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Attorney Docket No. 83411
WIND DAM ELECTRIC GENERATOR AND METHOD

STATEMENTAOF GOVERNMENT INTEREST -
‘The'ipvention_described’herein may be manUfactﬁfed and used
by or for theJGOVernmeht of the United States of America for
governmental purposes without the payment of any royalties

thereon or therefore.

BACKGROUNb OF THE INVENTION
(1) Field of the Invention

The présent invention relates to generation of electrical
power utilizing wind and, more particularly, to systems and
methpds'for an increased efficiency wind power generator.

(2) Descriptidn of théAPrior Art -

At a time of both evgr-inéreasing energy néedsvand non-
renewable petroleum products to meet those needé, now is the time
to éonsider the developmentAand implementation'of alternate
enérgy sources;"Wind géneration of electricity is not a new
idea; some believe the first wind generator was created by Poul
la Cour in 1891 to generaﬁe hydrogen for the gaslights_in his
school. Since that time) a tremendous amount of eﬁgineering and

development has gone into wind generators.
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Béntz' law (formulated by the German Physicist Albert Bentz

in 1919) states that you can only convert less than 16/27 (59%)

_of the kinetic energy of the wind to mechanical energy using a

wind turbine. From research done in Denmark, a typical wind
turbine generator runs at about 20% efficiency. This is

primarily due to'the effects of changing wind speed. For a

- particular wind turbine generator, calculations are made, -based

on the average wind speed for that area, to determine the optimum
turbine and generator size.-_Thé maximum efficiency (typically
about 40% to SQ%) is reached at a particular wind speed. As the
wind speed increases, the efficiency decreases.

Previous efforts to solve problems related to the above are

described by the following patents:

U.S. Patent No. 4,017,205, issued April 12, 1977, to V. W.
Bolie, disclosos a vertical axis windmill having a horizontal
base,épreferably circular in configuration, sitting on thé
earth'é surface, a domevhaving a horizontal bottom spaced above

the base supported on a plurality of columns to provide an

annular space below the dome bottom, a conical baffle positioned

on the base below the dome, the conical axis being coincidental
with thehveitical-axis Of.the dome, the dome-having-a circular
roof orifice‘therein coaxial with the axis of the oonical baffle,
a vertical shaftAsuppoited coaxially by the conical baffle and an
impeller affixed to the shafﬁ and positioned in the dome ciroular

orifice. Wind blowing relative to the windmill causes a lifting
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force by the aerodynamic effect of the doﬁe, the wind passing-.
upWardly through the annular’opening and upwardly through“the
dome orifice, imparting rotational energy to the.impeller, Power
using apparatus such as generators or the 1ike may be attached to
the rotating'vertical shaft. An alternate embodiment indlﬁdes.the
utilization of a plurallty of vertical vanes between the base and
the dome, exterlor of the conlcal baffle to more effectlvely
direct the flow of air upwardly through the dome orlflce.

U.S. Patent No. 4,585,950, issued April 29, 1986, to A. M.
Lund, discloses multlple induction type generators dr1v1ngly
connected to an impeller. As w1nd veloc1ty increases, the
generators are successively actlvated until all of the generators
are operatlng at a maximum wind ve1001ty. As the wind velocity
decreases, the generators are successively de-activated until all
of the generators are inoperative below a minimum windtvelocity.
Wind'energy is more efficiently conVerted into electric power
wnere impeller RPM must be.maintained substantially constant
under varying Wind conditions to achieve the desired constant
phaserofgthe AC output.

- U.S. Patent No. 5,657,696, issued October 15, 1991, to R. N.
Thoﬁas,-discloses a vertical'windmill employing aerodynamic lift

includes stators that form an omnidirectional diffuser and can

rotate out of the wind to reduce the destructive tendencies in

high winds. A braking mechanism included in the windmill uses

rotation of the airfoils to reduce the 1lift caused by the wind
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and disengagement of the airfoils to reduce nearly all 1ift on

‘the airfoils. Centrifugal force is used to activate the brake in

high winds,Aboth to slow thé‘rotor speed and,.in extfeme winds,
to stop the rotor. A motor‘is provided to drive the windmill to
simplify controis and increase energy‘production.

} U;S; Patent No. 5,51é,362, issued May 21, 19?6;_to A; E.
Kivilammi, discloses a method and wind power statiﬁn'for the
utilization wind'energy and transformation of wind enérgy*into
electrical energy. The wind powér station comprises several
rotors rotating by wind energy and connected to electricity
producing generators. From these rotors the wind étréam is
directed also to a separate, main rotor to thereby maximize the
output from a given stream. |

U.S. Patent No. 6,242,818, issued June 5, 2001, to R. H.
Smedley,’disclbses a vertical axis wind turbine having.é
plurality of blades aroundAits periphery and a pivqtable door
associated with each bladé. Each door has a pivot axis ﬁhét.is
inclined outwardly toward the bottom of the turbine so thét
gravitationa1 fordés will pull the doors toward an open éoéition.
The doors are designed to méve toward a'closed pdsition to at
least. i::artialiy block wiﬁd forces from the blades when t'hé rotor
rotates at poteﬁtially damaging speeds. The turbine has mating
coils on.thé rotor and thé support column to generaﬁe electrical

energy when the rotor rotates.
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' U;S. Patent No. 6,249,059, issued June 19, 2001, to N.
HOéoda, discloses a wind pbwér device comprising a'Wind guide and
a twisted member invthe.wind_guide. The wind guide.is rdtétabie
around a vertical shaft so‘that a front opening of the wiﬁd guide
may always face the wind. The wind which comes into the wind
guide is guided around the twisted member andlreaéhes to a blade
wheel, which actuates a’genefator via gears td create electric
power. |

~U.s. Patent Nb. 6,448,669, issued'September 10, 2002, to D.
M. Elder, discloses a turbine used to convert wind-or fluid |
energy, and in some embodiments the kinetic energy of water, into
mechanical ehergy, more specifically, a long axis type of
vertical—axis'turbine allowing large colﬁmns of air or water to
be ﬂarnessed. These devices differ from horizontal;aﬁié
(propelier) type windmills of watermillé which>typica11y ;Qtate
aboﬁt a verticél axis in oxrder thét they may face directly into a
wind. The present invention is designed to be employed as.a cost
efféctive alternate power source in any wind or water dufrent :
condition from a breeze to a gale wind, to a slow to moderate to
fast water currents. Tovincrease the structural integrity; the
torque generatiﬁg elements, namely, the rotor blades, are not
directly attachéd to the shaft but rather, they'attach-to the'>
round top and bottom rotor Cage plates through which torque
forces generated'can be'trénsferred to the shaft. The unique

design of an open cover on the top of the wind or water turbine
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allows wind or water from thé direction.ébgve thé turbinelto be
harnessed. The.top shield structure has created a calm wind or
water area between the shield and the top of the rotor caée that
helps feduce‘turbidity and greatly facilitates wind or water
exhaust from the system. ‘.. |

U;S. Patent Aﬁplicétion_Publication No. 2002/6070558: i
published June i3, 2002, ﬁo K. Johann, discloses a windmiil‘for'
convertiﬁg wind energy inﬁo electrical power and supplying it to
a power grid, comprising a blade assémblf, a genefator housing,
and a main shaft operativeiy coupled between the blade assembly
and generator housing. The generator housing contains a first
generator having'a first generator outﬁut and a secdnd_generator
havihg a second generator output. A hydraulic struf suppofts tﬁe

generator housing and allows angular adjustment thereof. A

: hydraulic'pump selectively pressurizes the hydraulic strut to

effect adjustment theteof; A braking system is selectively
actﬁable to slow rotation of the main shaft. A leweight assembly
and a fdur pdsition speed seﬁsing switch together détect
rofational speéd of'theAmain shaff,‘selectively connect the
generators with the main shaft, and selectively activate ﬁhe
brakiné system and hydraulic pump as appropriaté according to the
speed detected by the speedISénsingiswitch, |

The above patent applications do not describe a means for

utilizing multiple generators and/or a variable wind dam for

COntrolling windmill vertical rotor shaft rotational. speed to

7
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thereby provide a substantially censtant frequency output along
with an increased efficiehcy wind power electrical generator.
The solutions to the above-described problems(have,been long
sought without suCcess, Cohséduently, those skilled in the art
will appreciate the present invention that addresses the eboveA

and other problems.

SUMMARY OF THE INVENTION |

An‘object»of the present invention is to provide an improved

windmill electrical power generator. |
B Another object of the present invention is to provide a
plurality of generators interconnected with the wiﬁdmill in a
manner wherebfvthe generating capacity thereof is controlled in a
manner to provide a substantially constant windmill shaft
rotational speed.
| Another-object of the;present invention is to pfofide

moveable air foile operable for controlling the wihd flow to
wihdmill bladee in the power producing part of their rotation..

These and other objects, features, and advantages of the
preeene invention will become apparent from the drawings, the
descriptions given herein,’end'the appended claims. However, it
will be understoed that‘above listed objects and advanteges of
the invention are intended only as an aid in understanding

aspects of the invention, are not intended to limit the invention
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in any way, and do not form a comprehensive list of .objects,

.features, and advantages.

_Acéordingly,'the presént invention provides a wind generator
fér generating-électricity in'response to wind flow éomﬁrising_
one or more elements suchAas, for instance, a vertiqal or.
hqrizontal axis windmill comprising a shaft and a plurality of.
blades securéd thereto,'at'ieast two moveable.air’foils which
form an adjustabie size bpéning for directing a seiectablé'ambunt
of the wind flow into the plurality of blades, a base supporting
the at least two air foilé, the base béing rotatably‘mounted for
orienting the at least tWovair foils into the wind-flow, a ring
gear mechaniCélly affixed to the shaft, and/or.a plurality of

generators arranged for mechanical interconnection with the ring

‘'gear. The entire unit just described can also be set up

horizontally to minimize the overall height of thé’unit.

The plurality of generators may coﬁprise moveable mechanical
elements operable for mechanically engaging and for disengaging
the plurality of generators with the ring gear. - The wind
generatoi may further comprise a'control operable'for ﬁaintaining
a'substantially constant rététing frequency of the shaft even as
a speed of the'wind flow changes. This is accomplished'bf
selectivgly varying a generating power capability of Ehe |
plurality of generators connected to the shaft ﬁhrqugh'the ring
geaf. The controi is preféfably also operable for contfolling

wind flow to the plurality of blades through the adjustabie size

9
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opeﬁing in coordination with generétor power'capability:for
maintaining the substantially constant fotating frequency of the
shaft even as é_speéd of the wind flow changes.

In one embodiment, the-plurality of generators may remain
mechanically éonnected to the ring gear and the control.is
operable for controlling a.étator current to thereby.control’the
generating power capability. In another embodiment, the Qind ‘
generator may further comprise moveable mechanical coupliﬁg
elements such thét the coﬁtrol is operable for mechanically
coupling and uncoupling-each.of.the plurality of generators from
the ring gear‘to thereby control the generating power capability.

The wind foils are positioned and shaped to direct the wind
flow substantiéliy only to blades which are in a poftiqn of é
rotation to be moving in the same direction of théiwind flow aﬁd

to block wind flow to blades which are in a portion of the.

. rotation to be moving in the opposite direction of the wind flow.

A method for operating the windmill.for generating
eleétricity coﬁprises one or more steps such as, for e£ample,
cénnecting the plﬁrality of éenerators éuch that a generating
capacity thereéf can be varied to thereby vary resistance to
rotation of the axis, mounting the one or more moveable wind
foils for controliing an amount of wind flow directed at wind
blades in a power’producing.portion of a rotation arbund the
axis, moﬁitoring é rotational speed of the axis, and/or  |

controlling the generating capacity and a position of the

10
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moveable wind foils responsively to the rotational speed of the

axis to maintain a substantially constant rotational speed.

The method may further comprise mounting a flywheel to the
axié t§ stabilize the rotationallspeed and/or may further
comprise‘providing a ring geér on the flywheel for
interconnection with the plurality of generators. The éeﬁérating
capacity»may be varied by_engaging or disengaging a'respeétive
rotor for each of the plurality of generators with_respect to the
ring gear. The method»may further comprise varying the one or
more moveable wind foils each time a respective of the plurality
of generators is engaged or disengaged with respect to the fing
gear. | - | |

In one embodiment, the method may further comﬁfise pfoViding
at least two Qind foilé which are relatively mbveable with
respect to each'whefeby a vafiable opening is formed therebetwéen
for controlling the aﬁount of wind flow airected at wind blades
in the power producing portion of their rotatioﬁ aroﬁndAthe axis.

The generating capacity may also be varied by controlling é

stator current for éach of the plurality of generators.

BRIEF DESCRIPTION OF THE DRAWINGS

A more compléte understanding of the invention and many of

. the attendant édvantages thereto will be readily appreciated as

the same becomes better understood by reference to the following

detailed description when considered in conjunction with the

11
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accompanying drawings, wherein 1ike»reference nﬁmerals refer to
like parts and wherein:

Z'FIG. 1A is a diagrammatic view.showing a wind‘dém.ccmprising
a windmill wherein the wind funnel struéture_is substantially
open to wind fiow in accord with the present invention;

FIG. 1B is a diagrammatic view showing the wind dam éf FIG.
1A with a windmill wherein»thebwind funnel struéture‘is in the -
process of closing to resttidt wind flow in accord with the
present invention;

FIG. 1C is a diagrammatic view showing the wind dam of FIG.
1B with a windmill whereiﬁ the wind funnel structuré_continues.to
close to restrict wind flow in accord with the present invention;
and | |

FIG..lD is a diagrammatic view showing the wind dam of FIG.
1C with a windmill wherein-the wind funnél structure is
sﬁbstan;ially closed to festrict wind flow in'aécéfd-with the
present invention.

FIG. 2 is a pefspective'view showing a vertically oriented
wind dam with a windmill and a variable opening wind funnel

structure in accord with the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENT
Referring now to the drawings, there is shown wind dam
generator 10 which uses wind as its source of power to generate

electricity for public use. As shown in FIG. 2, wind dam

12
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generatcr 10 has an elongated cylindrical shape. Blades 12 may
be made of fiberglass-reinforced plastics or.any cther suitable
material and mounted in the center on an axle 14. On either side
of the blades 12, on the frcnt'end of wind dam generator io,
which is oriented toward the incoming wind 15, are two wind
funnel air foils 16 and 18,»forming the wind dam.  In cnev.
embodiment, both wind funnel'air foils 16 and 18 are relatively
moveable in orientation withvrespect to each other and exie 14.
However, either air foil.funnel structure 16 or 18 could be
fixed with the other air foil funnel structure being-relatively
moveable, if desired. Thus;'funnel structuree 16 and 18 are
relafiveiy mo&eable withvrespect to each other so they can be
opened or closed to moderate the amount of wind passing througn
thevgenefator (see FIG. lA, FIG. 1B, FIG. 1C, and FiG..lD).

As noted, air foils'16'and 18 formna funnel tnat guices the
windlto windmill'bladee 12. Preferably, air foil 18 may have an
internal wind blocking circumference 19 that covers some blades
12 to pfevent counter forces acting on.the_blades which would go
against the direction of rctation as indicated by'ermow 17.

Thus, the arc of internel wind blocking.circumference 19 may
comprise about eixty to one hund:ed degrees of the rotaticnal
circle. Flow of the wind .against those blades covered by
intefnal wind blocking circnmference 19 would have counter forces
pfoduced on axel 14 if.thelwind were to encounter them. On the

other hand, the remaining blades which are not covered by

13
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internal wind blocking circumference 19 are in the power

producing part‘of their rotation. By directing air flow onto

these blades, the power produced in axel 14 is maximized.

Air foil 18 at least would include guide surface 21 which
extehds radially outwardly from the outermost reach of.blades 12
to scoop out additional wind.and direct that wind to the power
producing blades. Conceivably guide surface 21 may also be
sufficient to block the air flow significantly without the use of
blocking surface 19, if desired. |

Air foil 16 ‘may preferably be used as the other side of the
funnel to scoop in air from a large radius and direct the air to
the power produc1ng blade as 1nd1cated in FIG. 1A. As necessary,
the opening through Wthh the air flows between air f01ls 16 and
18 can be greatly restrlcted as 1nd1cated in FIG. 1B, FIG. 1C
and FIG. 1D. As 1nd1cated, the two air foils 16 and 18 produce a
variable opening funnel which can selectively either introduce
air_from'a regioh of air with a diameter greater than the radius
of blades 12 which is preferably applied only to the-power
produc1ng blades, or can be narrowed to any extent including air
from a region of air much smaller than the diameter of the radius
of blades 12 for'introduction preferably to the power producing
blaoes. Control 25 may be utilized to monitor axel rotationalA
speed for openingiand closing air foils 16 and 18 as desired,

At the baee of blades 12 is, in one embodiment, large gear

flywheel 20. Flywheel 20 serves two purposes; one is to limit

14
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the change in spéed‘dué to wind gusts, and the‘other is to
provide a support for ring gear 28 which interconnects with
multiple generators, and if desired, allows multiple generators{-
sucﬁ as generators 22 and 24, to be mechaﬁicallyA'
connected/disconnécted'to.théreby come on and off line as the
wind speed changes.: In a'preferred embodiment, wind dam
generator 10 would typically comprise four to eight .generators.
Moqﬁtingvthe generators on the ground allows use of mﬁdh larger
generators than those that are moﬁnted on the shaft as is used in
the prior art. |

If engageable/disengageable mechaniqal interconnectiéns are
utilized as in one embodiment of the invention, then-generator.
shaft 26 couid be connected'by‘a universal joint to thereby ,
permit raising and 1owefing shaft 26 for interconnection with
gear 28 of flywheel 20. As one possible alternative, generator
22 could.be slidably mounﬁed to thereby move gear 36 into
engagement with ring geaf 28. Synchromesh gear arfangemeﬁts, as
could be'prbvided in vérious ways, would permit smooth engagement

and disengagement. As another possibility, the generators may be

'qonnected through a clutch. In yet another embodiment, all

genefators could remain conneéted mechanically thrduéh fly wheél»
20 or by other meéhaniCal coﬁnections aﬁd the engagemenﬁ/_ |
disengagement df'the genérator could be effected electricglly by
controlling the sta;or current of eéch_generator to .thereby

control the physical resistance encountered by each geﬁerator

15
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shaft 26, as discussed in mofe detail hereinafter. However thé
generators are interconnected and operated, the genéra;ors are
preferably utilized as a‘means for maintaining a cdnstant‘shaff
speed. Constant shaft speed results in a constant frequency
output of the power, which is desirable especially if power is’
applied to a power grid.

" Wind dam generator 10 is preferably mounted on éoﬁtrolled'
roﬁating platform‘32 that woﬁld keep the wind dam generator 10
pointing into the wind (see FIG. 2), preferably by automatic
control with control 23. Base 34 supports the entire strﬁcture.

"~ One embpdiment.of a method of operation for wind’dam,
genérator 10 is as follows;AWheﬁ the wind reaches a minimum speed
to pfovide the désired ffequency of operation with airfdiis 16
and 18 open, (typically 6 to 10 m.p.h.) the first asynchronous
generatof, éuéh as generéﬁor 24, would be connécted'to gear 28 on
flyWheel 20.. This wéuld start producing the minimum rated amount -
of'electricity-fbr theAgenérator at the desired frequency of
operétion, efg.,,50 Hz or 60 Hz. As the wind increases in speed,
airfoils’16 and 18 on either side of the blades would.start tb
close, to keep the Qenerétor_turning at a donstanﬁ'speed (to
produce alternating current (AC) electricity at the constant
desired frequency).‘ When the wind reaches a particular higher
speed, airfoils 16 and 18 on either side>wou1d open, allowing
moré wind to enter‘the blades and, at the same time, aﬁother

generator, such as generator 22, would be mechanically connected
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to thevgéar at the base of the unit. This process wquld continue

as the wind speed increases. As indicated above, preferably

‘from about foﬁr to eight'generators would be available. . The -

airfoils would continue to close together until another threshold
was reached, then they would open and another generator would be
addéd. This process wou1dbuse wind energy much mbfefeffiéientiyb
than thé current large wind blade style; It would be ablg»to
produce electricity:at a lower wind speed, and continue to
efficiently extract energy from much higher wind speeds. The
frequency of electricity produced would be kept at.a'mdre-
consistent valﬁe While,the.amperage increased or dec?eased alongA
with ﬁhe wind. The order of implementation for the genéréﬁors
would preferably be in a qircular gueue. The first‘woﬁld‘be
added, then the second, ;hen the third, as the Windvincreéses._
Wheh the wind‘starts to dectease, the first génerator would bé
remoﬁed.‘ If the}wind inéréased, the fourth generator would be
implemented. This would continue in a circulér fashion until it
came back around to the first generator. This procéss“would
ensure that all generatofs would statistically get‘the saﬁe
amount of useﬂand that‘a'generator could be taken off line for
maintenance without‘affecting power generation. It also
optimizes the efficiency of the unit. Céoling would be done at
the same rate as the addition and déletion ofvgeneraﬁors to
implement only -the cooling.tﬁat is required. The optimqm_number

of generators for the system would be determined through wind
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characteristics of the 1§cation of the wind dam'geﬁerator 10 and
through experimehtatioﬁ.

Control 23 may be utilized with suitable programming-for
monitoring wind speed, and the number of generators] and the
opening of air foils 16 énd-;B, and for orienting.fhe air foils
towards into the'wind direction by rotating base 34. Thus,
control 23 could belprogrammedvto monitpr axel rotational speed
and adjust the other factors.accordingly in a feedback circuit.

As the wind speedvincreased, so would the number of

generators. Instead of wasting the extra energy of the higher

- wind speeds, it would be collected by another generator. The

wihd dam generator 10 would not be limited by the pQwer_rating of
a singie generato£.< It would be able to maintain a 30% to 40%
efficiency over a broader fénge of windispeedé.

'In another embodiméﬁt, all generators would rémain'cénneéted
with respect to.flywheel gear 28 or other gearing. Initially,
the stator éurrent in eacﬂ generator would be zero ér neaf zero
and the genefators effectivély’disconnected because with zero
current, and éssuming no magnetic residual, thére is no -
resistance except frictibﬁ fésistance. The additional rotating
shafts would also provide a flywheel effect as discﬁssed above
for reducing minor ?ariations in shaft speed. - With-the WindA
foils open, oﬁqe the shaft came up to the desired frequency,of
rotation, then stator current would be applied to one or more

generators thereby controlling the torqué or force required to
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rotaﬁe the generator shaft;'and the force acting against rotation
of axel 14. In this case, control 23 may comprise a feedback'.
system which would then céntrol‘the stator current based_on the
rotational speed of axe1.14; As axel speed starts.to drop; the
stator currenﬁfwéuld bé feduced to permit easier rotation of axel
14 thereby maintaining the rdtétional frequency. As axel speed
starts to rise, an increase in stator current would increase the
rotational resistance to maintain the shaft rotatidnél speed.
The current output would vary accordingly. If the wind becomes
too high after all geherators are operating at maximum, then air
foils 16 and 18 would begin cldsing to reduce the wind to
maiﬂtain the frequency. »Items 36 through 38 may symbolically
represenﬁ sensors such as wind directionvsensors, air épeed
sensors, air foil posiﬁion sensoré, rotatable base 32 pésifion‘
sensor, axel rotation'speed sensor, generator éenso;s, Qtﬁér
desired sensors and actuators, and could also répresent |
additional generators that hay preferably be utilized.
-TheAadvantaQes_of the present invehtioﬁ include a Sméller
footpfint than the standard lafge blade generators, and a'much}
more intélligent, efficieﬁt generator that could préduce mofe
power over a broader range of wind épeeds; As anoﬁher ad&antage,
the entire wiﬁd dam geheraﬁor can be built with either a vertical
or horizontal shaft'or actually a shaft with any orientation. ‘If-
built with a hofizontéily‘oriented shaft, for instance, the

overall height of the unit can be greatly minimizéd._ Moreover, a
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horizontal blade shaft could be very long, but the unit would

still haﬁe.a minimal height due to the fact that the entire unit
is on its side. Therefofe,’the present,invention ﬁay bé used in
places where height is‘an issue and in places where height is not
an issue.

It will be understood that many additional chaﬁges in the
details, materials, steps and arrangement 6f parts[‘which'have.
been herein described and illustratéd in ordéf'to explain the
nature of the invention, may be made by those skilled in the art
within the principle and scope of the invention as expressed in

the appended claims.
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Attorney Docket No. 83411
WIND DAM ELECTRIC GENERATOR AND METHOD

ABSTRACT OF THE DISCLOSURE

A vértical axis windmill is provided wherein the aﬁoﬁnt bf
wind directed té blades in the power producing part of rofation
and the hechanical load of multiple generators is céntrolled by a
feedback control to maintain.a relativelykcbnstant rotational
frequency of ﬁhe shaft.Of the windmillf In a preférred'
embodiment, two wind foils eitend radially outwardly from the
blades to thereby provide'a scoop capable of pulling in more air
than would normally be received by the blades. The wind foils‘

then direct the wind flow to the power producing part of rotation

- of the blades for méximum power output, when necessary. The wind

foils can close to control the wind flow to the blades. The
generating capacity of a plurality of generators is also
controlled in response to shaft rotatioh to maintain

substantially constant shaft rotation.
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