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WIND TURBINE PARTICULARLY SUITED FOR
HIGH-WIND CONDITIONS

This is a continuation of application Ser. No.
07/931,872, filed Aug. 18, 1992, and now abandoned.

FIELD OF THE INVENTION

The present invention relates to wind turbines used to
convert wind energy into mechanical energy, more
specifically high-wind, vertical-axis turbines. Vertical-
axis turbines are typically of a long axis type, allowing
large columns of air to be harnessed. These devices
differ from horizontal-axis (propeller) type windmills,
which typically rotate about a vertical axis in order that
they may face directly into a wind. The present inven-
tion more specifically relates to high-wind, vertical-axis
turbines designed to be employed as a cost-effective
alternate power source.

BACKGROUND OF THE INVENTION

Wind as a source of energy is a concept that has been
promoted for some time. According to one source,
there is evidence which shows that windmills were in
use in Babylon and in China as early as 2000 B.C. The
U.S. Patent and Trademark Office has granted patents
on windmill devices dating back to the early to mid
1800s.

Despite the continued research and development in
this age old technology, until the present invention no
windmill or wind turbine device has successfully ad-
dressed some of the most important problems which
have seemingly made the harnessing of wind economi-
cally infeasible. While wind is unquestionably a large
potential source of energy—estimated to be about 5 kW
per acre in the United States—its variability in velocity
has made it an unreliable source. Many devices, such as
U.S. Pat. Nos. 4,850,792 to Yeoman, 4,035,658 to Diggs,
and 2,406,268 to Terhune have relied on the ability of
concentrating low to moderate winds for producing
power. Others, like those shown in U.S. Pat. Nos.
4,834,610 to Bond, II1, and 4,075,500 to Oman et al. (a
horizontal-axis turbine), have accomplished the har-
nessing variable wind speeds by using modern variable
speed governors. No device currently known to the
present inventors is capable of adequately harnessing
high-winds for power production. High-winds are char-
acterized, for purposes of discussion, by currents having
average velocities above 45 m.p.h., or by having gusts
greater than 60 m.p.h. Many devices are designed to
fold and/or feather in winds reaching certain levels.
Such devices are illustrated in U.S. Pat. Nos. 4,818,181
to Kodric, 4,632,637 to Traudt, and 3,942,909 to Yengst.
These techniques, while intended to protect the struc-
tural integrity of the windmill, decrease a device’s abil-
ity to produce power. Until the present invention high-
winds have been an untapped source of energy by those
skilled in the relevant art.

Perhaps one of the biggest, reasons for the lack of
high-wind turbines has to do with the structural integ-
rity of typical wind devices. By design many are light-
weight, inadequately supported, and made from insuffi-
cient materials. A number of these devices are com-
prised of a multitude of moving parts, such as rotors,
stators, vanes, shields, and the like. These parts not only
compromise the integrity of the machine, but also re-
quire continuous maintenance, repair and/or replace-
ment. For such a device, which may produce only a few
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kilowatts of power, the costs soon begin to outweigh
the benefits. Another concept widely using is to build
large multi-story wind turbines capable of producing at
or near the megawatt level. Two such devices are
shown in U.S. Pat. Nos. 3,902,072 to Quinn, and
3,994,621 to Bogie. It is believed that these devices
would cost close to $100 million to build and several
hundred thousand to maintain each year. Another ex-
ample is the 1.25-MW generator installed near Rutland,
Vt. This is believed to be the largest windmill ever built
in the United States, having two main blades each 175
feet in diameter. This facility operated intermittently
between 1941 and 1945, during the war years when
most resources were being used for war efforts. In 1945
one of the blades broke due to material fatigue and was
never repaired—presumably due to a lack of cost effi-
ciency. Similar to the smaller units, these large devices
become cost prohibitive on a much larger scale. The
present invention solves this second problem by pres-
enting a low-cost, low-maintenance, cost-efficient wind
turbine. While certain aspects of the design have been
known, until the present invention the proper combina-
tion of elements, new and old, has not been achieved to
provide a commercially viable product.

Variable wind velocity is not, of course, the only
obstacle in harnessing kinetic energy from the wind.
Wind direction has been another area of study and de-
velopment. Wind currents are typically unpredictable,
and due to topography, upper air disturbances, chang-
ing weather patterns, or seasonal variations, they rarely
blow in the same direction for any substantial length of
time. For this reason effective wind machines must be
capable of immediately accommodating winds from a
full 360°. Some devices have attempted to accomplish
this goal with pivoting shields, and stators or wind
directing vanes. U.S. Pat. Nos. 4474529 to Kinsey,
537494 to Stevens et al., the Yengst patent, and many
other devices illustrate such an approach. As mentioned
previously, additional moving parts usually detract
from a machine’s cost effectiveness. While not in the
field of the present invention, horizontal-axis machines
typically pivot the entire rotor assembly so that it may
face upwind. Still other designs leave the rotor assem-
bly open—that is, no wind directing vanes or stators are
utilized--so that winds from any horizontal direction
may impart rotation upon the rotor assembly. This
leaves the rotor completely open to the harshness and
destructive abilities of the wind. Once again the present
invention solves this problem by providing 360 degrees
of wind reception, in all types of wind conditions.

The present invention, in its various embodiments,
recognizes and addresses these and other problems and
overcomes many limitations encountered by those
skilled in the art. Many devices and procedures have
taught the use of folding or feathering in high-wind
conditions, but none have been able to realize the poten-
tial power of high-winds. Until the present invention, it
has not been known to take the approach of utilizing
stationary metal stators as both wind directing means
and for structural support, despite the long felt need for
an effective alternate energy source, and the existence
of the necessary implementing arts. Problems such as
high cost, and high maintenance of most wind energy
facilities exist in the field, but such problems have not
been adequately addressed by those skilled in the art.
While high velocity wind is a well known natural oc-
currence with high kinetic energy, its value in the field
of vertical-axis wind turbines has gone virtually ignored
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because those skilled in the art failed to address the
aspects of structural integrity, durability, and reliability.
The recognition by the present inventors that the prob-
lems encountered in conventional vertical-axis turbines
could be solved by using stationary wind directing
blades in part afforded the commercially-desirable re-
sult. The prior art has taught away from the present
invention by stressing straight pivotable stators. Other
areas of teaching away by the prior art relate to rotor
attachment, and stator curvature. Rather than supply-
ing a system which affords only an incremental increase
in performance over the prior art, the present invention
utilizes techniques which were not previously consid-
ered in order to achieve leaps in performmance compared
to the prior art. Further, the present invention has
achieved the utilization of a previously untapped natu-
ral resource, namely high winds.

SUMMARY OF THE INVENTION

The present invention discloses a wind turbine to
operate in all wind conditions, such as velocities up to
130 mph, and frequently changing wind directions. The
device provides a reliable and effective means for di-
recting air currents into and out of the rotor assembly
which is attached directly to a rotatable vertical shaft.
Rather than supplying a system which affords only an
incremental increase in performance and design over
the prior art, the present invention utilizes combinations
and techniques which were not previously considered
to achieve an increase in performance unparalleled by
the prior art. This invention serves to operate with a
minimum number of movable parts and systems, to
optimize potential power production by allowing en-
ergy from high winds to be harnessed as well as low and
moderate winds, and to optimize air current intake by
providing immediate accommodations to winds from
any given direction.

In general terms, the invention involves various em-
bodiments of a vertical-axis wind turbine. Many of the
elements of this device achieve several different objec-
tives which, when combined, act to achieve the men-
tioned increases in performance. In the preferred em-
bodiment, the invention discloses double-curved, sta-
tionary stators for more effectively directing currents
into the rotor assembly to impart a higher rotational
velocity and greater torque upon the turbine shaft. In
addition, the stationary stators provide a structural in-
tegrity necessary for operation during high-wind condi-
tions. This aspect also prevents the disruption of rota-
tion by shielding the rotors from winds counter-direc-
tional to their rotation which may occur as the wind
shifts. Still other features of the present device include
textured interior surfaces on the rotors which aliows for
the realization of higher drag on the inside of the rotors
for greater rotational velocity.

Importantly, the invention breaks from several time-
honored traditions in harnessing wind energy. While
drawing from some of the important conditions de-
manded of these devices for providing an effective en-
ergy source, the invention expands upon these condi-
tions in an effort to provide an effective device during
high-wind conditions. By recognizing and utilizing the
potential energy of high-winds, and by designing an
apparatus with resistance to the destructiveness of these
winds during standard operation the present invention
achieves its goals.

Accordingly, the present invention provides a high-
wind, vertical-axis turbine. The stated invention acts to
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4

convert wind currents into mechanical energy used to
directly act upon a water pump, or to drive an electrical
generator for use as an alternate power source. The
turbine may be equipped with any number of rotors and
stators which interact with the variable wind currents
during operation. These elements are designed, in one
embodiment, with curves to achieve greater rotational
velocity, increased structural integrity, and to better
direct currents. In addition, ribs can be used on the
interior surface of the rotors for an advantage which is
twofold. First, it will increase the coefficient of drag on
the interior of the rotor, and second it will provide
increased structural rigidity. In addition, a' minimum of
moving parts is used to increase reliability, to decrease
maintenance, and to decrease production costs.

It is broadly an object of the present invention to
provide a design which is capable of operation in a
variety of wind conditions. Such conditions include, but
are not limited to, winds from any direction which
possesses a horizontal component, even where such
wind direction is capable of frequent changes, winds
reaching velocities of 130 m.p.h. or more, and winds
with continuously changing velocities. It is an object
that the present invention be capable of standard opera-
tion during these conditions without any need for em-
ploying folding and feathering techniques, or a speed
control or braking system.

It is another object of the present invention to pro-
vide a design which is capable of immediately accom-
modating winds from any direction having a horizontal
component, as stated earlier. It is an object that this
immediate readiness of the present invention be achiev-~
able with no moving parts.

It is therefore an object of the present invention to
provide a design which utilizes a minimum of moving
parts for improved reliability. It is an object that neces-
sary maintenance and replacement of any parts should
be minimized, and the durability of the entire apparatus
be vastly improved.

Naturally, further objects of the invention are dis-
closed throughout other areas of the specification and
claims.

BRIEF DESCRIPTION OF THE DRAWINGS

The following descriptions and referenced drawings
are for selected preferred embodiments of the present
invention. Naturally, changes may be made to the dis-
closed embodiments while still falling within the scope
and spirit of the present invention and the patent
granted to its inventors,

FIG. 11is a perspective view of an embodiment of the
invention with the top plate cut away to show the ar-
rangement and relationship of the rotor blades and the
stator blades. Some arrows have been used to indicate a
mere fraction of the different current directions which
can be harnessed by the present invention.

FIG. 2 is a top view of the embodiment shown in
FIG. 1.

FIG. 3 is an exploded view of a similar embodiment
having three rotor blades and five stator blades.

FIG. 4 is a top view of the rotor assembly showing
one embodiment of the attachment of each rotor to the
vertical turbine shaft.

FIG. 5is a close-up view of the edge of a single rotor
blade having a textured interior surface for increasing
the drag coefficient and providing greater rigidity.

FIG. 6 is a top view of the stator blades showing the
double-curve of each. The arrows illustrate the approxi-
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mate directional nature of the stator blades on one set of
currents entering and exiting from the turbine.

FIG. 7 is a graph illustrating the operation of typical
prior art devices and the present invention during vari-
ous wind velocities.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

As can be seen from the drawings, the basic concepts
of the present invention may be embodied in many
different ways. FIG. 1 shows one preferred embodi-
ment of wind turbine (10) having top plate (11, shown in
FIG. 3), bottom piate (12), vertical shaft (15), five stator
blades (13), and three rotor blades (14). Each compo-
nent, except for shaft (15), is preferably made from a
high quality alluminum alioy for light weight, and
greater structural integrity. Shaft (15) is preferrably
made of steel. To better explain, and for better compre-
hension, the various aspects of the present invention
will be presented in a detailed discussion on each ele-
ment, followed by a summary discussion on the appara-
tus, as the sum of its parts. While particular embodi-
ments of the invention will be described, it will be obvi-
ous that changes and modifications may be made with-
out departing from the broad aspects of the present
invention.

Referring to FIGS. 2 and 4, rotor blades (14) can be
seen to have curve (22) as a substantial component. In
addition, rotor blades (14) are attached to vertical tur-
bine shaft (15) via plates (25), which are in turn welded
to shaft (15) along their lengths. Each rotor blade (14) is
sandwiched between two pieces of teflon (26) (as shown
in FIG. 4) (or similar friction reduction devices), and
then bolts are run through plates (25), teflon (26), and
rotor blades (14), as shown in FIG. 4. This design pro-
vides greater strength than welding rotors made of an
equivalent weight of steel directly to shaft (15). FIG. 4
also shows that the cross-section of shaft (15) is prefer-
rably hexagonal. Another anticipated attachment tech-
nique (not shown) uses a circular cross-section of shaft
(15). Rotor blades (14) are attached to a hollow tubular
casing in a fashion similar to the earlier method. The
casing is then placed around shaft (15), leaving a slight
gap between the casing and shaft. A number of spacers
are then friction fit between shaft (15) and the casing to
secure the entire rotor assembly. Naturally, a variety of
other attachment techniques will work equally as well
as that shown for the present embodiments.

While three rotor blades (14) are shown in the various
drawings, it is anticipated by the present invention that
as few as two blades, and as many as six blades may be
employed. The spacing of blades (14) will vary accord-
ing to the number used, following closely the simple
formula d =360°/n, where n is the number of rotors and
d is the degrees from one rotor to the next. Vertical
shaft (15), which may be considered an integral compo-
nent of rotor assembly (16), connects turbine (10) to an
electric generator (not shown). In another application
shaft (15) may act directly on a water pump or other
device (also not shown). Through rotation of shaft (15)
power may be generated and used, or stored for later
use. It should be understood that rotors (14) are fixed
and stationary on shaft (15), and therefore shaft (15) is
the only truly moving part of turbine (10).

In order for shaft (15) to turn, however, rotors (14)
must be responsive to currents, which can then be trans-
lated into mechanical rotational energy. This goal has
led to the design of curve (22), which is relatively sim-

—_

5

20

25

30

40

45

50

60

6

ple to understand. If a rotor assembly of two flat blades
spaced 180° apart is placed directly into a2 wind (using
no stator assembly), because of the opposing nature of
the two blades, applied forces on each side will be equal
and liitle or no rotation will occur. Changing these
blades to the design of the preferred embodiment will
achieve an inequality of applied forces, and rotation will
begin. The curvature can vary widely, preferably be-
tween 25° and 185°, with a preferred curvature of 98.7°.
This preferred curvature was derived in laboratory
conditions, through trial-and-error techniques; it may
vary for different situations and conditions. In fact,
while FIG. 2 is illustrative of a circular curvature, used
in the present embodiment, hyperbolic and parabolic
curvatures are certainly anticipated, and clearly fall
within the scope and spirit of the patent granted on the
present invention.

To further assist this translation to rotational energy,
one embodiment of the present invention uses a means
for increasing the; drag coefficient on the inside (or
cupped side) of rotor (14). An example of this means
would be a textured surface, such as, but not limited to,
ribs, bumps, ridges or the like. In addition, the rib and-
/or ridge design is used to reduce the weight of each
stator. This allows the present invention to begin opera-
tion at lower wind speeds FIG. § shows a few antici-
pated embodiments of this texturing and ribbing.

Another key component of turbine (10) is stationary
stators (13), shown more clearly in FIGS. 1, 2, 3 and 6.
Referring to the top view shown in FIG. 2, it can be
seen that each stator (13) is comprised of a double-
curve, first curve (20) and second curve (21). As shown
in the figures, by using a blade for stator (13), both the
inner and outer surfaces of first curve (20) correspond.
This is also true of the inner and outer surfaces of sec-
ond curve (21). Also, as shown best in FIG. 1, each
stator is fixed at multiple points, and therefore is not
adjustable in any direction. Finally, as shown in the
figures, the corresponding curves of the stators show
opposing double curves, where the curve closet to the
rotor assembly is left facing and the curve furthest from
the rotor assembly is right facing. The reasons for the
double-curve, and fixed attachment are many. First, the
two aspects provide significant structural support for
the present invention, allowing for operation at higher
wind speeds. Secondly, and, very importantly, this ad-
ditional structural support is provided without interfer-
ing with current flow and increasing the vorticity.
Some prior art devices enhance structural integrity by
adding supports and wall structures, in addition to their
movable stators. Typically these devices can alter cur-
rent flow, causing rough turbulent action. As those
skilled in the relevant art are well aware, high vorticity
or turbulent flow can be destructive and far less effi-
cient than the more desirable laminar flow. Naturaily,
perfectly laminar flow is never achievable, as some
degree of vorticity and therefore turbulent flow must
exist in any design. By using only fixed stator blades
(13), the present invention minimizes the vorticity of the
currents as they enter and exit turbine (10).

A third reason for fixed, double-curved stators (13) is
that they have been found to produce the greatest rota-
tional velocity in combination with rotor assembly (16).
Straight and single curved rotors did not perform as
well under laboratory conditions. It is anticipated that
further refinements in shape may be generated using
computer aided modeling. In the present embodiment,
however, using more basic modeling techniques, the
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double-curve has been found to work best in most con-
ditions. Further, while both curves (20 and 21) may
vary within the range of 5° to 120°, the present embodi-
ment uses 17.5° and 27° for first curve (20) and second
curve (21), respectively, as shown in FIG. 2. Again
these stator curvatures may vary for different situations
and conditions. In fact, as is the stated case with the
rotor curvature, while FIG. 6 illustrates circular curva-
ture, hyperbolic and parabolic curvatures are certainly
anticipated, and clearly fall within the scope and spirit
of the patent granted on the present invention.

With respect to the number of stators (13), the multi-
ple embodiments of the present invention may differ
widely. In most instances it is desirable to maintain at
least five stators on turbine (10). Referring to FIG. 2, it
can be understood that a relationship exists between the
radius of rotor assembly (16) and the width of the annu-
Ius occupied by stator blades (13). The ratio of this
relationship is preferrably in the range of 2:1 and 1:2.
Since, however, most conditions of use cannot be con-
templated, it is certainly within reason to expect ratios
of much different proportions, such as, but not limited
to 1:3, 2:3, 3:2 and perhaps many others. The present
preferred embodiment of turbine (10) is designed with
five fixed stators (13) occupying an annulus with a
width approximately twice the size of the radius of
rotor assembly (16).

Another important consideration in designing the
present embodiment of turbine (10) is the placement of
each fixed stator (13). In order that they may function
properly, directing wind toward and away from rotor
assembly (16), angle (8) (shown in FIG. 3) must be
carefully considered. For example, if angle (©) is too
great, stators (13) begin to block too much current from
rotors (14). If angle (©) is too small, the shielding effect
is negligible and the destructive nature of gusting and
swirling winds may diminish the rotational energy of
assembly (16). The present embodiment is designed
with angle (©) within the range from 10° to 90°. The
variety of angles may work exceptionally for different
desired goals, and designs.

As mentioned previously, stators (13) add signifi-
cantly to the structural integrity of turbine (10). This
structural enhancement is achieved by mounting the top
of each stator (13) to top plate (11), and the bottom of
each stator (13) to bottom plate (12), as shown in FIG.
3. Naturally, the fact that each stator (13) has a double-
curve adds to the stability of turbine (10). Top plate (11)
and bottom plate (12) serve not only to maintain the
pre-established orientation of each component, but also
serve to maintain the directed currents flowing in a
substantially horizontal fashion. This insures that the
currents will engage rotors (14), rather than escape
upward or downward from turbine (10). An additional
benefit of top plate (11) and bottom plate (12) is that it
also prevents vertical currents from impeding upon
rotor assembly (16). Instead, these vertical currents can
be somewhat deflected into a horizontal orientation,
which may then pass either over, under, or through
turbine (10). The circular shape of plates (11 and 12) is
used so that the most affected area of turbine (10) is
enclosed. Other shapes and sizes may be employed
without departing from the scope and spirit of the pres-
ent invention.

Having now completed a detailed discussion on each
component of turbine (10) it is desirable to discuss the
invention as a sum of its parts. Referring again to FIG.
3, the assembly of the various components can be seen
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and understood. While the attachment of adjacent com-
ponents, such as rotors (14) to shaft (15), are shown in
the various drawings to be fastened by welds, bolts,
screws or the like, many other means may be appropri-
ately implemented to achieve a successful design. Struc-
tural integrity, and durability should be major consider-
ations when determining the desired method of attach-
ment for all components.

Referring to the illustrative FIG. 6, the omnidirec-
tional aspect of turbine (10) can be more clearly under-
stood. Dividing turbine (10) into quarters (24) (shown in
FIG. 2) would necessarily reveal that each quarter
possesses at least one stator (13). This aspect combined
with the angled attachment of each stator (13) permits
turbine (10) to handle currents having a horizontal com-
ponent within a full 360° range. This capability is imme-
diate, without the necessity of manual, natural, mechan-
ical, or electrical manipulation of the stator angle like
most prior art devices. FIG. 6 shows but one incoming
wind direction and its simplified flow path, including
vorticity. Using this particular illustration there are
approximately 8640 wind path variations possible, using
one degree of difference for each variation. In reality
there are an infinite number of variations.

In manufacture, turbine (10) may be designed and
constructed with tight tolerances in spacing (18) be-
tween rotors (14) and stators (13), and also between
rotors (14) and top and bottom plates (11 and 12). The
minimum spacing is conducive to more effective use of
currents, allowing less escape than if larger spacing
were used. The current prototype model of turbine (10)
is approximately six feet tall, and eight feet in diameter.
It has been tested in operation up to 130 mph.

Referring to FIG. 7, the overall advantage of the
present invention is best illustrated. While prior art
devices are capable of withstanding high-wind condi-
tions, they have not focussed on the ability to operate
during such conditions. Conversely, the present inven-
tion, as is clearly dipicted in FIG. 7, is able to thrive,
and not just survive. Without question, this ability to
operate during high-winds is one reason the present
invention is able to present a commercially viable alter-
native power source.

The foregoing discussion and the claims which fol-
low describe the preferred embodiments of the present
invention. Particularly with respect to the claims, it
should be understood that changes may be made with-
out departing from its essence. In this regard, it is in-
tended that such changes would still fall within the
scope of the present invention. It simply is not practical
to describe and claim all possible revisions to the pres-
ent invention which may be accomplished. To the ex-
tent such revisions utilize the essence of the present
invention, each would naturally fall within the breadth
of protection encompassed by this patent. This is partic-
ularly true for the present invention since its basic con-
cepts and understandings are fundamental in nature and
can be broadly applied.

We claim:

1. A wind turbine comprising:

a. a rotating vertical shaft;

b. a plurality of curved, single-walled, vertical rotor

blades attached directly to said shaft;

c. top and bottom plates mounted above and below

said rotor blades; and

d. a plurality of passive stationary blades with corre-

sponding and opposing double curves arranged
circumferentially about said rotor blades.
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2. A wind turbine as described in claim 1 wherein said
stationary blades comprise a curved vertical surface.

3. A wind turbine as described in claim 1 wherein said
stationary blades comprise 2 means for improving the
ability of air currents to escape from said rotor blades.

4. A wind turbine as described in claim 1 wherein said
vertical rotor blades comprise a means for increasing
the drag coefficient on the inside of said rotor blades.

5. A wind turbine as described in claim 4 wherein said
means for increasing the drag coefficient on the inside
of said rotor blades comprises a textured inside surface.

6. A wind turbine as described in claim 5 wherein said
textured inside surface comprises ribs.

7. A wind turbine as described in claim 1 wherein said
top and bottom plates comprise support provided solely
by said stationary blades.

8. A wind turbine as described in claim 1 or 2 wherein
adjacent stationary blades define a wind pathway, and
wherein each quarter of said turbine comprises at least
one wind pathway.

9. A wind turbine comprising:

a. an upper plate and a lower plate, wherein said
plates lay within distinct horizontal planes, and
wherein said planes are substantially parallel;

b. a vertical shaft passing through said upper and
lower plates in proximity to their respective cen-
ters;

c. a plurality of curved vertical rotor blades, wherein
said rotor blades are responsive to air currents; and

d. a passive means for a directing air currents toward
said rotor blades, wherein said passive means for
directing is correspondingly and opposingly dou-
ble curved and permanently fixed circumferen-
tially about said rotor blades.

10. A wind turbine as described in claim 9 wherein
said vertical rotor blades comprise a means for increas-
ing the drag coefficient on the inside of said curved
vertical surface of said rotor blades.

11. A wind turbine as described in claim 10 wherein
said means for increasing the drag coefficient on the
inside of said rotor blades comprises a textured inside
surface.

12. A wind turbine as described in claim 11 wherein
said textured inside surface comprises ribs.

13. A wind turbine as described in claim 10 wherein
said passive means for directing comprises a plurality of
passive stator blades.

14. A wind turbine as described in claim 13 wherein
said passive stator blades comprise a means for improv-
ing the ability of air currents to escape from said rotor
blades.

15. A wind turbine as described in claim 14 wherein
said means for improving the ability of air currents to
escape comprises a correspondingly curved surface on
said passive stator blades.

16. A wind turbine as described in claim 13 wherein
said passive stator blades comprise a means for optimiz-
ing the rotational velocity imparted upon said shaft by
said rotor blades.

17. A wind turbine as described in claim 16 wherein
said means for optimizing comprises a correspondingly
curved surface on said passive stator blades.

18. A wind turbine as described in claim 9 wherein
said passive means for directing air currents is omnidi-
rectional.

19. A wind turbine as described in claim 1 or 9
wherein said curve of said rotor blades is in the range of
25° to 185°,

b
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20. A wind turbine as described in claim 19 wherein
said curve of said motor blade is preferably 98.7°,

21. A wind turbine comprising:

a. a central vertical shaft;

b. means for imparting rotation upon said shaft,
wherein said means for imparting is responsive to
air currents;

c. means for permitting passage of air currents into
and out of said wind turbine; and

d. a passive means for directing air currents to said
means for imparting rotation, wherein said passive
means for directing is correspondingly and oppos-
ingly double curved.

22. A wind turbine as described in claim 21 and fur-
ther comprising a passive means for directing air cur-
rents from said means for imparting rotation.

23. A wind turbine as described in claim 21 and fur-
ther comprising means for maintaining currents in a
substantially horizontal direction perpendicular to said
shaft.

24. A wind turbine as described in claim 23 wherein
said means for maintaining comprises an upper plate and
a lower plate positioned about said means for imparting
rotation, and wherein said upper and lower plates com-
prise support provided solely by said passive means for
directing.

25. A wind turbine as described in claim 21 wherein
said means for imparting rotation is responsive at all
times to all air currents having a component substan-
tially perpendicular to said shaft.

26. A wind turbine as described in claim 21 wherein
said means for permitting passage encloses a full 360°
about said means for imparting rotation.

27. A wind turbine as described in claim 26 wherein
said means for permitting passage comprises four equal
quarters, and wherein said passive means for directing is
present at all times in each quarter.

28. A wind turbine as described in claim 21 wherein
said vertical rotor blades comprise a means for increas-
ing the drag coefficient on the inside of said curved
vertical surface of said rotor blades.

29. A wind turbine as described in claim 28 wherein
said means for increasing the drag coefficient on the
inside of said rotor blades comprises a textured inside
surface.

30. A wind turbine as described in claim 29 wherein
said textured inside surface comprises ribs.

31. A wind turbine as described in claim 21 wherein
said passive means for directing comprises a plurality of
fixed stators.

32. A wind turbine as described in claim 21 wherein
one curve of said stator is preferably 17.5°, and wherein
another curve of said stator is preferably 27°,

33. A wind turbine comprising:

a. a central vertical shaft;

b. means for operating said turbine in high wind con-

ditions comprising:

(1) a rotor assembly attached directly to said shaft,
and wherein said assembly responds to wind
currents by imparting rotation upon said shaft;

(2) a plurality of fixed correspondingly and oppos-
ingly double curved stators;

(3) top and bottom plates enclosing said rotor as-
sembly; and

c. passive means for permitting passage of high wind
currents into and out of said turbine.

34. A wind turbine as described in claim 33 wherein

said means for permitting passage comprises a space



lar to said shaft.
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defined by adjacent fixed stators, and wherein each
quarter of said turbine comprises at least one means for
permitting passage of high wind currents.

35. A wind turbine as described in claim 33 wherein
said top and bottom plates comprise support provided 5
solely by said fixed stators.

36. A wind turbine as described in claim 33 wherein
said rotor assembly is responsive at all times to all air
currents having a component substantially perpendicu-

37. A wind turbine as described in claim 33 wherein
said rotor assembly is capable of operation in wind
currents having velocities of as much as 130 miles per

hour.

38. A wind turbine comprising: 15

a. a central vertical shaft;

b. a plurality of vertical rotor blades attached directly
to said vertical shaft, wherein said rotor blades are
curved, and wherein said blades are responsive to
air currents and capable of imparting rotation upon 20
said shaft during periods of sufficient air flow;

c. a plurality of passive vertical stator blades circum-
ferentially arranged about a circle inscribed by the
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outer edges of said rotor blades, wherein said stator
blades are double curved, wherein said stator
blades have curved inner and outer surfaces which
correspond, and wherein said stator blades direct
air currents toward said rotor blades and simulta-
neously away from said rotor blades; and

d. an upper horizontal surface mounted above said
rotor and stator blades;

e. a lower horizontal surface mounted below said
rotor and stator blades, wherein said upper and said
lower surfaces are secured only to said vertical
stator blades.

39. A wind turbine as described in claim 1, 9, 21, 33,
or 38 wherein said vertical shaft is the only moving part
of said turbine.

40. A wind turbine as described in claim 1, 9, 21, 33,
or 38 wherein said wind turbine is immediately capable
of accommodating wind currents from any direction
having a horizontal component.

41. A wind turbine as described in claim 40 wherein
said wind turbine is immediately capable of responding

to a change in wind direction.
* * * * Xk



