotate about its longitudinal axis to generate electrical power;

a plurality of blades coupled to the shaft at one end, and oriented to receive wind power and
cause rotation in the turbine shaft, wherein each of the plurality of blades can be pitched about its
longitudinal axis to expose more or less of the blade to the wind power;

a pitch control mechanism including a combination of springs and mass, which pitches the
blades at a lower starting wind speed into the wind to start the turbine, and then as the wind speed
increases to a running wind speed uses the centripetal force of the mass, counterbalanced by a limit
spring, to pitch the blades into the run position and increase the power output of the wind turbine,
wherein the pitch control mechanism, as the wind speed further increases to an overspeed wind speed,
uses the centripetal force to overcome the limit spring, and pitch the blades into the wind to govern the
power output of the wind turbine;

a beam that is generally linear, and that includes one or more couplings so that the beam has a
first portion and a second portion, and so that the beam can be deformed in a direction transverse to its
length, and wherein the beam is connected to a spider that can be used to control the pitch of the
turbine’s blades, wherein the first portion of the beam is held close to the shaft using a start pitch
spring, and a limit pitch spring, and wherein the beam further includes a coupling approximately
central to the beam that includes a center mass, and wherein the second portion of the beam is

connected to the spider; and
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wherein the pitch control operates so that

when the rotational speed of the turbine is zero, or very low, the start pitch spring
deforms the beam, pulling it closer to the shaft, which shortens the effective length of the
beam and pulls the spider away from the blades,

when the rotational speed of the turbine increases, the center mass exerts a centripetal
force on the beam, and the lateral or outward translation of the mass negates the deformation
on the beam, which lengthens the effective length of the beam, and causes a corresponding

lateral translation of the spider towards the blades.

12. A system for governing power in a motor, comprising:

a motor shaft that is adapted to rotate about its longitudinal axis;

a speed control mechanism including a combination of springs and mass, which uses the
centripetal force of the mass, counterbalanced by a limit spring, to govern the power output of the
motor;

a beam that is generally linear, but that includes one or more couplings so that the beam has a
first portion and a second portion, and so that the beam can be deformed in a direction transverse to its
length, and wherein the beam is connected to a spider that in turn can be used to control the rotational
speed of the shaft; and

wherein the speed control mechanism, as rotational speed of the shaft increases to a limit, uses
the centripetal force to overcome the limit spring, deform the beam, and move the spider to govern the

power output of the motor.

13. A vertical axis wind turbine with variable area, comprising:

a base coupled to a vertically-oriented central mast that rotates;

a plurality of vertically oriented multi-section blades that are arranged around and coupled to
the central mast; and

wherein each blade includes one or more sections that can be exposed to change the effective

length or surface area of the blade and increase the effective area of the wind turbine.

14. The vertical axis wind turbine of claim 13, wherein the base includes one or more of gearing,
electrical, and pneumatic components, coupled to the central mast for generating electric power and

one of raising and lowering the central mast.

15. The vertical axis wind turbine of claim 13, wherein each of the blades includes an outer
section, and an inner section that can be telescoped relative to the outer section, to change the effective

length and surface area of the blade.

16. The vertical axis wind turbine of claim 15, wherein for each blade the inner section can be

telescoped within the outer section to reduce the blade area.
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17. The vertical axis wind turbine of claim 15, wherein the central mast can be telescoped in a
vertical direction and which then causes the inner section of each blade to be telescoped relative to its

outer section.

18. The vertical axis wind turbine of claim 13, wherein the turbine uses two blades.
19. The vertical axis wind turbine of claim 13, wherein the turbine uses more than two blades.
20. The vertical axis wind turbine of claim 13, wherein each blade includes a plurality or multiple

sections that can be telescoped to vary the area of the blade.

21. The vertical axis wind turbine of claim 13, wherein the sections of each blade are mounted so

as to slide relative to each other to increase or reduce the blade area.

22. The vertical axis wind turbine of claim 13, wherein the effective area of the turbine blades is

increased for use with lower wind speeds; and reduced for use with higher wind speeds.

23. A vertical axis wind turbine with variable area, comprising:

a base coupled to a vertically-oriented central mast that rotates, and wherein the base includes
one or more of gearing, clectrical, and pneumatic components, coupled to the central mast for
generating electric power and one of raising and lowering the central mast;

a plurality of vertically oriented multi-section blades that are arranged around and coupled to
the central mast, wherein each of the blades includes an outer section, and an inner section that can be
telescoped within the outer section, to change the effective length and surface area of the blade;

wherein the central mast can be telescoped in a vertical direction and which then causes the
inner section of each blade to be telescoped relative to its outer section; and

wherein the effective area of the turbine blades is increased for use with lower wind speeds;

and reduced for use with higher wind speeds.

24, A wind turbine with variable area, comprising:

a base coupled to a central mast that rotates;

a plurality of multi-section blades that are arranged around and coupled to the central mast;
and

wherein each blade includes one or more sections that can be exposed to change the effective
length or surface area of the blade and increase the effective area of the wind turbine, and

wherein the central mast can be oriented one or more of vertically or horizontally.

25. The wind turbine of claim 24, wherein the central mast is oriented vertically.
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26. The wind turbine of claim 24, wherein the central mast is oriented horizontally, for installation

in locations such as above the peak of a roof, or at the parapet of a flat roof.

27. The wind turbine of claim 24, wherein the base includes one or more of gearing, electrical,
and pneumatic components, coupled to the central mast for generating electric power and one of

raising and lowering the central mast.

28. The wind turbine of claim 24, wherein each of the blades includes an outer section, and an
inner section that can be telescoped relative to the outer section, to change the effective length and

surface area of the blade.

29. The wind turbine of claim 28, wherein for each blade the inner section can be telescoped

within the outer section to reduce the blade area.
30. The wind turbine of claim 28, wherein the central mast can be telescoped in a vertical
direction and which then causes the inner section of each blade to be telescoped relative to its outer

section.

31. The wind turbine of claim 24, wherein the sections of each blade are mounted so as to slide

relative to each other to increase or reduce the blade area.

32. The wind turbine of claim 24, wherein the effective area of the turbine blades is increased for

use with lower wind speeds; and reduced for use with higher wind speeds.
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