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possi bl 821°88% exception, have fixed |ocations. Al so, both of those kinds of
wi nd turbines have consi derabl e height. The generators of horizontal axis
wi nd turbines are enclosed in housings (comonly called 25"nacel |l es")
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m ni numaspaepbreefsafe cyliadrical rotor. The rotors of those two kinds of wind turbines are
connected to rotatable shafts which are suitably connected to generators which output
electrical power. The generators commonly produce DC power which commonly is

20 converted to AC power of a desired frequency, such as by use of inverters.

[0003] Both of those kinds of wind turbines, with possible rare exception, have fixed
locations. Also, both of those kinds of wind turbines have considerable height. The

generators of horizontal axis wind turbines are enclosed in housings (commonly called

25 "nacelles") located atop towers of sufficient height to provide suitable clearance between the
ground and the ends of the rotor blades which extend radially in a common vertical plane
from a central hub on the horizontal rotational axis of the rotor. Horizontal axis wind
turbines having overall heights well in excess of 120 meters are in use.
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[0004] Such horizontal and vertical axis turbines share a common attribute, namely, their
rotors are exposed to, and perform in direct response to, ambient wind conditions. For that
reason, local winds must have speeds greater than a characteristic minimum speed before the
turbines rotate sufficiently rapidly, or with sufficient power (torque), to produce useful

35 generator output.



turbines rotate sufficiently rapidly, or with sufficient power (torque), to
produce useful 35generator output. WO 2011/091076PCT/ US2011/021765
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25 radially extending blades which are spaced regularly about the rotor axis. The blades can
interact with air moving through the passage outlet opening to produce rotation of the rotor

about its axis.

[0008] Generally speaking in terms of procedure, this invention provides a method for

30 generating electrical power from wind energy. The method includes providing an electrical
generator, a rotor and an air flow passage. The rotor carries an array of blades defined to
interact with air moving past them to produce rotation of the rotor. The air flow passage has
arelatively large effective inlet opening area and a relatively small outlet opening area. The
inlet and outlet openings are spaced along the passage which decreases in cross-sectional area

35 between those openings. The method includes positioning the rotor sufficiently close to the
passage outlet opening that air moving through the outlet opening can effectively interact
with the rotor blades to produce rotation of the rotor. Another procedural step of the method

is coupling the generator to the rotor so that the generator operates to generate electrical



passage outlet opening that air noving through the outlet opening can
effectively interact with the rotor blades to produce rotation of the
rotor. Amwoherv/gravéedural step of the nmethod is couplingCrhusS2gaener’at or to
the rotor so that the generator operates to generate electrical WD
2011/ 091076PCT/ US2011/ 021765 energy in response to rotation of the rotor.

Anqgt her _step. of the thod is orienting,the passage so.that the.inlet
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area of the passage causes the velocity of the air in the passage to
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are conumsedg iy (i hepropsrtiontd @Whe c? S1QAddiFk&ocily.i s a drawi ng presenting
a sinplified schematic depiction of a turbine the invention to illustrate
certain principles of the invention; [0012]FIG 2 is a drawi ng which shows

a top vij e fIPjrﬂ?Ntdi:rﬂ{EEb %Gé 0013]FIG 3 is a drawing showi ng a

| ongi tudi nal "cross-sectiona evation view of a 25turbine of the invention
sng)orted on a wheel ed foundation; [0014]FIG 4 is an elevation view of the
inlet (FA04BL) el dspignipaineiphasi spanespresently praferged Srugsiralaangethengol i ne 4-4 in
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stator va ea and ro ‘Olra bl ades in_ a turbine of the 1nvention;
in the drawings which accompany and 1llustrate the description which follows. Those

illustrations are comprised by figures as follows:

20 [0011] FIG. 1 is a drawing presenting a simplified schematic depiction of a turbine the

invention to illustrate certain principles of the invention;
[0012] FIG. 2 is a drawing which shows a top view of the turbine rotor;

[0013] FIG. 3 is a drawing showing a longitudinal cross-sectional elevation view of a

25 turbine of the invention supported on a wheeled foundation;
[0014] FIG. 4 is an elevation view of the inlet (front) end of the turbine shown in Fig. 3
as taken along line 4-4 in Fig,. 3;

30 [0015] FIG. 5 is an enlarged fragmentary cross-section view of the stator vanes and rotor
blades in a turbine of the invention;
[0016] FIG. 6 is an elevation view, partially in cross-section, which shows how a turbine
of the invention can be located on a building having a pitched roof;

35 [0017] FIG. 7 is an exploded perspective view showing how the turbine air inlet passage

and a stator vane array can be defined;



[0016]FIG 6 is an elevation view, partially in cross-section, which shows
how a turbine of the invention can be | ocated on a buil ding having a
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at inletot@gnd 14 of passage 13 faces into the 25 direction fromwhich air
(actual or rel ative wind) noves toward the turbine. The rearwardly tapering
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on the pet&ditY R&GShd A to the throat. During times of its operation to generate electrical
power, the turbine is oriented so that the opening at inlet end 14 of passage 13 faces into the
25 direction from which air (actual or relative wind) moves toward the turbine. The rearwardly
tapering shape of the air inlet passage cooperates with air entering the inlet and moving along
the passage to cause that air to increase in velocity as the air moves along the passage. As a
result, the air in passage 13 at the upstream side of rotor 11 is more energetic per unit volume
of air than is the air just moving into the passage inlet. Therefore, the air entering the spaces
between the rotor blades moves faster and can act more forcefully on the rotor blades than

30
can a comparable volume of the air just moving into the passage inlet.

[0022] The focused and accelerated nature of the air which acts on the rotor of a wind
turbine according to this invention distinguishes such a turbine from wind turbines of the

35 kinds reviewed above in which wind merely blows on the turbine rotor and does not undergo
significant velocity increasing and focusing processes before interacting with the turbine
rotor.



can a conparable volune of the air just noving into the passage inlet.
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30 To counteract and control such unbalancing of air distribution in a turbine having a right turn
passage as shown in FIG. 1, turbine 10 preferably includes a primary partition or baffle 20
extending in the passage from just forwardly of the rotor blades toward the passage inlet.
Partition 20 preferably is positioned and contoured, in cooperation with the contours of the
passage inlet portion so that substantially equal fractions of the overall quantity of air

35 entering inlet 14 flow to the forward and rear halves of the annular area of the rotor in which
the rotor blades 12 are located; see FIG. 2 and remarks which follow. The positioning and
contouring of the primary partition between its front extent and its rear end adjacent the rotor
preferably is defined so that each half of passage 13 (the half leading to the front of the rotor



35entering inlet 14 flow to the forward and rear halves of the annul ar area
of the rotor in which the rotor blades 12 are | ocated; see FIG 2 and
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support for rotation of the rotor relative to it about the turbine axis. Also, it will be apparent
that, if desired, the turbine can be a multi-stage turbine in which at least one further group of
stator vanes and rotor blades are located downstream adjacent to the first group of vanes and

35 blades encountered by air as it moves through throat 18.

[0028] Rotation of turbine rotor 11 is used to turn the rotor of a generator 24 thereby to

produce electrical power which can be used directly from the generator. If the generator is a



WO 2011/ 091076PCT/ US2011/ 021765 1DC generator and AC power is desired for
use, the output of the generator can be applied to an inverter 25. In

i mpl enentwiOi2onNIOG76t hi s i nvention which use right turn iparasS2@in2fkdw
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20Broken line 27 is present in FIG 2 to denote that rotor blades 12 (only
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the air which noves al ong passage 13 above partition 20 passes through
throat 18 to the stator vanes and rotor blades through ducting discharge
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FIG 2. Sim/larl t he al noves passage 13 be partition 20
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of the FHUBHCUY ag@af%@r@éﬂé%&lbwhléhﬁwd@tqr@éaéi@éaass s theaptasyrnadFiG dl alsspace.
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throat 18 to the stator vanes and rotor blades through ducting discharge openings having
substantially the same collective shape as zone 30 shown in FIG. 2. Similarly, the air which
moves along passage 13 below partition 20 approaches the stator vanes and rotor blades

30 through ducting discharge openings having substantially the same collective shape as zone 31
in FIG. 2. Together, those ducting discharge openings form a circle below the stator vanes.
That circle can form the boundary of a substantially circularly cylindrical space inside the
turbine around which the inner-front and lower-rear halves of passage inlet portion pass.
Rotor shaft 26, generator 24, inverter 25, and related elements of the coupling of the rotor to

35 the generator can be located in that cylindrical space. The floor of that space can be mounted
on a foundation for the turbine or can be a part of such a foundation. That space can have its

own enclosure 33 (see FIG. 8) separate from the structure defining air flow passage 13.



WO 2011/ 091076PCT/ US2011/ 021765 1] 0031]FIG 2 also shows that rotor 11 can
have a central hub 34 to which the upper end of shaft 26 can be secured in
al i gnmentweizbhi/dheer ot at i onal axis of the rotor. [0032] FCGUS3013/001985 t hat

t he foundation on which the turbine can be supported can be a 5trailer
frame 36 (such as a frame simlar to a frame for a boat trailer) having an

axl.e an el 7 he.front end trailer indi ca at 38. FIG 3
oras P E Lo P 2 b Bt Sy D et & X a8 2 08 e Soniend shat ¢
26 can béslmdiijd @d Heaeaurge ar ddpxniddt Wwith shdetdtioddl. axijfAb3SRYdl GS 3 and 4 show

that the effective area of the inlet opening to inlet air flow passage 13
can be enlarged by auxiliary structures novably nounted to the passage
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effectl ve area of the passage inlet opening.

[0034] During times when it is desired to operate the turbine, the doors and panels can be
opened and moved to defined air capture positions in which they are disposed at angles to the
plane of the passage inlet opening. In FIG. 3, doors 45 and 46 are shown to have been moved
about 135° from their closed positions, and the side panels can have been moved through

30 similar angles; the doors and side panels are suitably held in their open positions. FIG. 4
shows that the spaces between adjacent edges of the opened doors and side panels can be
closed by gusset elements 48. The gussets can be defined by suitably shaped (such as
triangular) pieces of canvas, e.g., and can be secured, as by grommets and pins, to the
adjacent edges of the doors and side panels. The arrangement of open doors and side panels,

35 and installed gussets, around the fixed boundaries of the passage inlet opening significantly

increases the effective area of the passage inlet opening.
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doors 45 and 46 which each cl ose one-half the area bounded by the opening
top, bottwomand9si’de edges 45-47. |If desired, doors di meagiuse@d/oat7es he ful l
hei ght of that opening can be provided; such full-height doors can be

di sposed in overlying relation to each other when they are closed. 5
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t ur bi nejnl&'andng ohh@tﬁa’fsh%@ib'fftﬁett[}bin'fe. can be as described above. The inlet
air flow 30passage 13 that turbine can be supported on a base 55 which,

in turn, can be m)vably supported as by rollers 56, on a stationary

fo dat' 7 S a rooft or. the. ound The turbi r abl |s SO
ottt eclB80 he 15588 Je ot PhHBY inb Ot Bitortd Bp e B BhisFaf v o

t he t ur & meaiteoteshovanih Klke 3athie surbinercah a¢addp befpomhendmiasetharga)tmdlsn Chaal et at

58. As ﬂt@étqq ?%"tﬁrblﬁéqﬁ dét gﬁ%ov&’%ésg% ?g%{) tﬁlél?%%r gxgcl gf 8 }ll\gn(vtnﬁle nfetftgb%tgcp

equi pnent_can be
separ at &ufty @?ﬁr?%@?ls i1 @&c@pe the fuibing can pe fqp@wtlpa%hergeoqeltedm@eeded

However, this invention contemplates turbines having such large diameter rotors that

25 reorientation of the turbine foundation is not practical, as well as turbines located atop
buildings where access to the turbine for reorientation of the turbine is not workable or
realistically possible. In the latter situations, the turbines may be self-orienting on their
foundations; an illustration of a self-orienting turbine 10" is found in FIG. 8. The air flow
passage 13 of turbine 10" and the structure in it can be as described above. The inlet air flow

30 passage 13 of that turbine can be supported on a base 55 which, in turn, can be movably
supported, as by rollers 56, on a stationary foundation 57 such as a rooftop or the ground.
The turbine preferably is so mounted on the base that the turbine axis (i.e., the axis of rotation
of the turbine rotor) and the axis of rotation of the base are coincident at 58. As noted above,
the rotor drive shaft and related power generation equipment can be located in a round

35 housing 33 aligned with axis 58 separate from the structure forming air flow passage 13. The
inlet air flow passage structure can be movable around housing 33, and so housing 33 can be
supported on foundation 57 and can extend through a central hole in base 55. In some

instances, air flow passage structures of turbine 10" can be self-orienting since the outlet air



inlet air flow passage structure can be novabl e around housing 33, and so
housi ng 33 can be supported on foundation 57 and can extend through a
central hwDeoiwvmbEse 55. I n sone instances, air flow pagsags2etioersur es of
turbine 10" can be self-orienting since the outlet air WD
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30 one-half of a right circular conic section; it is concave upwardly. Air moving to deflector 76
passes below deflector 74. The upper edge of deflector 76 is shown to be at the mid-height of
framework 73. The forward portion of subassembly 70 can be closed on its sides (as at 77),
its bottom (as at 78), and its top (not shown) to define other aspects of inlet air flow passage
13 rearwardly of its rectangular open inlet end 14.

35
[0041] Subassembly 71 is shown to be comprised principally by a circular structural ring
member 79 and by a semicircular cylindrically curved skirt 80 which depends from ring
member 79 a distance equal to the spacing of the upper edge 81 of lower deflector 76. When

-10-



WO 2011/ 091076PCT/ US2011/ 021765 1ring nenber 79 is properly positioned on
and secured to the upper structural ring of subassenbly 70, skirt 80
connect s wo 2efdoersor 76 at its edge 81 and cl oses the erppars2eieaei7hal f of
framework 73. 5[0042] Stator assenbly 72 includes stator vanes 22 which are
carried between inner 83 and outer 84 circularly cylindrical vane

suppor t ifig é&ﬁ@éf@@ is gl%%gg% g&gﬁo&aso%@ahx n@{er f;{tﬁpw ér%trg&ﬁf#(l)ﬁﬁg bf shape. The

stator asSenbly is ¢ ring me su asse as the
t ur bi ne SP@S@@%@WP&UH £0 prmtptdeﬂﬁféorrﬁéﬂtults sdge 8hpnd epsasiibg uraapef traphplé of

thi s i n¢enbineogam.be mounted in an inverted position. A formof inverted
turbine in which air flow downward through the rotor blades is shown in
FIG 6; in that instance the turbine is not novable about its axis relative

toSits rt .| et n erted ition a
t ur bi new%%ih i %tta%g%%s\%%ﬁyj%ggﬁ@@??@to?g {57 %%:(rl%s nf} grat me be¥ ?eﬁémi‘éo?égl ne's
suppor t gnd pyter &4 dispiletscdimdrigalyy ane swppotingashrandguThe Btytomnmmba prefdpatde can

be supp@sratrﬁqlfrﬁrpm @mrﬁ RO 44kLAB1 SRR Fin %3 Yo SUPRALY 1T N
90 can be su a|%orteaﬁ e{)\S/v a found a}tsll on r?ot sh 0\%/n r@?/ bracg&%s deendl ng
froma Bt HEKBY ”t?a‘ééssgéq Sever al brackets 20and bracket base assenblies can
be attached to support ring 90 at spaced |ocation around the ring. Each

br d¢ket base can be connected to the bottom surface of a suitable
f oundat i[@43] Thelt bas enenfiohdueearlfarehdt adutbitehinkis ¢@rentien car hsd Iﬁduﬂﬂyd trhen sup po rt

ring vi %V%hgérg{mﬁérp lA%erl?%?]ﬁlquljtécﬁtﬁ%‘bgmé mC{g]g\cﬁ)f Lr\’fﬂlw%h Wil htﬁeééot%rr ed to

troll ey ass i nc can be Su
t he tur blades ltsab@waanKb Guin diat mslen¢eothaturbing ismumedblembent wxamstlegrybower 97

trolleyig Q&ﬂp%hsstml'ﬁ?e e éﬁs&b@t@fn%lﬁ?lryaﬁﬁv&&i' ﬂo%Hforl%rtﬁfb?rgeﬁvﬁﬁﬂwur ed to

mat e closeg he contours ]port ring rollers are
| 0gat ed ™52 F&H@ﬂ9§r§6ﬂﬁﬁ§€dﬁ%€”9ﬁ@?1%Wn%§§§ﬁﬁﬁﬁé§6ﬁb@§nﬁﬁéﬁﬁ“@hél@bﬁbort

ring anen Beiuldmey inbesdlt Yurbihe cadbablpporied &bmvaolb® the support ring. Angul ar
notion of the related turbine relative to the support ring axis can be

obt ai ned by operation of one or nore drive notors connected to one or nore

of the 30% okl §rs nvi |oned right turn
passage r i ne %@%%ﬁy ]ﬂt}s %%w&99%8% % haV|n§sgp$%{§%e@M5ﬁeter on the
or der ofomatiﬁe&notﬁwwm\bé baac}ketis @htdemnd@ltg)fnomjazorﬁ@@t base Rt Sevotlraghesme. 35

[ 0946] Aﬁnd"%@l@t:t %Q&Vé%serﬁlglf‘es Q%é aﬁé@'&:él ﬁ)béL@PhH ri ‘9’0%i sﬂa%ec?[]ggf\?&gr% %‘8 0 the

cube of the wind s velocit means velocity
i ncr easBagt Bachkrackes bpss c}%%é ,connected to the bottom surface of a sultable foundation. The

base of the inverted turbine can be carried by the support ring via plural trolley assemblies
94, one of which is shown in FIG. 9. A trolley assembly 94 can include a frame 95 which
can be suitably secured to the turbine base and to which are rotatably mounted upper 96 and
25 lower 97 trolley rollers. The rollers preferably have circumferences contoured to mate
closely with the contours of support ring 90. The trolley rollers are located on frame 95 so
that the trolley assemblies move along the support ring and not vertically or radially relative
to the support ring. Angular motion of the related turbine relative to the support ring axis can
be obtained by operation of one or more drive motors connected to one or more of the upper
30 trolley rollers.

[0045] It is envisioned that a right turn passage turbine according to this invention having
a rotor diameter on the order of 80 feet can have a height of about 12 feet at its rotor plane.

35
[0046] As noted above, the power available in a wind is proportional to the cube of the

wind's velocity, which means that doubling the wind velocity increases the available power

by a factor of eight. A small difference in wind velocity can mean a large difference in
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by a factor of eight. A snmall difference in wind velocity can nean a | arge
difference in WO 2011/091076PCT/ US2011/ 021765 lavail able energy and in

el ectriciwg 2priodured, and therefore a | arge di fference POTiUSR01GOSL76DF
electricity produced. It will be seen that the turbines of this invention,
characterized by conparatively small structures which neaningfully increase
i nlet a i |ty

I nhet %al ﬁl@&f&g(yeﬁd i @ﬁcﬁfcﬁgg@d@é@ 2l ggegés}grneg&@gg o ditERnQl inShECdI bE !

tur b| ne§ cetilsity Profiied. i ¥ vl @é seenihalrthe HirbiReppighisiiavantipni dhenctesinpdby be us ed

or are BehpAaHeRY %bﬂstrﬁ&%ﬂv-ﬁw}ﬂh%ﬁng}ﬁ hicﬁeahéﬂm%%tair%lo@aréeaéaﬁ préicgsponse
air nmpvin i r _openings of the

to ener e atlv t owar

t ur bi negén\ﬂr}f@ﬂt FRBUEGHBie iﬁé?tr?‘%tyu &g 19y Py %GW&E Eﬁetgéﬁ%?f% PrESeRuTBSst i on,
such rehshhyhatthe turbinesrea bd wsed we placesawivdre Highigrb filg tpdites thaiot boaaddien. |t
will be_appr %! a%% that such relative air can be caused by novenent of the
t ur bi ne |tse such as is the case where the turbine is |ocated on a
vehi cl e which is noved for reasons other then the creation of a relative

wi nd past the turbjne. Exanples of such vehicles are trains and trucks.

Such veHl¥7bs nbibings ohibirdpserBion®PRiaghingpwedss @ eneisy s pigmdvingnelatiyolyt i ons

of thei fovk@tHY inlkbhir ¥BSnin@Ns tBOrRinSs. | WHENTHe A bERNE BHF aatagéo%ﬂa@neaaﬁy of
tunbi ne s descri bed above on such vehicl es. exanple

a snal | %‘é‘i lﬂcﬁthonmsu‘g“ TEGHET AE T RIS dHG Bt P reawnséa%femt ‘%F& 199-of V4l
20dr i vebe sprediated tlat tudhakladve air bambé(cetLrsatbijok/emglﬁnﬁl’d&t @righeiidlf, §Lhdh)’cls usef ul

in the %p[ﬁ% @ésg%@me?g thE Ii]\?r%)\ﬁ% cgted II:5| % l:nc? 1%8 1S mBg cp fgg a g(()jv e%lil%lt ent L bl ne

can be appli geration sy WhER L
wher e t prgati@heicd @la@as wind g@t ﬂwetaévllfl% rExaHQIQSerrssﬁnmhldts dre raens aod trpel{s s habl e

foods. Sh@PvehidEhh&: &%@(ﬁfe@é‘[@% l%}gﬁ@}%ere'dg Biri géﬁﬁc&ﬁrﬂoﬁﬁ)ng%?ﬁ]eh%sgﬂ@r ge (or

reghar ge) bat er|es on the vehic¢ 0 op er vehi cl l'ectrical systens
when t hﬁ"‘?ﬁeﬁri‘ fodt }S§HWIOQSPWe%l%tQ§ﬁh%PSCi of tudines g1 e Mirds deperthed abor@] The
pr esent suchwehiclesn has been descri bed above with reference to certain
structural arrangenents enbodying the invention and with reference to
certain procedural aspects of the invention. The preceding description i's

not int ﬁ@qg‘ﬂ t%o?%xat,rﬂ@% asggeﬂl ger'smn%?a%urb{n% ? 13 Hw%rrxt%) R %(%3}5](2411 Vl at a og of

aII f or hvent | on _can-be ermodi
i mph emediied's cylapf atridner aimackntvaditdrite genaoals elﬂctrtcttef uedgbml the dpastp@mﬁh@f the

: mgm : gér]]nélgnEE%trQ%PﬁGW&%@né’i‘afeﬁ%tthéjﬁl%ﬁé &b 4Tl R0 it 1SHBRSHA] the
systems aboard the vehicle, as where the vehicle has cargo space for the transport of frozen or

perishable foods. Also, turbine generated electrical energy can be used to charge (or
recharge) batteries on the vehicle to operate vehicle electrical systems when the vehicle is not

25 1n motion or is moving at low speed.

[0049] The present invention has been described above with reference to certain
structural arrangements embodying the invention and with reference to certain procedural
aspects of the invention. The preceding description is not intended to be, nor should it be
30 read as, a comprehensive catalog of all forms in which the invention can be embodied or
procedurally implemented. Variations and modifications of the described aspects of the

invention can be practiced without departing from the fair scope of the invention.

35
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WD 2011/ 091076PCT/ US2011/ 021765 1WHAT | S CLAI MED | S: 1. Awnd
turbine conprising an anbient air inlet flow passage of selected effective
| engt h arnsloconfiogrsat i on bet ween an inlet end havi ng anPCmuseoleperiohg of
relatively 5large area and an outlet end having an outlet opening of
relatively small area, the inlet passage decreasing in cross-sectional area
betjween Wia T Rl @tAMIHDOMt | et ends, and a rotor |ocated proximate to the
passage outl et opening and rotat abl e about an axis substantiall y aligned
with a rear portlon of the length of the passage which term nates at the
out | et openi ng, e rofor .includin r.ray .of %dl al | ex%e di ng bl ades
whi ch are regul ar:&/ WU ERIne RS ‘”ﬁ’eal? Erainiplel aWpasss SHFFFht er act
with ai leffmlimerigagﬂham(gjnﬁglumtmntbleeﬁeeﬁpﬁmmlegertddlalvmgainenlehepdnmgxﬁf raladudlyi t s

i5 i wWhi f d
por ¢ onlaupe g updt e Bhife AESH A EIBLS RIS Nk BHE" £ ) o
openi ngPassagi @@m@émgam crpss-etesioagitaed bea\rvigqneltmeleaamd/@uttem endse andnagolor of t he
rear poidchRn p?éxﬁﬁ% t@@l@@ﬁ&@a e%ﬁet’%ﬁ%ﬁ% ahH rr@t'af&?leaa%getr A NG §L%sﬁhﬁ‘%m 2.in

whi ch the value of the ang Ie is on'the order 0 I"ne

accor di Algened vafug Fﬁaip?lﬁ‘@PtfPé thegengih QF thgypagree Wé‘ﬂ@rtevlé}ﬁé@s éﬁ@%@%@i in the
flow paspagleg pnhemmﬁineluyhraéounaa‘rﬁytof&mallpéménd@ﬁgstﬂlaéesamﬂcpQl%rragulmy sRead ai r

nmovong t hem t 0. di r.ect. .t hat. desir rd the rotor
bl ades. e e i el SR R T bwﬂtﬁ 3 o Ving fﬂ“@%ﬁ&ﬂuﬁ HOPPRIPBIO bl ades
ext end fmamthmtqmaboumtseaxmf the rotor and forman annular array of bl ades

around the r gtor, A%gldttﬁl%léet ef%légﬂfdl%gatgil%rlg%t%lrﬁgl?ﬁdgwggf C%oqggn 81” t{ﬁ'o ll%rgtljl dp area

to the rotor blade a 1in
whi ch athejiglgsfloy p%%@g@ @ﬁe@fmg frem ta gilel apeningas fligpesed g @wbp@ggdga@gle

t er m natd|fgeR6 e 1BREE of RR @wﬂo@ﬂiorp@ﬁﬂé Pgssag% defined to cause the mass
25f150w of ai é novi ng. t.hr h 't he. out | em}gghto be substantl ally uniform
f

in the area t hé Vidpr eﬁéorgir’r% claim Z'in which fhe\yjahg of thenangée iso8dkdi ng to
cl ai m 6oider of@0Ch the definition of the inlet flow passage to cause
substantial |y uni for%q\urbl des a | east _one partition in the

air flow pas)s(age Soupaw r?()%é%dm V¥8 Palﬁ“ i REluging AR Ry 0?8&‘ FAPHS7 i ncl udi ng
a pl ur aflispgsedfin pharflaw paaage proxihetedy adjﬁctemlwtl‘pasm@tadsemtd @werative upon air
moving past them to direct that air along desired paths toward the rotor blades.

20 5. A wind turbine according to claim 4 in which the rotor blades extend from the
perimeter of the rotor and form an annular array of blades around the rotor, and the stator
vane array is annular and similar in area to the rotor blade array.

6. A wind turbine according to claim 1 in which at least a section of the length of
the inlet flow passage terminating proximate the outlet opening is defined to cause the mass
25 flow of air moving through the outlet opening to be substantially uniform in the area of the
rotor blade array.

7. A wind turbine according to claim 6 in which the definition of the inlet flow
passage to cause substantially uniform air mass flow includes at least one partition in the air
flow passage section.

30 8. A wind turbine according to claim 7 including a plurality of partitions in the
air flow passage section.

9. A wind turbine according to claim 2 in which at least a section of the length of
the inlet flow passage terminating proximate the outlet opening is defined to cause the mass
flow of air moving through the outlet opening to be substantially uniform in the area of the
35 rotor blade array.

10. A wind turbine according to claim 9 in which the rotor blade array is annular
and is located along the perimeter of the rotor.
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9. Awnd turbine according to claim2 in which at |east a section of the
| ength of the inlet flow passage term nating proximate the outl et opening
i s defi nasoto1io@use t he mass flow of air noving throughPChaSeuttioet7ébpeni ng
to be substantially uniformin the area of the 35rotor blade array.

10. Awind turbine according to claim9 in which the rotor blade array is

annul ar and i | o . i . . .
5011/ 091076P / us%o%%%%%a%’%“%e{v% 7 i gfuﬁge&%cgc%% Sfr‘l}ﬁygm%‘\o@‘e&fla‘%‘%%’ Hhe
i ncl udi Rasealehaye acplppesubgtantd i nprmiahie the préomydse adeyrdalion Supprtiigdhe base
subst anféablayioN @bsRlan bRistsiBstafafly parallsh todhd RIHGDRIY, aRd § HRPOESIPR BiRedrase
for rotati,on a%g%éan axi s substanti al L%/ paraltgje‘;i to tBe rot,or axis, and a
drive ¢ oLk edeHen pRedi v PPERR!S t9uREE: o RS Andht fAHdYtiBher abl e to
rotate the ba%e om whel thibumdaicowing ©lPaiA Mi indviicit thie el va edudds agelatvec| ai m 11
i n whi C@iﬁ&@ir%ﬁﬂoﬁ%ﬁs@?' udes a relative wind direction sensor. 13. A w nd

I'ng to

t ur bi ne accor ~Claim2 incl udi gga‘a foundation on which the turbine is
supported, and thé Vodrdeincorecprigiaidethinttiochiding afoundatiohentwiribh the can be

moved t ;B iddupBo&l, 868 B hAERLLR hidel Sfreeld &3 AvHic iR durbiHeRiaR Be %ﬁ%{j di ng

toclaim?2 in whjch the inlet opening to the inlet flow passage is closable
by at | &x&td Baeclielse [RGHARE St e to structure defining the inlet opening,

tﬂeod??r bei ng. di Wfﬁﬂhﬁﬁi@k{&@@i@@_cﬁﬁimﬂiﬁ »Xmlb'thﬁerélte?o@ni@tbitmeinyeti ncrease
the effgctive area.o e i.nl et opening. A net o _.gener.ating
ol ect i a1 SEF SroSli el o s Admeding | e i RS Rl ' g an
el ect r i opdnigs nisr drton being rdmsposkibhgydaingotse of dertushimgtoaifeati vedy inefeabd tides def i ned
to int eEﬁQ&iv\é’ia}&o?itﬁe i'?i?e\fiog&iﬁé‘ere past to produce rotation of the rotor,

| e

providing an air ow passage” having a relatively large effective inlet
openi ng arealand & wethad feredopergiing plegtricalarawes fiont Wind wgeayi pemprisag thehe

inhet apgpPottdretidRReM JMasike LatrSPAGES idhLAGotbhearPAsS RYSrib Chlades
pro_gr_esalfyeldy decreases in cross-sectional area bet gn t hose openi ngs,
posi ti ofFIRFIALIOBrior R 2k Faving ﬁltewg?ﬂﬁ%&?%?éotﬁw%ﬁ S YR BLAVIERE BpaKi ng
t hat ai flowpakdage hhwvinggheltthel plireéffapeaing opaning hifcachi uetidtivdly emagt w th
ener at or

o the FovarediieeRnl daeuERIB T hEied oRln PR AP ube PedfREner oy
i n respohsh mrogresiely devresises ingrossiseetjonahareabétareti Hyst beenpesss pepeticging that t he
00, oRRa A Syt oy e LLpcng A L SR Bl TS,
i ncl udi ARFNinecacdiseirely sietre Withierater Blades formyedusa refetien of the soonn t he
passagecdpliaduseadnbitdras shef ot s@fthadite dedefaltf opeilaf 1P batesic bLRcBRal energy
subst an}nl r%lsr!o\{lsg ‘pol rfo?artirc?nto Ehoeur pocr),uegndtorrll%ntrircl)é t re p%gs%gee sc‘>le ‘[hreﬁa M‘ie inlet opening faces
into the direction from which ambient air moves relatively toward the inlet opening.
25 16. The method according to claim 15 including the step of controlling the
distribution of air flow in the passage to cause the mass flow of air to the rotor blades to be
substantially uniform throughout the rotor blade array.
17.  The method according to claim 15 including providing proximate the passage
outlet opening an array of air flow directing stator vanes.
30 18.  The method according to claim 15 including sensing the direction of
movement of ambient air past the location of the air flow passage and the rotor, and adjusting
the orientation of the passage to cause the inlet opening to face toward the sensed direction.
19.  The method according to claim 15 including the step of locating the air flow
passage and the rotor on a habitable structure.
35 20. The method according to claim 19 in which the locating step includes locating
the passage and the rotor on a building having a sloping roof in such a way that the roof slope
can direct toward the passage inlet opening wind moving in a selected direction toward the
building.
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17. The net hod according to claim15 including providing proximte the
passage outl et opening an array of air flow directing stator vanes.

3018. The wetzhad9aweor di ng to claim 15 incl udi ng sensi ngPChaSdéinmet7edHN of
novenent of anbient air past the location of the air flow passage and the
rotor, and adjusting the orientation of the passage to cause the inlet
opening to face t rd the sensed directi.on,,. 19. The net hod accordi ng
CoTci arm 15 hol udr g RO AEIE nigh e ot ErTEREE At he
rotor onupporaty thabirdlost passigeraad 3500 Tenrretdriod vadoditidi npitablestra¢tnnel9 i n
whi ch the | 008! ngyshRndd ki kAN BuntNEnRARSS o?‘l%g?tfx%etg% % Pyl 8

bui I ding having a sloping roof I'n such way t e roo can direct
t owar d PhBageaicageoT; MIdhe spraRtaOTW Hehipisvyinegh ispneyable) fap reaspng iothss thagrihe owar d
the bul keidigion MNOIAM PMOTERGH L5201t 021ASrakA Lal bierilinadpaReas di ng o
claim19 in mhjgh thﬁ Iﬁgathnﬁ steg CO”B{'SEP sugﬁp%tlng the air flow
passage aHE KB PatidPe ¥R dUT R G rmQ¥srienh et hRYCHES t abl e struct ure.

22. The net h@d acdbe diatigpd awcaldaigno thimrd? indvtich thheekickds afrucbaattbng t he air
fl ow passage,,t he I 0 hi.cle ' ' abl e
for reasons %?herT?g%%ﬂyﬁgggagggfg??%%%%fhéﬁggf¢¥gg £%3§§?5§£0%%%ﬁpé way

t hat t h&agenerator can operate in response to relative wind past the
velipcl e during such novenent of the vehicle. 23. The net hod
according to claim?22 in which the vehicle is a truck tractor. 24.
The met hod according to claim22 in which the vehicle is a conponent of a
train. 10 15 20 25 30 35
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