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1 Omni-Directional Wind Turbine This invention relates to a shrouded
Omni-directional wind turbine which discharges vertically and is capable
S of extracting higher quantities of electric power than a free wind turbine
of equal diameter. BACKGROUND OF THE INVENTION 10 The
exponentially rising global demand for electric power and the significant
and entrenched damage caused to the ecosystem through the generation
of such power utilizing non-renewable fuels such as oil. and coal,
together with the rapid depletion of these resources and the lack of 15
other natural resources to keep up with growing demand, has in the
recent past provideirtdevPimsstis priedk WowaldT thebilmiber
development of renewable energy sources. 20 Mankind has attempted to
Uﬁﬁﬁiﬁs.thﬁl\()%jiﬁa_@ﬁuﬂé D&b@W%o?%ai@bﬁ%HaQE Eﬁﬂ?ﬂ’f&%%@’é SEVgHA
centuries a as_been successful in powering sailing ships, pumping
W‘?ﬁélréi a%%%ﬁr?ﬁ ng glr%#lln. HTTY S CEHHie Fitating Tkt Gerarter
wab invsmedtdomehditdimptsihave betasnatedd et wtilize-wirg pewes ta
deive JeReraIors.ib is,aniyrindle. lask 50vqars, with the discovery of
strong and light weight materials; wind power has begun to be considered
economically viable for this purpose. 30 Wind turbines can be broadly
divided into two groups. The "horizontal" types, as in the very familiar
Dutch _windmill and the "vertical” types, as in the wind speed Amended

SHERTECRTERR, My EiHf iR Bhrrieus airfoil unit. Although, “vertical”

wind machines are well known for their

The exponentially rising global demand for electric power
and the significant and entrenched damage caused to the
ecosystem through the generation of such power utilizing
non-renewable fuels such as oil and coal, together with
the rapid depletion of these resources and the lack of
other natural resources to keep up with growing demand,
has in the recent past p{ovided new impetus to look
towards the further development of renewable energy

sources.

Mankind has attempted to utilize the vast amount of power
available in the wind, for over several centuries and has
been successful in powering sailing ships, pumping water
and grinding grain. Although, since the rotating electric
generator was invented some attempts have been made to
utilize wind power to drive generators, it is only in the
last 50 years, with the discovery of strong and light
weight materials; wind power has begun to be considered

economically viable for this purpose.

Wind turbines can be broadly divided into two groups. The
“horizontal” types, as in the very familiar Dutch

windmill and the “vertical” types, as in the wind speed
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simplicity of design, strength and fewer moving parts, due to the fact that
they need not be constantly rotated 5 to face the wind direction, their
lower efficiencies in comparison to the horizontal type units has resulted
in the horizontal type units being favored-, The commonly recognized
theoretical analysis of wind 10 power production indicates that, the power
extractable from the wind is in proportion to the intercepted wind area

a wind velocity. For.wind turbipes. operating in. free wind
cg1 %é%%%{? gn%/hgf Fn%@éiégi n%rth}ézaﬁﬁldﬁeug ia?ﬁﬁg?sl 0 g\lllvétép Iagggletrielaorle1 J’:sl
can PG pdWer Hedl Bastraeasd fom telwirehdwis £an rMove be seen in
ceawpariliower aepplyunits-havindplade dj@@@&%fﬁé%@fgc?&fifslﬁo
mdeltersﬁ Aci::%)rdin to Bg%z'%L w the theoretical maximum level of power
eiraction & fimited fo hihord 861 F vty SiRbis b Squarcated
migte £20e0ftfhee wind. Honevetcavercwithitotlayshighi-fteeld emathinesn
thisdeyelis far famebeingachisyed pt dyssent An afiemative aporoach
has been to utilize diffusers, 25 shrouds or other devices to accelerate
tHfeBIFIHEPRE Ficre¥BE ildiérgyidikitaystfliare meter, prior to the

wind reaching the rotor blades. As the energy extractable is proportional

tor e thi oW, rrof h ind.velocity, even minor accelerations.can lead
to %% s%r&?ﬂ%anﬁnlc?égggsw %negng%%/ogyg%iﬁ/agﬁl ?ﬁﬁé’ Se%&ra%?at‘ﬁ'llen%gwer.
TRV PERAIesthE poweCceipsctioirto coRtmeareat ermicir iovebiwind

- velesitiesand hes availablefessignificanthslonger periodsdiring he.q

ettt e S0 i ST A L e T
operating in free wind conditions, only by increasing the
blade diameters to sweep larger areas can more power be
extracted from the wind. This can now be seen in
commercial power supply units having blade diameters in
excess of 150 meters. According to Betz’s Law the
theoretical maximum level of power extraction is limited
to no more than 59% of that available in a square meter
of free wind. However, even with today’s high-tech

machines this level is far from being achieved at

present.

An alternative approach has been to utilize diffusers,
shrouds or other devices to accelerate the free wind to
increase its energy density per square meter, prior to
the wind reaching the rotor blades. As the energy
extractable is proportional to the third power of the
wind velocity, even minor accelerations can lead to
significant increases in energy density and thus
extractable power. This also enables the power extraction
to commence at much lower wind velocities and be
available for significantly longer periods during the

year. Consequently these could be utilized in areas where
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the wind velocity is lower than that useable by the free wind turbines.
Regardless of these advantages, the fact that a large S shroud type
structure needs to be flexibly mounted in a highly wind exposed position
and be rotatable to face the wind has been a major draw back of such
devices. Also, as the free wind speed increases, the magnification
through the use of the shroud elevates’the rotor speed to 10 extremely

higg Ievelg ith consequent high stress levels on the rotor blades.
Verti%am dﬁiggﬁafrafnlgggh fou sgwwﬁlzér?t}(?c%legr%% wind aa%%e c%ﬁtaﬁg’ﬁgf\ﬁﬁﬁj

tutBings toektaein the vertical section 15 have been attempted in an
effort to combine the best of both applications. These are mainly of two
different categories. girst category consists of units which, create a

cy IRt 263 tdh tH5Egh %ﬁ?’rﬁ?gﬁ%ﬁverﬁ]@ﬁt fofriatiohPvoite)d t¥fizing
thebfreadvitsip eithecgemerateedsressute differefitial forsuction afithe

ai, §l ha thyoat.or digectly impinge. qnsthe rofor t uce thrust fo
rotaltgl{)}?qi.lbgThe secg)r%) csateg%rysconsists%% nr]ﬁ% ;.}hggﬁgthgggﬁvﬁ%h%ﬁgeaig he

MGt &R s REBR tEn el Af otaioh 02 PReyfrefpoh the Triseawind Béimy
aeceleratedand wianspastediviarroncendic orsegmenied chapngls from

t eriphery of a cylindrical unit, to be discharged tQ a selected segment
of t goél\lélgpt{ é?ea{l (S)%hoegro%ﬁ 'ﬁ%lér 88?%%%‘0%%%% c%?h StREsEPeed to
c&rsGBRy ahltshaabe frofal axial hbrofoil spamen mikégHontorsenttfugdls
typesthd hedirst-categaey offered much promise as it has the capacity for
augmentation effects of well over ten fold but as yet these have not met

commercial realization. The Amended Sheet
Vertically discharging shrouds which accelerate wind and

containing wind turbines located in the vertical section
have been attempted in an effort to combine the best of

both applications.

These are mainly of two different categories. First
category consists of units which, create a cyclonic
action through spiral air movement formation (vortex)
utilizing the free wind, to either generate a pressure
differential for suction of the air through a throat or
directly impinge on the rotor to produce thrust for
rotation. The second category consists of units through
which the air movement is substantially irroctational.
“They rely on the free wind being accelerated and
transported via concentric or segmented channels from the
periphery of a cylindrical unit, to be discharged to a
selected segment of the swept area of the rotor. The
rotors used in both of these category units range from
axial aerofoil type to mixed flow or centrifugal types..
The first category offered much promise as it has the
capacity for augmentation effects of well over ten fold

but as yet these have not met commercial realization. The

Amended Sheet



10

15

20

25

30

4 second category has limited augmentation effects as it relies on the
acceleration of the free wind purely through direct concentration of the
wind stream to increase its energy density. The concentration is 5
achieved by reducing the cross section area through which the wind
passes. This direct concentration has a maximum limit capability, as in an
open environment the wind will simply‘by pass (‘leak’) any constricting
d%\éiC%h %0 CTa e ma}n d]%%vg/ tiai%(ls (2‘ hese devtj’ces‘have en the ,
signﬁicant costor&dns rUction, due 1o c¢ %Tlexastﬁé’ﬁé S gﬁﬁtél%earﬁs}ﬁigh
nuinbeesf proving Feres higla tjolic ddading dirdre votors astkdy crossed
fremeactive segrentsdadnactiva segments i theisweptarga, the 15

leakage losses through inactive sections and the significant energy

|08EE TR chrid e e EXviRT8 - MoveTita FRIG RbR_8d HFanner
thaotiigle tleel aygmedtingrdevites. dheshighelevelaobeenstibiensh which
oneraja fesistance.and.energy losseswhicneed to,be,20.over come by
the free wind utilizing some of its energy. In many instances these
resistafcesrehd 16 FEdude tHé quariipeof sild pemsrrfthibeghing will
deviep 19 sehdeus lqvals dhat theraugregstation-¢oulddadeed be
significantly negative. Many of them also rely on 25 additional physical air
'gates' to prevent loss of air through inactive sections. Thus even if other
b&mefitsaneréprussisiekthecddditional cestscsfsaripargineatinghdevice
canRelibs justified. As & £0nsgauenes RgMented yeutical,axis machines

(even horizontal unjts) have not 30 been commercially attractive and have
nGERHIBTBE 58 ce HPRe THERMp &titidPPNitRgnBrESent i Gy clic
hdxizahtarasis wird turbimes. as they crossed from active

segments to inactive segments in their swept area, the
leakage losses through inactive sections and the
significant energy losses in forcing the free wind to
move in a highly constricted manner through the
augmenting devices. The high levels of constrictions
generate resistance and energy losses which need to be
over come by the free wind utilizing some of its energy.
In many instances these resistances tend to reduce the
quantity of wind passing through the device to such low
levels that the augmentation could indeed be
significantly negative. Many of them also rely on
additional physical air ‘gates’ to prevent loss of air
through inactive sections. Thusg even if other benefits
were possible; the additional costs of any augmenting
device cannot be justified. As a consequence, augmented
vertical-axis machines (even horizontal units) have not
been commercially attractive and have not achieved
acceptance in competition with the present form of

horizontal-axis wind turbines.
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Amended Sheet 5 However, because of opposition from
environmentalists with regard to, injury to migrating bird life as well as
prohibition by regulating authorities sighting intolerable low frequency
noise, stroboscopic light 5 reflection effects and safety hazards associated
with these large propeller machines in populated areas, many areas
which would be ideal for generating wihd energy, such as atop large
buldings, are simply oft-limits,Bue; {0 tne ahove tnese machines.are
remotely ocated 10 significa away?rom the area of power usage, thus
n&dédsitaprrcoristructiBhGeXise MSige Follest dridstol rbmsporihiel as
eRRIEY: ProdLSeddp theRONSKMG enerally diying igakgg urban areas.
Conse ueng%%tr:]?re is.a further reduction in-available bower due to

l08BES 1T T SHsrhTSIIT Y &% fiftre 858G BB  Fakd®ision. In
addifibactheése médchines aredilse fwtcapakiedbbeingotocated iwarkas

wheLe,Nigh,lguels,ofyuindesgures may e g}g}gﬂ?ﬂ%@&tmg@, many

experience frequent change in wind direction due to the local terrain or
haF& PR riscr 2iPHithIPeIevAtad iiRY \Eib6tas sueh weey G8rE9vr
twistatsaas dhege mayyeasiy damage the-lullyiexpoged r Fotof hlades.otis
an object of. the present invention to address or at 25 least gmeliorate
e T I A s oo SORAIRRY OF
THENVERTION IR 1#Y speeificiiorateaend BAnsudusagsed tgenote

thesowerallcasing stusiveRfthedudsing.Qfdstared srbodimaats.of the
invention. That js, the shroud denotes
transport the energy produced to the consumers, generally
living in large urban areas. Consequently, there is a
further reduction in available power due to losses in the

transmission grid and increased costs of transmission.

In addition these machines are also not capable of being
located in areas where, high levels of wind resource may
be available but which experience frequent change in wind
direction due to the local terrain or have periods of
highly elevated wind velocities such as cyclones or
twisters, as these may easily damage the fully exposed

rotor blades.

It is an object cf the present invention to address or at

least ameliorate some of the above disadvantages.
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5 the structure surrounding and defining the central collection chamber
together with the structure defining the hollow member which directs air
away from the central collection chamber after it has passed through the
blades of the rotating member. The rotating member itself is 10 enclosed
within this shroud structure. In one broad form of the invention there is
provided an omni-directional, shroudéd vertical wind turbine for
generating elect,I[icity the omni directional, shrouded vertical wind turbine
comprlsmg:cl% aV'E pffWB?lgurved members defining a central
collection chamber substantially expanding in a direction of airflow there
wWitRinE 2Bsb PR alBRAbE St SmtibRy Betidarospore members deacte
hellew serder Whereiytha hollewnepbernexpands iR ClosS3ectioning
thg“}g)ir%%ir?rhg[f airglot\:/srll; 25 dzra ré)tating n(liember disrgll%sed above the
central- cofiection chamber wharehTthe fotating ermber ErBithedeae tss
a'‘genesatonco yeneraterelentdciyy o detationmgf theaotating-aiember;
3euherein the rafating.memhanis copnegted to the.ompj,diregtipnal, , .

shrouded vertical wind turbine and located near an inlet of the hollow

meHib &R AIRENTETS e &t SR Erdif ehthadfthe FiirafineBf hfvegentral
memberstisononhesteshtoadtleast ankof the phualityebsybstantiallyades
v%rgic u . as io form lurality of air inlets into the
centrglhcgoli%%:%%%gg %]t?a&rgn%iér);r\"/vh%éinrgt 3g§tn 8ngé %‘Pﬁ% pﬁ%%‘ﬁ?y%fl Surved
nfSRpered within this shroud structure.

In one broad form of the invention there is provided an
omni-directional, shrouded vertical wind turbine for
generating electricity, the omni directional, shrouded

vertical wind turbine comprising:

a) a plurality of curved members defining a central
collection chamber substantially expanding in a direction

of airflow there within;
b) a plurality of substantially vertical support members;

c) a hollow member wherein the hollow member expands in

cross section in the direction of air flow;

d) a rotating member disposed above the central
collection chamber wherein the rotating member is
connected to a generator to generate electricity from

rotation of the rotating member;
wherein the rotating member is connected to the omni

directional, shrouded vertical wind turbine and located

near an inlet of the hollow member;
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and the plurality of substantially vertical support members are shaped
and spaced to direct air to a 10 diametrically opposite side of an internal
aspect of the omni directional, shrouded vertical wind turbine so as to
form an air gate to reduce air leakage on the diametrically opposite side
and adjacent sides of the internal aspect of the omni directional,
shrouded 15 vertical wind turbine; wherein the plurality of curved

membess.anchihe plurelly gt substaptal veriical upeo members are
shaped and spaced to focus air direcfly to an entire lower Stiffad® 20 of

thEFORRMIFefbaE PrAsfashtaheonihicdpéetical tshrefided vertical
wisab turding sihiereirethe phurakifyaf survedmamphersinglude, terid, 5
shaped radially curving blades. 25 Preferably, the omni-directional,
e R THRE vt e e bf Sy
vétaeabstpport members includes vertical walls. 30 Preferably, the

omni-directional, shrouded vertical wind turbine wherein the rotating
member includes a horizontal axis type wind turbine rotor, mounted

vERIEARY R ARTenGES St ©prEsiabl tRd brahidfirectiorad steobeed
ventiGaltiving turkihé hereisthe batiowanembesitcludes agiffuser.

Pidgiably, the.ompnidirectional. shrauded vertical wind 5 turbine wherein
the plurality of curved members have an aerquﬁ cross'section.
PrERPSHY *FRldMrirRiretibhaf itotdedveiitat wind eeminetwhéreie

atbehtheiphsaktysefaayrvedrsenteers i@ Daye VM VIRGREHNEIE <6 as to

d%@@%egiaggfﬂggggrggugggﬂgé air leakage on the
diametrically opposite side and adjacent gides of the
internal aspect of the omni directiocnal, shrouded

vertical wind turbine;

wherein the plurality of curved members and the plurality
of substantially vertical support members are shaped and
spaced to focus air directly to an entire lower surface

of the rotating member.

Preferably, the omni-directional, shrouded vertical wind
turbine wherein the plurality of curved members include

toroid shaped radially curving blades.

Preferably, the omni-directional, shrouded vertical wind
turbine wherein the plurality of substantially vertical

support members includes vertical wallg.

Preferably, the omni-directional, shrouded vertical wind
turbine wherein the rotating member includes a horizontal

- axis type wind turbine rotor, mounted vertically.

Amended Sheet



Preferably, the omni-directional, shrouded vertical wind turbine wherein
the plurality of curved members are secured. in place in a concentric
arrangement. 15 Preferably, the omni-directional, shrouded vertical wind
turbine wherein the plurality of curved members are vertically staggered.
20 Preferably, the omni-directicnal, shrouded vertical wind turbine
wherein the plurality of curved members gre disposed in a stacked
arrangement. Preferably, the Omni-directional, shrouded vertical wind 25
turbime-aferelrithe plusalkiyrof cfitved tiembers baveadcQvedappirgl wind
arrangemanl. Rreferably. ihe omnixdyestional. shiouded vertical vind. ..
turbine wherein the plurality of curved members form a centra
collection chamber that expands in cross section from a location furthest

fromthe fetading MerpRerdara lagation neasast theretating Memhera1 wing

Ameggg Sheet 9 Prefeq:allg)éy,t eorTnit-diregtional, shrouded vertical wind
turbine hetain B SaRr PO IRE bR cHamBEr ESVE gL ihigashe ve an

cente twrbat tegions 5 Preféradshy, the omni-directional, shrouded vertical
wind turbine wherein the central collection chamber is continuous with an
internal aspect_of the hollow member. Preferably, the omni-directional,

shroGd&d Vel wintel PRRbirfERREFATRS pIGREAR G EurSERtigR) wind
verticalrsipponttmemhers are aeradgnamicallyishapst. Rrefesablyetiiers

1fmnkdueciana) A oot leabing NG MG e olalg oo
member is modnted, With its 15 axis vertical, near the central throat
region. '
Preferably, the omni-directional, shrouded vertical wind
turbine wherein the plurality of curved members are
secured in place in a concentric arrangement.
15
Preferably, the omni-directicnal, shrouded vertical wind

turbine wherein the plurality of curved members are

vertically staggered.

20 Preferably, the omni-directiocnal, shrouded vertical wind
turbine wherein the plurality of curved members are

disposed in a stacked arrangement.

Preferably, the omni-directional, shrouded vertical wind
25  turbine wherein the plurality of curved members have an

overlapping arrangement.

Preferably, the omni-directional, shrouded vertical wingd

turbine wherein the plurality of curved members form a
30 central collection chamber that expands in cross section

from a location furthest from the rotating member to a

location nearest the rotating member.
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Preferably, the omni-directional, shrouded vertical wind turbine wherein

the rotating member includes airfoil blades. 20 Preferably, the

omni-directional, shrouded vertical wind turbine wherein focusing of air

entering the shroud by the plurality of curved members results in the air

gate being formed across air passages formed by inactive 25 members of

the plurality of curved members so as to geduce air leakage. Preferably,

the omni-directional, shrouded vertical wind turbine wherein the

Iow??mmlﬂﬂe' plmh&tythwdédeaﬁmembegg-Exﬁﬂt;ﬁnﬁﬂ a@qlt ical wind

confi disect irig the inactive curved. members at a lower

prestsglir%reg ?ﬁgagn air eﬁgﬁsgﬁg tagﬂgr?}%adcs%ggs T EontribUTe s the SR verges

gate R¥feHded SHERt 1! Préferablyt ¢5é emni-directional, shrouded

vertical wind turbine wherein the orientation of the plurality of curved
vertical support members

empers he plurality of substantiall ‘ .
R L} ok SUBE Ry ey e cisRtical wind

’ 1 E’é"
-receive and use wind coming from S

Preferablythe'bmrr-tivetlienak shredden Verical wind-Huriae wherein
the edertation.ef theplurality of curved members and the E!E#

?HQ/ of .
substantially 10 vertical support members directs air across & Uil mse\ﬁgﬁf’
area of the rotating member. Preferably, the Omni-directional, shrouded
verticad femd Hilybinelwhered this reletingaemberis caaneciedyviaa 15 4

18otaing; shall 1020 E1FIGIl gR0etNg POYCLIRN 2388 08 o o
suéport members are aerodynamically shaped.

Preferably, the omni-directional, shrouded vertical wind
turbine wherein the rotating member ié mcuntEd; with its

15 axis vertical, near the central throat'region.

Preferably, the omni-directional, shrouded vertical wind
turbine wherein the rotating member includes airfoil
blades.

20
Preferably, the omni-directional, shrouded vertical wind
turbine wherein focusing of air entering the shroud by
the plurality of curved members results in the air gate
being formed across air passages formed by inactive

25 members of the plurality of curved members so as to

reduce air leakage.

Preferably, the omni-directional, shrouded vertical wind

turbine wherein the lowermost of the plurality of curved
30  members is shaped and configured to direct the air to the

inactive curved members at a lower rpressure than air

external to the shroud =0 as to contribute to the air

gate.
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Preferably, the omni-directional, shrouded vertical wind turbine wherein
between 3 and S substantially vertical 20 support members are included
to secure the plurality of curved members, between a bell mouth upper
body and a base supporting plate. Preferably, the omni-directional,
shrouded vertical wind 25 turbine wherein the plurality of substantially
vertical support members include a reversed aerofoil section with

identical surface curvatures on ho ical w. f -
B S S RO R L U R
wibdrRirbievivRErain thesplaraiRy o supBtapfiaf G ericaraddporet

membess has-heundanidayepieseningwsir eharnelsdarned figm a
leading edge to atrailin?gr? If of Amended Shegt 1111 both faces aof eacp of
ially

th&PirHfify oPEEB AR ertical Sipport tembérs. Preferably; the ~ ="
onsnisditectiorsal lshrougdediverticabwind 5 turbine wherein the boundary
layer preserving air channels exit both faces of each of the plurality of
substantially vertical support members tangentially at an angle less than

15PaegResYan BliferStiack. ro Phefidbly Stheruimi digtlibhal wind
shroudee v evticatavind - tsbine: bavingithe phdratiheobsubkatantially gertical
support members arran radially at.equal intervals,, fromt lurality of
aiﬁ%ﬁ%@oﬁeg%ﬁﬁétgfl %?%1%8 c%#t{rra ]c?gr[gct%%n c%r% %Irl.gj’]frﬁgferably,
theonidicdite ctiovrprshrogtleerveditapwire dddbire Whrselhthefpititality

of gb@g@rgg_aélx verticale Supparimenthars dacludes an aerofoil wall blade
thickness
Preferably, the omni-directional, shrouded vertical wind
turbine wherein the rotating member is connected via a
rotating shaft to an electricity generating power train

asgembly and device.

Preferably, the omni-directional, shrouded vertical wind
turbine wherein between 3 and 6 substantially vertical
support members are included to secure the plurality of
curved members, between a bell mouth upper body and a

base supporting plate.

Preferably, the omni-directional, shrouded vertical wind
turbine wherein the plurality of substantially vertical

support members include a reversed aerofoil section with
identical surface curvatures on both vertical wall faces

of the reversed aerofoil section.

Preferably, the omni-directional, shrouded vertical wind
turbine wherein the plurality of substantially vertical
support members has boundary layer preserving air

channels formed from a leading edge to a trailing half of
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being between 35%-5025 of chord length. 20 Preferably, the
omni-directional, shrouded vertical wind turbine wherein a thickest point
of each of the plurality of substantially vertical support members is greater
than 51% of the chord length from the leading edge. 25 Preferably, the
omni-directional, shrouded vertical wind turbine with an included angle
between two faces of each of the plurality of substantially vertical support

mempers.being in_the range_75 - 150 degrees and within 30 15% of the
TR R Fh 2 ratet Ay P B AR 1y

chor
shreuded sértivabpant teblrerimcluding four or more, horizontal to near
Amended Sheet 12 vertical curved toroidal blades varying in internal
annulus diameter from 20% to 145% of the rotor diameter. Preferably, the

omAichraaiong, S URIB VSR RS turbie dgeorraxangl wind
congabestirfdeeratii afheunaitmsolcaclkyef tha-pluality of curyed
members |heing.e I fween 25% ar d 55% of the diameter of the
rotating r%lel%nbgegﬂfecf(;iD %ggf:%bﬁy, th%%sorﬁﬁltiairagtiogrga , gi%u Yeftital
wiRlBPR iBiHe. tvhtYeiletieisiatal Ry ety et mermise tsastaettol eliive withan

arsangle lessdhan20 degreagtodbedorizontakalan puter diameter and
finish at a vertical bending angle of between 50 to 70 degrees to a

horizontal 15 direction. Preferably, the omni-directional, shrouded vertical

wiRide figbadd withtaslopeiof disherteststraightineudenneeting aa inkeha

pQﬂ@%&ﬂéﬁﬁa%ﬁaaskgkﬂﬁiura1ity of substantially vertical
support members arranged radially at equal intervals, |
from the plurality of air inlets to a perimeter of the

central collection chamber.

Preferably, the omni-directional, shrouded vertical wind
turbine wherein the plurality of substantially vertical
support members includes an aerofoil wall blade thickness

being between 35%-50% of chord length.

Preferably, the omni-directional, shrouded vertical wind
turbine wherein a thickest point of each of the plurality
of substantially vertical support members is greater than

51% of the chord length from the leading edge.

Preferably, the omni-directional, shrouded vertical wind
turbine with an included angle between two faces of each
of the plurality of substantially vertical support
members being in the range 75 - 150 degrees and within

15% of the chord length from a trailing edge.

Preferably, the omni-directional, shrouded vertical wind

turbine including four or more, horizontal to near
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20 plurality of curved members to an inner perimeter of any of the other
plurality of curved members and any vertical axis being between 5 to 35
degrees. Preferably, the omni-directional, shrouded vertical wind 25
turbine with the plurality of curved members stacked with spacing in
between the plurality of curved members such that a leading edge and
trailing edge of each of the plurality ofléurved members overlap by a
minimum amount of 2% of a diameter of the rotating member. 30
Préfarably the BriRRdrBEfana L sRARRRY VErhcAmSintR timhrewith the
plaraiil ok cdhnvatkmembersifozosing-ail «antesing the sheaud-agrossea duwl
swept area of the rotating member. Amended Sheet 13 Preferably, the
omni-directional, shrouded vertical wind turbine where an internal exit
pdahRTERLYof tHefo IR difdiciRmiEl ARAd turBirecisce finemircefl2 5%md
and:ats maximnum Svehanautersabpeimetereiy passage,area
between. any pair of the plurality of curved members. Preferably, the
orr%ﬁﬁgé‘]gg%na f sﬁraocﬁje#vagr ica \gtvlilﬁ:cfﬂtﬁFB‘lnt? HBIERE (RS FESion
haanareduhat isonbiet@dess #idn 70% 6 theodnniilar darenatea-obihe-he
upRarmastgmembes-of the plurality of curved members. Preferably, the
-omni-directional, shrouded vertical wind turbine wherein the uppermost
member of the plurality of 15 curved members is a bell mouth torpid
blade fPrafetablyt tee ommi-directionabsiroudadyadical Wird 1kbing: ng
inclucing nyfiple.al; passages farmed within . Jeast ang of the plural
of curved members to transfer 20 air from a concave sur ace sidefda =°
Céﬁg@%%aﬁggbgﬂkgngle less than 20 degrees to the

horizontal at an outer diameter and finish at a vertical
bending angle of between 50 to 70 degrees tc a horizontal

direction.

Preferably, the omni-directional, shrouded vertical wind
turbine with a slope of a shortest straight line
connecting an inner perimeter of a largest of the
plurality of curved members to an inner perimeter of any
of the other plurality of curved members and any vertical

axis being between 5 to 35 degrees.

Preferably, the omni-directional, shrouded vertical wind
turbine with the plurality of curved members stacked with
spacing in between the plurality of curved members such
that a leading edge and trailing edge of each of the
plurality of curved members overlap by a minimum amount

of 2% of a diameter of the rotating member.

Preferably, the omni-directional, shrouded vertical wind
turbine with the plurality of curved members focusing air
entering the shroud across a full swept area of the

rotating member.
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of the at least one of the plurality of curved members. Preferably, the
omni-directional, shrouded vertical wind turbine including multiple air
passages terminating and 25 exiting the convex surface side of at least
one of the plurality of curved members tangentially at less than 15
degrees to a surface of the at least one of the plurality of curved
members. 30 Preferably, the omni-dirkttional, shrouded vertical wind
turbine where a discharge outlet of a concentric open top of the hollow
member has a diameter that is between 130a and 180% of the diameter
ofthefrotatiny méinbermaiehitieek8hestlsd Blreforabdyd thertical wind

ompisdirectipnal. shrguded vertical wind Bgéggsg\@hs&%an&p%@%m-
discharge outlet of the hollow member is provided with a horizontal

WEHEE AP @B hat U IR NG I et BIBrHIRbRE (RE briiddifectional,
shiocdeswericabWind: tashinewith the-ivedger osateghbelowsagouiles of
the hallow me . at 3 height of;bet n 7%: 191 of an upper _diameter
of the hoﬁ(\éw ﬁg%bjér. %O P% er%%%/%\ﬁft ﬁiﬁdifélcﬁ%%%},ms%wgrgﬁﬁséd
vertical wind turbine where a face length of the wedge is between 135%-

15be et ahsight ehthesapllar of the hiadlow meambes dodPreierabiy theing
omnigllirectiolr;aiz shrggdgg vertical wind turbine including additional

minEwedges Paced Grcumidtentisiy afbdint af 2xtarRal beay ofihaot
hokew Hembépandspaeedaevenipbetlowa arairwellgehwithppritipletair

pa§§%g§s frem R0 YL syHface de an.ingide pdsyrface of the hollow
memoer.

Preferably, the omni-directional, shrouded vertical wind
turbine wherein the uppermost member of the plurality of

curved members is a bell mouth toroid blade.

Preferably, the omni-directional, shrouded vertical wind
turbine including multiple air passages formed within at
least one of the plurality of curved members toc transfer
air from a concave surface side to a convex surface side

of the at least one of the plurality of curved members.

Preferably, the omni-directional, shrouded vertical wind
turbine including multiple air passages terminating and
exiting the convex gurface gide of at least one of the
plurality of curved members tangentially at less than 15
degrees to a surface of the at least one of the plurality

of curved members.

Preferably, the omni-directional, shrouded vertical wind
turbine where a discharge outlet of a concentric open top
of the hollow member has a diameter that is between 130%

and 180% of the diameter of the rotating member.

Amended Shect



Preferably, the omni-directional, shrouded vertical wind turbine including
multiple air passages terminating and exiting an internal face of the
hollow member 25 tangentially at less than 15 degrees to an inner surface
of the hollow member. Preferably, the omni-directional, shrouded vertical
wind turbine where an electricity generating unit is placed 30 directly
above the rotating member in an indepb‘hdently supported nacelle that is

down stream of a shadow of.the. rotat e ngled. Sheet 15
Prefer%rb?fﬁg%ﬁfﬁn%%e\%?%ha% ghggéggﬂ/e%oﬁﬁ? turbine ggfy'rgltgghe
0

nacellB"SE¢BFed By S S FEFrddiRI CSASHER S RurE totidde e
hollovnenembers SoPrefatably;ithe snnvirdiretiodalvshvoudied vertieal wind
turbing\wiese Blecicitrgenerating units are placed directly below the
rofating member in an independently supported rotor hub nose cone. 10
Preferably, the omni-directional, shrouded vertical wind turbine having the

nose E5RESERNEd BY% RBRIMMEEEhOPPBtructirBRfsh Rt Aot &7hERe
suppattingipkate toithehaosedgentedB-Pdeferably , ahecnitdirdctidwal,

shrougeghverticalyinda turbine; wherehesiatating Tember isccennesies to
a complete power generation assembly via a rotating shaft on supporting
rﬁg qb o%&hw mﬁﬁg %

beari &"fﬁgre?era%l?/, & omni-direc onal, shrouded vertical wind

té¥bine wherein the plurality of curved members includes non toroidal
verticaliy serwehhlades cannedted:te saotl otherimdeciosedtpohigornd

arrangeman. 2merefesabhedne-aguN-dreeianals shroudeskvaricalwing

160% of a height of the collar of the hollow member.

15 Preferabiy, the omni-directional, shrouded vertical wind
turbine including additional wini-wedges placed
circumferentially around an external body .of the hollow
member and spaced evenly below a wmain wedge with
multiple air passages from an outer surface to an inside

20 surface of the hollow member.

Preferably, the omni-directional, shrouded vertical wind
turbine including multiple alr passages termihating and’
exiting an internal face of the hollow member

25 tangentially at less than 15 degrees to an inner surface

of the hollow member,

Preferably, the omni-directional, shrouded vertical wind

turbine where an electricity generating unit is placed
30 directly above the rotating member in an independently

supﬁorted nacelle that is down stream of a shadow of the

rotating member.
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turbine with the sloping surface of the collar forming an angle between
5-20 degrees to a vertical direction. Preferably, the omni-directional,
shrouded vertical wind 30 turbine wherein the hollow member is
substantially semi ellipsoid with angles of tangent specified at a starting
location on the ellipsoid and at a finishing location. Amended Sheet 16
Preferably, the Omni-directional, shrodéled vertical wind turbine where an

angle formed by an upper surface of the wedge to a horizontal is between
PERHEFBAY o TR IFHH bS8 FORR o thE THRHoh HFE 1S oV

a holtbwmeehroertigr use omaablanis@immab,y shromeﬂmartiCﬁhmm
turhipg for-geperating electicity. wherein the.hellow member expands in

crass section in a direction of air flow; 10 wherein a rate at which the
hollow member expands in cross section progressively reduces. 15
Preferablsibe hallew srembet whereisniie, hallove mrmbes Hoglugesa ng
dim@ Efée&?{%@é”é e I']Collgw, @emg%r \J/Tvge:rLein a disghar%e ouget oéa
concentric open top of the hollowd nTember has & 25 tiamatst t(Rafk®
betiverntl30dedny 18090 19 thd thamuesisir aintating. mirpeedent 1y
Prafgrabhsdhehallow membsswhesgin an open top discharge outlet of

the hollow member is provided with a 25 horizontal wedge and collar
around its perimeter. Preferably, the hollow member wherein the wedge is
loBatetieloly an hutletrof the hoHdowimemibesat@hetghtvei-heesewing

7%:18%00f an pper diameter of the hallow, BOMEINBET. o1 umn support
structure extending from a base supporting plate to the

nose cone.

Preferably, the omni-directional, shrouded vertical wind
turbine where the rotating member is connected to a
complete power generation assembly via a rotating shaft

on supporting bearings.

Preferably, the omni-directional, shrouded vertical wind
turbine wherein the plurality of curved members includes
non toroidal vertically curved blades connected to each

other in a closed polygon arrangement.

Preferably, the omni-directional, shrouded vertical wind
turbine with the sloping surface of the collar forming an

angle between 5-20 degrees to a vertical direction.

Preferably, the omni-directional, shrouded vertical wind
turbine wherein the hollow member is substantially semi
ellipsoid with angles of tangent specified at a starting

location on the ellipscid and at a finishing location.
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Preferably, the hollow member wherein a face length of the wedge is
between 135%-160% of a height of the collar of the hollow member.
Amended Sheet 17 Preferably, the hallow member wherein additional
mini- wedges placed circumferentially around an external body of the
hollow member and spaced evenly below a main wedge 5 with multiple air
passages from an outer surface to anlfnside surface of the hollow
member. Preferably, the hollow member including multiple air passages

tehhiHaty akd exiting SRR SFEte 6 theS 1o ABAGH ewberal wind
tahgehtially eihtess thamtl degfeemtaiabyinner spiace ofie bellew the

megher. Erelerably f1g Rellovmember whete an clectiiy. generating

unit is placed directly above the rotating 15 member w?%nelnﬁépendently
supported nacelle that is down stream of a shadow of the rotating

members referably:daa hellow menber haviad thepacells-segured by a
" sloggd " radial su%pf)ovgt structure connected to the 20 hollow member

Protarably the Rotow mambaF WHstail it RBIGEnEbeigect ional,
sutistantiehy verti elipsoid withcamplesof tanggrinspecified at pestarting tv
logation on the.eljpseidand at 25 ééﬁﬁ@@gilﬂcai@@ Preferably, the
hollow member with the_sloping surface of the collar ?ormlng an angfé
bt 550 Q8 gfeds fol8%vertical direction. 30 in a further broad form of
the invention there is provided a method for using an omni-directional,

shpuded, vertical wing tyiking for.gensrating electricity ¢ s

cross section progressively reduces.

Preferably, the hollow member wherein the hollow member

includes a diffuser.

Preferably, the hollow member wherein a discharge outlet
of a concentric open top of the hollow member has a
diameter that is between 130% and 180% of the diameter of

a rotating member.

Preferably, the hollow member wherein an open top
discharge outlet of the hollow member is provided with a

horizontal wedge and collar around its perimeter.

Preferably, the hollow member wherein the wedge ig
located below an outlet of the hollow member at a height
of between 7%-19% of an upper diameter of the hollow

member.
Preferably, the hollow member wherein a face length of
the wedge is between 135%-160% of a height of the collar

of the hollow member.

Anmnended Sheet



comprising the steps: Amended Sheet i8 using a plurality of curved
members and a plurality of substantially vertical support members to
collect ambient airflow into a central collection chamber from any 5
direction in a near horizontal plane; using the curved members and the
vertical support members to change the air flow direction from a near
horizontal motion to a near vertical motion; 10 using the curved members
and the vertical support members to7focus airflow from the windward side
of a central collection chamber substantially directly across the full width
of the chamber to a diametrically opposite side of 15 a central collection

Cchamsrso a8, tocbabstariital ynform ramlair g ate aidtiel oppositénand
adigcent sidesQidhe: champbet 1o yeduseainieakage fiam, the oppesite
and .agjacen %?Ssm%f he central %94'5&;‘89&*13 ber,, 20 using the cutved
membeéers an e ver |calrsupportpmem ers ntoydlrect t‘Fle alrﬁow FO 4

> substantiE-aR bt the” UPRRFERRS of b tafing HemBer 2855 fiskey & hollow
membeti¢o perfakdhefaifienwteaving thRekkatating member to gradually
return to atmospheric pressure levels. In a further broad form of the

invention there is_30 provided a method f ing a hollow member in an
omnic gﬁ%ﬁ?&fal? g roﬁ%é \eraear win ?ur%%gfo?ugle:ﬁé\%tiﬁé‘%lectricity
CORRTSIARINES SRS AR RIEH BRéeMpgan internal face of the

10 hellow member tangenmtially at less than 15 degrees to an

inner surface of the hollow member.

Preferably, the hollow member where an electricity
generating unit is placed directly above the rotating
15 member in an independently supported nacelle that ig down

stream of a shadow of the rotating member.

Prefarabiy, the hollow member having the nacelle secured

by a * sloped Y radial support structure connected to the

20 hollow member .

Preferably, the hollow member wherein the hollow member
is substantially semi ellipsoid with angles of tangent

specified at a starting location on the ellipsoid and at

25 & finiehing location.

Preferably, the hollow member with the sloping surface of
the collar forming an angle between 5-20 degrees to a
vertical directicn.

30
In a further broad form of the invention there is
provided a method for using an omni-directional, shrouded
vertical wind turbine faor generating electricity

comprising the gteps:

Amended Sheet



5

10

15

20

25

30

using a wedge and collar arrangement attached to the hollow member so
as to reduce free wind interference from a wind ward side of the hollow
member; 5 using wedge shaped collars attached circumferentially to an
external surface of the hollow member so as to concentrate and direct a
portion of the free wind to air channels formed through the hollow
member and exiting tangentially to an internal surface of the hollow
member; 10 using the channels to disctiarge air from the channels,
parallel to a direction of main air flow within the hollow member; 15
wherein back pressure at a throat of the hollow member is decreased and

air ipwnraughareotating sremberlocaiedraear thedhroalof the halloye
member is i cr%ed; wherein seﬁaration of main air flow along the
1

intesr%%? FUstifrace of e hoftd BTEREEE 58 £ g&imigmbient
prezsufe pecovery withirtlie didllonl Membenwithaeteced pressuke

engrgy-lesses; whetein asustion effect ¢ cr%? an outlet of the hollow 25
member is increased. Amended Sheet 20 INGS The best

contemplated constructional arrangements are. .illustrated in the
acearmpanying diamiagsefiterd VedicahSestenaliewdaken.along ling. o
AAt%f FIGhléA %t}lowgg?ar}f&bcglimené of the shrouded wind turbine 10
FIG. 1A Horlzontal Sectional wewﬁﬁﬁgnlﬁgngﬁﬂ@ BE BFFIGoF SRBRHRS

theZwallemdtforaiggear vertical motion;

using the curved members and the vertical support members
to focus airflow from the windward side of a central
collection chamber substantially directly acrbss the full
width of the chamber to a diametrically opposité side of
a central collection chamber so as to substantially form
an air gate on the opposite and adjacent sides of the
chamber to reduce air leakage from the opposite and

adjacent sides of the central collection chamber;

using the curved members and the vertical support members
to direct the airflow to substantially all of the

underside of a rotating member;

using a hollow member to permit the airflow leaving the
rotating member to gradually return to atmospheric

pressure levels.

In a further broad form of the invention there is
provided a method for using a hollow member in an omni-
directional, shrouded vertical wind turbine for

generating electricity comprising the steps:

Amended Sheet



FIG. 1B Horizontal Sectional view taken along line CC of FIG- 1 showing
the diffuser and rotor blades 15 FIG. 2 Sectional view of toroid blade
shape and stacking arrangement details FIG. 3 Sectional view of the
ellipse shaped diffuser 20 wall. arrangement with wedge, collar and air
bleed channels FIG. 4 Sectional view of aerofoil shaped vertical support
wall with air bleed channels 25 FIG. 5 Selétional view of the toroidal inlet
blade with air bleed channels FIG. 6 Omni-Directional Wind Turbine -
IsomefidFictv BEISE af B edihentoThBgRBsat mveatibe dnoentedson

a towesIsteictuesnperenrded Sheet 2R ETAILEDRESCRIPTION. OF - £rom
THEEIINV\V/lEnl\CIiTQI}IdGSIElIXERéL tlﬂg?ure JiL hows an embodiment of the

presént invention- AR B direttionar A0YnTkHEEE ind turbine assembly

1 is 5 mounted with its base 2 rigidly connected to a support column 17.

Fhe tusbing taian3 Afidipmeter ' with airdoilroter s attached.via
a centralﬂgtating shaft J% to ecaluiE—;Lmeni[él\t/lrv%:[%#rﬁli tgk%% ﬁglﬁ%?g%%ngeﬁ%b ﬁgly to

whicfs SO TPt EF by A Eoimit B xtehdit fRSMRRE Bse32 dithe
complete asseatyy 2Hde dates3:isa porizeatal axistype rmountedd to air

vt 06 b A1 cUAgeCy sclugnat s alles 1.9, Fisghen
tangentially to an internal surface of the hollow member;
10 |
using the channels to discharge air from the channels,
parallel to a direction of main air flow within the

hollow member;

15 wherein back pressure at a throat of the hollow member is
decreased and air flow through a rotating member located

near the throat of the heocllow member ig increased;

wherein separation of main air flow along the internal
20 surface of the hollow member is reduced so as to permit
pressure recovery within the hollow member with reduced

pressure energy losses;

wherein a suction effect across an outlet of the hollow

25 member is increased.
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15 The hub contains the electrical power generatorl5a and all associated
gear box and control mechanisms for converting the rotor's torque into
electrical power. The void area 20 under the last toroid be can be utilized
to house other electrical gear 15c required for optimizing 20 the electrical
power being supplied to the end user. A,}adder to access the hub is
provided through the column 5 from the base. A streamlined nacelle 14 is
provigag:#Qua stream of the rotor 3 and can be attached to the rotor.
This 25 arrangement allows easy access for removal of large rotors
through the top 21 of the shroud assembly. In smaller sized models the
verticahsuppert cotumantptand? detetedwarid threaiacetieaugmpleteswithe
all g ing..equipment 15 r Y ed beams 22 30
attac%:ﬂe%%)‘%%e%a#rg% giﬁﬁ%s%%év%éﬁ%d%%vpﬁ%r%_ﬁ he rotor. Amended
Bheet 22 WALLS As shown in Fig. 1A Three vertical walls 6.1, 6.2 and
6.3 pfaerafoilshapec arrangeeimdially-atequallangle: istervalspextendin
an angle to theF\fcartic I fr(S) w.en5 ba%?eez o<1; H}% set;lroug ftotng %‘i{k@&é’é@
entry of the shroud. Radially tﬁe?/ span Frlgm, near the central air
chamber's perimietér 4@xtbieyond the outer perimeter of the toroids.
Their extension "M' beyond any toroid blade is limited to a maximum of
'0.3D. Their vertical height 10 "P' from the base 2 tq the "bell mouth'

1Qverfibfig didc - tafbeta mmfhtfidt 0715 AS dbHied ifisg 4 e B2 ©F
support wall aifoils havelzerdnganiterantlakeyplatediidseversed
configuration to the

¥FIG. 1B Horizontal Sectional view taken along line CC of

FIG. 1 showing the diffuser and rotor blades

15
FIG. 2 Sectional view of toroid blade shape and stacking
arrangement details
FIG. 3 Sectional view of the ellipse shaped diffuser
20 wall arrangement with wedge, collar and air bleed
channels
FIG. 4 Sectional view of aerofoil shaped vertical
support wall with air bleed channels
25
FIG. 5 Sectional view of the torcidal inlet blade with
air bleed channels
FIG. 6 Omni-Directiomnal Wind Turbine - Isometric view of
30 an embodiment of the present invention mounted on

a tower structure
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standard manner, to aerodynamically focus the air 15 impinging on them
towards the central air collection chamber 12. The thickness "T' of each
wall blade is between 35%-50% of the blade length "L' and the thickest
point "N’ of the blade is reached at not less than 51s away from the
leading edge 24. The two faces 23a and 23b 20 of the wall blade curve
elliptically from the thickest point 25 tlvards the common trailing edge
26. At the trailing edge, both faces of the blade finish at a slope "AA' of

6DEEYFEED P RRERERTE e OF tREDIRE B AMcluded angle, which is
twice "AA', between the two wall 25 faces ranges between 75-150
degrgerRaithin 151 of the chord length from the trailing edge of the wall
blade. The leading edge 24 of the wall is constructed with air channel
operings 21 ettically-plasedxaiongdie vertioad edgefam thesbel reeuthan
to the.b_eas.e of the %Q'ifouafjd Aiﬁr3 %Qecc{jaﬁfg %8 rf%){?l theseS o&?gingls germit
in?emé'tll%m (ﬁa *Rinetic er%nrgy air from'the’lea mgeeaae?o & réaf Ralf
ofiswthtfadew bfithé trade s6 r@infirgedhe benmreaeyddyspotaf flonang

ang {egice air flow separation. The Amended Sheet 23 injection
channels exit the blade surface at an angle 'AB' less than 15 degrees to

the tangent to the s rfacg. Tthi reducces engray. losses in the acceleration
s S R e e e

13 a@ts 166, lpHRTEfOe Placed Defvaer the baséWandié Béll hfouth

ofdbeishiedd asshawndpdigdnare-seeured hetveen fg yertical walls
6.1, 6.2, and.6,3. As shown in_Fig.2 these blades are of inverted aerofoi
RS T v R e AR el SR MRS o OF The
accelpregse assembly. The rotor 3 is a horizontal axis type

mounted vertically.

The hub 4 is retained by additional stay cables 18
attached to the shroud diffuser and supporting wall 19.
The hub contains the electrical power generatorlbSa and
all associated gear box and control mechanisms for
converting the rotor’s torque inte electrical power. The
void area 20 under the last toroid 10e can be utilized to
house other electrical gear 15c¢ required for optimizing
the electrical power being supplied to the end user. A
ladder to access the hub is provided through the column 5

from the base.

A streamlined nacelle 14 is provided down stream of the
rotor 3 and can be attached to the rotor. This
arrangement allows easy access for removal of large
rotors through the top 21 of the shroud assembly. In
smaller sized models the vertical support column 5 can be
deleted and the nacelle, complete with all generating
equipment 15b, can be supported by slcped beams 22
attached to the shroud diffuser 9 wall down stream of the

rotor.
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and change the direction of the air flow entering the passage ways
between them, from near horizontal to near vertical. A minimum of four
toroid blades 10a, lob, loc, IO0d 15 excluding the "bell mouth' toroid 7 and
the “end closure' toroid 10e provide optimum energy capture and
utilization. The largest toroid blade's internal (annulus) diameter is
identical to the diameter of the Iarger%?pening of the converging section
1JW ing to 20 the throat. These two edges are continuously attached
to at their peripheries 48 to form a single body typifying a "bell
mouth” entry to the throat 8 where the rotor is located. The toroid blades
inftfie SHETHd Hs eIV 1F theiP U5 fRdria Bimufustdiafnéeriéng - 3
2090- hebt%rofithestotpe diamese&or aplitaumyresults giheismaliest
togglig's_r\i)g%naleann%l S A9 diameteli(\a/a;:igs tFetween 20%-35% of the

5 ean‘ﬁ%]ﬁ% ﬁ@ldigl%%‘f’ert\?gries

, exXt 1 an an
rotor diameter and t?\e argeStI%ormgs interna
bé&veere1069-hasshePse FstoEB0 HRkdetrwithexhroudfAsBRown in

Figa2:3he total exit akea ok the, pessagelnay between each-pajt of

these blades is a Amended Sheet 24 minimum of 25% and a maximum
of 7595t thé ity Br&& “Eh? of theFaSBabe Wy s fire FiENSATRE OF
bledestTheiBladerbasrofelt sectidncentre rydad angmber sadiusl afe

curyaluig Rehebyegnaaand,0. 0pThaplade's o, canigding.angle
'AC' at the leading edge 29 is between 0-15 degrees to the horizorital "AC’
and at feTaiTy Bfje 305 ADDetiekh Bovihdegresdengedisc 47

herzontal. aTherdlades @fe @rranged staggered in front of the

As detailed in PFig.4 the support wall airfoils have zero-
camber and are placed in a reversed configuration to the
standard manner, to aerodynamically focus the air
impinging on them towards the central air collection
chamber 12. The thickness ‘T’ of each wall blade is
between 35%-50% of the blade length 'L’ and the thickest
point ‘N’ of the blade ig reached at not less than 51%
away from the leading edge 24. The two faces 23a and 23b
of the wall blade curve elliptically from the thickest
point 25 towards the common trailing edge 26. At the
trailing edge, both faces of the blade finish at a slope
*AA’ of 60 degrees to the centerline of the blade. The
included angle, which is twice ‘AA’, between the two wall
faces ranges between 75-150 degrees, within 15% of the

chord length from the trailing edge of the wall blade.

The leading edge 24 of the wall is constructed with air
channel openings 27 critically placed along the vertical
edge from the bell mouth to the base of the shroud. Air
channels 28 from these openings permit injection of high
kinetic energy air from the leading edge to the rear half
of both faces of the blade to reinforce the boundary

layer of air flowing and reduce air flow separation. The
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shroud's bell mouth starting with the next largest toroid 10 10a. To ensure
there is no horizontal line of sight from the windward side to the leeward
side through the full shroud, the trailing edge of each subsequent toroid,
overlaps the leading edge of its previous toroid by a minimum 'F' of
0.02D. The angle 'AE' between the vertical 15 and the shortest straight
line connecting the trailing edge of thélargest toroid and the trailing
ed%es of any of the subsequent toroids can range between 5-35 degrees.

THETES WOl THEWhich RThE '&RE RIRAE fBGitAS SdfcRPniciited on

theAsHsel8sA m:;aljgecii@glr&é%textem frong ¢he: |ash tateid'sutsibag .
edgg 49,to4meet, thgsupportealumn, 3, tg,completely enclose L#Tt::f%e%%ﬁé”y

toroid's annulus. The 'béll mouth' torcid's leading edge is circ

e ith a flat overhang disc 47 to finish at the leading edge 24 of
t)g'ISEg géIlvwalls 25 6.1, 6.2 and 6.3. Fig.5 shows air channel openings

35 critically placed along the perimeter of the leading edge 31 and along
th® cBRBAvEERfate 32 8FESCH toftid 10ala0boT0é Andlrcks siddading

thedesll mayth: These®peningsi and asseciated 30rair shasnels:3dk perait
in'eq.t'@n of hi holgn gc engg}/ ir from the Ieadingiedge to the convex

surface 33 of the blade fo feinforée the Boundary ager of &ff fRFRGSS
albRgHRecdivexvsartdcaandaddace alr fléweparatioh Frorhzhelsonveikn

swiface of the,blade, Jhe injection Arended Sheet25: thapgels exit 86.,

the_% nvex side at an angle 'AF' less than 15 degrees to the tangent. This
mERErE agatt TeHTRES entrgy BESIntRESECRRNARE Hrogsss ITRate
lashtbroigh heed dgsendtirsguirecthisods tigeainis flow entering the

passage ways between them, from near horizontal to near

vertical.

A minimum of four toroid blades 10a, 10b, 10c, 10d
excluding the ‘bell mouth’ toroid 7 and the ‘end closure’
toroid 10e provide optimum energy capture and
utilization. The largest toroid blade’s internal
(annulus) diameter is identical to the diameter of the
larger opening of the converging section 11 leading to
the throat. These two edges are continuocusly attached
together at their peripheries 48 to form a single body
typifying a “bell mouth” entry to the throat 8 where the

rotor is located.

The toroid blades in the shroud assembly vary in their
internal annulus diameter from 20%-145% of the rotor
diameter. For optimum results, the smallest toroid's
internal annulus 49 diameter varies between 20%-35% of
the rotor diameter and the largest toroid’s intexrnal
annulus 48 diameter varies between 100%-145% of the rotor

diameter of the shroud.

As shown in Fig.2, the total exit area ‘Ex’ of the

passage way between each pair of these blades is a
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5 directed along its convex surface. Referring to FIG. 1, wind flowing from
any direction and entering the shroud's horizontal passage ways 13a, 13b
13c, 13d and 13e created by the toroid blades loa, lob, 10c, lad and be,
will accelerate and exit the blades at 10 a higher velocity into the central
collection chamber 12. The lowest passage 13e which is located closest
to the central axis of the chamber is (?résigned to produce the highest exit
velocity and i Wélglgge di;%cted across the_ face of the inactive passage

W iy THEnGthd Win@ T HRSmEPEMe R i air

Wg%l B8 Whitch are’nd
actBrds affliidedpranrgaimgatebatretnits peessame beirgitower Than the
piessyLe in the-gpby side 39:0fthednaciive nassage iaysARd Induees,

air flow into the chamber 12 via the inactive passage ways, thus

sighiffCants T88Gcing 26 &' e8tafe DTRir&eRng tRe cRambdada the
amﬁz&msmgeamgy& THROAT tThe Miﬁﬁt@@%ﬂt@ collestioReen
chambegdz,iseich, aldhg gusrage alr valacity figm (he jower par of the
25 chamber to the upper part is nearly uniform or'is increasing.”AS shH&tvn
inSEge1 3heltfell MdutR RSB et o P RY Tasfths shrded hericwstal .

cameenricaby towardsthe dexoat & Jhetuubing retoi-d is-sityated near
dgwno%[ée%mbo(affife n’ghrot t. The Cross secti?}n rea. 30 of the throat 8 of the
short converging section L iiat- cBAnEes thE Bl Hishth forffs anftfie

afdahe Biffeser194s Hottessi tharp 78 o ztheterbss seetiofi aségiaf theom
belha1quthdpEaid ssarRulbs 48,As thehub 4.alsa f%ﬁ%%%zﬁ%éf‘ dedh 1

Sheet 26 the throat area its diameter is limited to a maximum o
shroud, the trailing edge of each subsequent toroid,

overlaps the leading edge of its previous toroid by a
minimum ‘F’ of 0.02D. The angle ‘AE’ between the vertical
and the shortest straight line connecting the trailing
edge of the largest torcid and the trailing edges of any
of the subsequent toroids can range between 5-35 degrees.
The last toroid 10e which is the ‘end closure’ toroid is
directly mounted on the base 2. A conical section 37
extends from the last toroid’s trailing edge 49 to meet
the support column 5, to completely enclose the last
toroid’s annulus. The ‘bell mouth’ toroid’s leading edge
is circumferentially extended with a flat overhang disc
47 to finish at the leading edge 24 of the vertical walls
6.1, 6.2 and 6.3.

Fig.5 shows air channel openings 35 critically placed
along the perimeter of the leading edge 31 and along the
concave surface 32 of each toroid 10a, 10b, 10c¢ and 10d,
including the bell mouth. These openings and associated
air channels 34 permit injection of high kinetic energy
air from the leading edge to the convex surface 33 of the
blade to reinforce the boundary layer of air flowing
along the convex surface and redﬁce alr flow separation

from the convex surface of the blade. The injection
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0.3D. The higher the reduction in the cross section area, the greater the
back pressure build up will be in the central collection chamber and the
greater the loss of 5 air through the inactive sections. The air stream
profile of the rotor hub 4 and nose cone is designed as a semi ellipsoid to
ensure that the air approaching the throat from the active passage ways
is able to flow across to the far side &f the throat with 10 minimal
interference. This result%in the full swept area of the rotor blades

rEEBNINY &ir & hear AN e RIGENiSs 38rdts BrédiEifg the cyefie®
stiess |0&didgg oachetrotdiheladesg BHERFUBER, @eidiaR &&yWwEDGES 15

;ﬁ&%‘lfé’é‘ dthenfxpands.as {he copcentrio,difisers i, a1y opemiop

1. As shown in detail in Fig.3 the diffuser takes the general form of a
sEfitelfresid Wit thel2R5ICAGE BEHE Barlgett F th@htfal’surface of
the edipsef at theydows siseaskoftheshteat 8 being a 20 maximum of 30
degrees and a minimum of 12 degrees to the vertical. The slope of the

internal surface 3&-pkthe  diffuser piegressivebsreduycesdo.a madmury of
5 degrees. The vertical distance 'H' from the start of the diffuser section

tEHSPoM 38'% SMMiMUI STHIE6 s PS5 afftEer@itivs i pretBure
af the airdaasing thee turbéae dfades, vitdchds-betbvb Biesphedc pregsure
tq jrise sieadily onear gbient NESSYIG IEVElS, Teb:?i %’ e&zq%tyb‘ifatggf'at
decreases as the diffuser expands. The diameter of the diffuser at this
|GcétisSY iy 3OBerhe e I3 280 6THHR thFodt AaRicBr CHgARfISE? -
extendsaed ©xpasdsdurthes faha FAINFBUTLIaREH 'd16ké¥r 1290 nidhe
dc':fé% elraquarJal?{esr %tfsgk?‘es %hé een:.g e:gss (e::%tigned to produce the
highest exit velocity and it will be directed across the
face of the inactive passage ways 38 which are not
directly facing the wind. This movement of air acts as a
fluid dynamic ‘ailr gate’, due to its pregsure being lower
than the pressure in the entry side 39 of the inactive
passage ways and induces air flow into the chamber 12 via
the inactive passage ways, thus significantly reducing
the escape of air entering the chamber via the active

passage ways.
THROAT

The design of the central collection chamber 12 is such
that the average air velccity from the lower part of the
chamber to the upper part is nearly uniform or is
increasing. As shown in Fig.1l, the bell mouth entry
section toroid 7 of the shroud narrows concentrically
towards the throat 8. The turbine rotor 3 is situated
near down stream of the throat. The cross section area
of the throat 8 of the short converging section 11 that
connects the bell mouth toroid’s annulus and the diffuser
9 is not less than 70% of the cross section area of the

bell mouth toroid’s annulus 48. As the hub 4 also reduces
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27 collar 40 finally opening to the atmosphere 21. The internal surface of
this collar section makes an angle 'AH' between 5 - 20 degrees to the
vertical. A wedge 41 is formed along the perimeter of the outer surface of
the 5 diffuser to deflect, in combination with the collar, near vertically the
free stream air approaching the diffuser from the wind ward side. This
deflection creates a suction effect alorig the internal walls of the wind
ward side ol the diffuserand Increases ainfiqy exiting.the 19 diffuser, -
resulting in increased air flow being drawn through the throat 8. The
higheP side6f tHeaRtige® KRAEE iSTnish &hdeBotsmsswt39nfahea
caltas 4xedberangle 'Addiormeskby the uppersugage of the \A&;}d%éfs )
between 10-60Q degrees to the horizontal. The surface 15 |ength 'K' of the
W%e g?(‘éergralikisclg)((?altgveegéE n i%Si%ﬁ@ of v%rrlt?ca Yeighf A" 5F thteL‘c‘?oI#ac?-s Fhat
s@gforeRyouaterdide sfane Wedge4Ristoges down wards towards the
diffuser and can be enclosed. The length of diffuser required to achieve
thitsamersuctierefieet hiltevidfouti20 this presenibed wesgemrd eeliar is
qre ' lon this .arrangement. Two addjtjonal minor
w‘éég‘é%%? \g%cgn% argsr%gle%, lseuit €8s 1 ggm%fooe%? t %esigié%aﬁ %eé foried
afFRI PR BiRsrnal peHietaE of Hesdiffs ercAi tharmes apenitr}ss23 44
ang passageways fess ihe sutesurface tathe nnateseiacs of then
diffluger are formeg circumfer%@}ially on tTg shroug body immediately
abova Where the Uppet sutface of these mihor Wedtes tirish HERodA §7
FiRf 3-TEheset opdnlags pennitanjettionafhigh kiretic engifyyrair from 30
theswind ward side &2 the innersurfaceotihe diffuser todeinforee,the g

ry layer of air flowing and reduce
bggnggé/rgfor blades.g

DIFFUSER, COLLAR & WEDGES

The shroud then expands as the concentric diffuser 9 with
an open top 21. As shown in detail in Fig.3 the diffuser
takes the general form of a semi ellipsoid with the angle
‘AG’ of the tangent of the internal surface of the
ellipsoid at the down stream of the throat 8 being a
maximum of 30 degrees and a minimum of 12 degfees to the
vertical. The sglope of the internal surface 38 of the
diffuser progressively reduces to a maximum of 5 degrees.
The vertical distance ‘H’ from the start of the diffuser
section to this point 39 is a minimum of 0.5D. This
diffuser allows the pressure of the air leaving the
turbine blades, which is below atmospheric pressure to
rise steadily to near ambient pressure levels. The
velocity of the air decreases as the diffuser expands.
The diameter of the diffuser at this location 39 is

between 130%-180% of the throat diameter.

The diffuser extends and expands further for a minimum

length ‘J’ of 7%- 19% of the diffuser diameter at 39 ag a
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air flow separation. The injection channels 45 exit the diffuser surface at
an angle 'AK' less than 15 degrees to the tangent to the surface. This
reduces energy losses in Amended Sheet 28 the deceleration process of
the air flowing along the inner surface of the diffuser. As, seen in Figure
1, the complete diffuser assembly 9 and throat section 8 is supported by
the vertical walls 5 6.1, 6.2 and 6.3 tt%r7ough extension walls 19 attached

to I g id. itional structural support struts 46 extend
fréﬁ%ﬁ@d I%}ES%?%OQ l';%g vé%gtg;%fg T 6?%86.§%§£#€%ef5 DgejstriEBSn With
retSETicerth fieFaB6Te Bétdiltrdestritiorrsalicirnfenaines chtheraiove

desaribeskemhadiments argespmmarized: helows 45 There isprovided an
omni-gci)recggngh, shro%gled vertical dischar%}wmd turbine which consists

SOt pracsa within A Sh LS HEUGHaT &dghiet

of an axial. aeroroiPtype-t i
théldirerrirwith Mimfhattonsdtrictionn 20-dompatison writh etheraertiealar

dissharge shioud Arraagenepts, ihe aerodynamic tqeusing, agcelerating
arrangements, the fluid dynamic "air gate™ arrangement to prevent

lebk RGeS tHE Wty c St arr dgement A8 fiel Aiscraabet the
diffuset ¢a ircrease sunting effects 25Hraugkiha §hwotﬁ@m9§d§%%ﬁ
hi (AY through the rotor. The er extracted by the
ro%?éisa%r?ar%%?%%%%%&:?#c :ﬁg\clzv%?ag%%sergtloxﬁ \l%ﬁ“éheé{ l&ﬂﬁﬁné%ﬁaﬂ
nfEchEifeh; 30erke Shrsud-m Greprastsd embodiftentiof ihe idention is

through the throat 8. The higher side of the wedge is
located to finish at the bottom end 39 of the collar 40.
The angle ‘AJ’ formed by the upper surface of the wedge
is between 10-60 degrees to the horizontal. The surface
length ‘K’ of the wedge 41 is between 135%-160% of
vertical height 'J’ of the collar. The supporting
underside of the wedge 42 slopes down wards towards the
diffuser and can be enclosed. The length of diffuser
required to achieve this same suction effect, but without
this prescribed wedge and collar is more than twice as

long as this arrangement.

Two additional minor wedges 43 of similar shape, but
less than 10% of the size, can be formed along the
external perimeter of the diffuser. Air channel openings
44 and passage ways from the outer surface to the inner
surface of the diffuser are formed circumferentially on
the shroud body immediately above where the upper surface
of these minor wedges finish as shown in Fig. 3. These
openings permit injection of high kinetic energy air from
the wind ward side to the inner surface of the diffuser
to reinforce the boundary layer of air flowing and reduce
air flow separation. The injection channels 45 exit the
diffuser surface at an angle ‘AK’ less than 15 degrees to

the tangent to the surface. This reduces energy losses in
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constructed with a convergent “bell mouth' with toroid blades at the entry
leading to a throat section. Free wind moving in any direction is
intercepted by these Amended Sheet 29 blades and is directed in to the
convergent section. The blades are curved in a radial direction, with an
aerofoil cross section, starting near horéfontal at the external perimeter
and finishing near vertical at the internal 5 perimeter. Each toroid blade

has Bhaiffere AL 8ERteRr TRRCBRA Rbutiitondistsidryiadidwrrathehe

largesthdrtesnalcdiameter arnuwus)whdich, is horizontally extended at the
perimeter and conically extended at the annulus in the shape of a

frusgum. Toachieve-ggeater 10 iei?éceemgagé@edwmwsgggg%l%

toroidal blades are staggered and arranged concentrically in front of t is9
"belPRbUtRE ComARAET Pwith tRe TR PARSt RoithAE bladsierl walls
finishing withethersmallest: hbokigh camhined annuluses of dhe teeaidal +o
blades, defipe g, ceniral collegtion shamber wihigh act3 85 & closed,, .
con uﬁfor air moving towards thé full cross sectional- area of e~
convérgelr thoaseenion Wwearetire Gidtiss picated. iris previerrad Wrokd s
mowing hogizentally, 20xdirectly across, to the opposite side of the air
chamber by the overlapping of the external perimeter and internal
perimeter of adjacent blades. The smallest toroidal blade's annulus is
enclosed 25 completely with a conical extension section which assists in
1HireBarg W@ Bk Ntering the chamber via this passage way, which is
located closest to the central axis, towards the inactive toroid blade face

Ofﬂ%%égkgg?g%ence to the above detailed description salient
features of the above described embodiments are
summarized below:

15
There is provided an omni-directional, shrouded vertical
discharge wind turbine which consists of an axial,
aerofoil type rotor placed within a shroud. The open
design of the shroud with minimal constriction in

20 comparison with other vertical discharge shroud
arrangements, the aerodynamic focusing, accelerating
arrangements, the fluid dynamic “air gate” arrangement to
prevent leakage and the wedge/collar arrangement at the
discharge of the diffuser to increase suction effects

25 through the sgshroud promotes much higher air volumes to
flow through the rotecr. The power extracted by the rotor
ig transferred to an electric power generator through a

rotating shaft mechanism.

30 The shroud in the presgent embodiment of the invention is
constructed with a convergent ‘bell mouth’ with toroid
blades at the entry leading to a throat section. Free

wind moving in any direction is intercepted by these
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30 The toroidal blades are secured in position by aerodynamically shaped
vertical wall plates connected perpendicularly through them. The vertical
walls run from the bell mouth to the end of the last toroidal blade.

Amended Sheet 30 These walls span across each toroidal blade, starting
from before the outer perimeter of the totdidal blade and finishing at the ‘
annyulus. Thesea/valls ssist in_ngreasing the free wind interception by,

aer cb%da?ﬁic%ﬂy Slgccgeﬁl%(fi%%éthlenfréé) Wit ifiBIRgHG BRthERFEAGT: The
focuslrgidattawardsithessentral €otledtien cHamidrer inth mitithalagneegpywfoil
(055dDd0g RIOEeSSrNisia AChiGy StbOY SANSIHCHNG I WalRas Be nar

reversed profile aerofoil which has identical curvaturés on both vertic
surfaBés 1B 6rtheRtalf AR B olRdEr Y BT Shengtherifg Baternal

Thapeeisfermrthedaading-edga ob thelaerafpil ;£XiliTg cathethsufaces: .
The, aerodynamic free wind interception decreases.the, 15 approach
veloigﬁ?/ of¥ﬁ§ [J;;emeovl\llﬁhd toci‘/%lrsd%sstﬁg S %roﬁd %%%O%gn%rtt% par? o?ﬁ’]reg est
wind's tkérretic. e deryyetospre bzumeL lasdrgyhSomel of this pressirdlanergy is
utilized to, uergemerhedossas i the fpfoidal blades; the remainder. (yo

energy is_re converted to kinetic energy when the air’is 20 accelerated

throTigRthB% ot acting 107818 19408 CAARTRIE -tolagRERIEIRRIfES HSthe
10wind 1s aovefiowing infthelzential €ollectier ghambelciiod acar vesiial are

directigg davais.tie lyagh2a eduactie;sectiops of thedgroidal .,
blades, on the opposite side of the chamber wi a}ﬁpear as plane
surfabés hsafdtiny the PSR BEAir bRterfiftHeext largest toroidal

blade and finishing with the smallest.

15 The combined annuluses of the toroidal blades, define a
central collection chamber which acts as a ‘closed’
conduit for air moving towards the full cross sectional
area of the convergent throat section where the rotor is
located. Air is prevented from méving horizontally,

20  directly across, to the opposite side of the air chamber
by the overlapping of the external perimeter and internal

perimeter of adjacent blades.

The smallest toroidal blade’s amnulus is encleosed

25 completely with a conical extension section which assists
in directing the air, entering the chamber via this
passage way, which is located closesgt to the central
axig, towards the inactive toroid blade face of the
chamber.

30
The toroidal blades are secured in position by
aerodynamically shaped vertical wall plates connected
perpendicularly through them. The vertical walls run from

the bell mouth to the end of the last toroidal blade.
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chamber, towards the convergent section and the throat of the shroud.
The high velocity movement of air across the 30 face of these inactive
sections creates a relative negative pressure with a suction effect to drag
air into the chamber performing like a fluid dynamic "air gate" resisting air
leakages through the inactive sectionsj. As the air approaches the rotor in

~ the throat section its Amended Sheet Ql velocity is reduced which results

InANLRCIeRse I figasulewilh salue MRs Ak ipakage ia he glosest
inactive toroid passage way. 5 The toroidal lades are constricted with
criticdily B5iheEE ditpasekges Bori s esneivaarfaeraside lwhibhdés and
suhjedted taglieactimpactiyithe Winge te: the, coBveX s3wfage, side. These
passages_permit fransfer of small .quantities of air from the high pressure
colr%%gaass%? ceE 8t§ﬁﬁg c%%r%/gexlgkjtg:rfaarccéé%leoBagé’ag@se KRy BetionaytY
to> &ffeweaha tidisfehing afrtoweictabge htialipgo dre téemvexnsidé andbing

thesarpedirestionas the main airfloue oyer the cppvex.surface; This
reduces thﬁ]se aration of main air flow from the convex side (by

StTETTRENINY the- Ts Hiffd BEORGAR, 1aRifFtneeBy ReauemgPressure
erengyt lossesiwhehenteiing the chamberrIbe entoyf 10 the dreabimthe
sheudyisconstr | ' ction,,in the shape of a
standard frugtugg}gtg%%&%qa%ﬂgt% gjl?l r%g\%ﬁg\fg\?v%%gs? §1es %hrrg?lf &

sIBivIy B CBtdrat@ Wit iddu Ry priasYrd fossesS NiqRe B RIHatergy is

extracted anEhenpressUreANRIGY cakibesdr sHeam rapigiy deareasesy
resglt;ﬂnoqckq tshéa %iarm%SS stream pressure reaching sub-atmospheric levels.
The shroud in the present embodiment of the invention is

The aerodynamic free wind interception decreases the
approach velocity of the free wind towards the shroud and
converts part of the wind’s kinetic energy to pressure
energy. Some of this pressure energy is utilized to
overcome the losses in the toroidal blades; the remainder
energy is re converted to kinetic energy when the air is
accelerated through the contracting toroid blade

channels, to higher velocities.

As the wind is now flowing in the central collection
chamber in a near vertical direction towards the throat,
the inactive sections of the toroidal blades, on the
opposite side of the chamber will “appear” as plane
surfaces assisting the flow of the air, entering the
chamber, towards the convergent section and the throat of
the shroud. The high velocity movement of air across the
face of these inactive sections creates a relative
negative pressure with a suction effect to drag air into
the chamber performing like a fluid dynamic “air gate”
resisting air leakages through the inactive sections. As

the air approaches the rotor in the throat section its

Amended Sheet



constructed with an open top air discharge diffuser assembly in the form
of an inverted ellipsoid/frustum from down stream of the throat. This
enables the pressure 30 of the air stream to regain to atmospheric levels
by the air stream velocity decreasing with the conversion of part of the
remaining kinetic energy to pressure energy. Amended Sheet 32 The
free wind passing across the discharg%lopening, subjects the opening to
a relssur% d,ifferexrjtigl t(::)i%fevghgo%ardst e free wind and air from the

shroud is dfawn into the free wind Stream: ThiS atBwsHEGHEEsdfe down

5 sreasokthwlidiosoneatingreatér sulsatawsphesct lsvets resadting in
everphighes ensrgy exiractian dromthe air stream through the rotor.
Without the pressure recovery the %lree wind stream passing across the
top opening, will be at a higher pressure than the pressure 10 at the exit
arththis edith bisirust. exit of the atrdremrthe diffuspr ncausieg eabagk

pr. re.and.re | ir flow, through the rotor. The larger the . .
digc?hgalér%e% ggérn igl%%%%grgegééiet%é qcu%eﬂﬂctﬁi\/’ of %ﬁ%r?t?aﬁ ngacgﬁl’o fﬁ%lﬁge
wih® FORERE R rdiRt GhEfie alaivRi e alitemti Bie highdiheconvex
velogitsinerease at the duoghddaweyepdhis diffusion: auocess ggeds to
be cggi:e.dcout grafduaJI¥ %nd the _diffusion cone needs to be very long to
achiave this 3o Gnclited & e 188s 1B FEGTRES). Shitec i)

10 wide diffasiomanegesital alue. toThowsepsagton at theasalt andedueto the

15
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inerfeignegofithe waks fromy the oty by the freg ind; at Yfg{f fisdharge

out let. 25 in the present embodiment of the invention the diffuser length
h&SBEEH rEiteddy empiiiing Afeditssidenigs the main airflow

over the convex surface. This reduces the separation of
main air flow from the convex side (by strengthening the
fluid boundary layer) thereby reducing pressure energy

losses when entering the chamber.

The entry to the throat in the shroud is constructed with
a converging section, in the shape of a standard frustum,
which enables the air moving towards the throat to slowly

accelerate with reduced pressure losses.

At the rotor energy is extracted and the pressure energy
of the air stream rapidly decreases resulting in the air
gstream pressure reaching sub-atmospheric levels. The
shroud in the present embodiment of the invention is
constructed with an open top air discharge diffuser
aggsembly in the form of an inverted ellipsoid/frustum
from down stream of the throat. This enables the pressure
of the air stream to regain to atmospheric levels by the
air stream velocity decreasing with the conversion of

part of the remaining kinetic energy to pressure energy.
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attached near the discharge outlet of the diffuser. This reduces free wind
interference from the wind ward side and enhances the suction effect
across the face of the 30 diffuser outlet. This decreases hack pressure at
the throat and increases the air flow through the rotor. Additional wedge
shaped collars are attached circumfe nggntially to the external diffuser
body. These Amended Sheet 33 coricentrate and direct the free wind to

alrghannels @ﬁﬂ'ﬂ ga&}%g&e piluser nternalsyface Qroﬁ‘gthe

direction of air flow his reduces the separation of niain air flowalong the
diffiSe eSS uPRRRR B 5:§trén§ﬁfe?ﬁﬁ’@fﬁ1@ﬂﬁi%ﬁ§@&ﬁda‘r%/ lajaped
thetakyrperontingrpee ssuRe reeeyvery withisrhewkiffusafonih i redueein
pressure-energy I losses. The Jotor pl ed nﬁ the thl:’é)at mterc ts t e 1 10
accelsrated wing and extracts | power romm it AS the Wind® spee ncregdss
arfktrenmtof s theatiorkd speedr firrbasesahe haikpressorpirréases

and.the leakage: fromm the ceptial sollectionchamber.via tha inactiye on

toroidal blades increases, the pressure losses through 15 the curving
tofSi8aPBades 4iRE s‘?&r‘f‘ﬁ&gﬁt&%regﬁ’r reSdERG T RIS diGon
attregheewind spetdsebytedusingeand reversing theraugmehtaticspeffect.

Thiz Rrgvides, a1 qeneficial. feqly 0{7%8{p%‘l‘&&ﬂﬂgéh%ﬂi%?rtHQ”%;?SE‘&ure

exposed to very high wind spee he rotor Is a horizontal-axis type
witel lﬁ?ﬁln%xrb’%o?nﬁﬂdi}?&éd ViHicais BtGE @pabledf ERfadtity pBWer
framdhewines dhe EQiQé@ﬁ@sﬁt%@fcwv@fz@é’s@aﬁﬁéo&rﬁfC:E@cﬂh@@ﬂ@ﬁ of

oRtirpizeetfor wing pawet progyction i

The larger the discharge opening, the greater the
quantity of air entrained into the free wind from the
shroud; the greater this entrainment, the higher the
velocity increase at the throat. However, this diffusion
process needsbto be carried out gradually and the
diffusion cone needs to be very long to achieve this
(included angle less than 15 degrees). Shorter cones with
wide diffusion angles fail due to flow separation at the
wall and due to the interference of the wake from the

rotor by the free wind, at the discharge out let.

In the present embodiment of the invention the diffuser
length has been reduced by employing a wedge and collar
attached near the discharge outlet of the diffuser. Thisg
reduces free wind interference from the wind ward side
and enhanceg the suction effect across the face of the
diffuser outlet. This decreases back pressure at the

throat and increases the air flow through the rotor.

Additional wedge shaped collars are attached

circumferentially to the external diffuser body. These
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25 this shroud arrangement. For small units the electric power generating
device, coupled to a gearbox or otherwise is placed above the rotor
blades, in a nacelle in the leaving air stream. The nacelle is supported by
a radially sloped beam structure secured to the body of the 30 shroud.
The support structure is sufficiently slgped to ensure that any upward
deflection of the rotor blades will not foul the individual support members.

AmmgpdedSheat 344 I URits, 0 eperati uipment will
be lgcated in the nose c?r%g%u%ﬂoéf t%%%tc\%%%gﬁhggu%{g}gegr%?%ﬁ%ﬁow

cofthhh &de R BRI rdtBr hBSe Sddifanan ke rrat stmessirold
asseentdlywitltsippost5 4he nEsewcornmn Singlesaicasitiple geneatorson o

plaged, insid n ne, should be easily accessible from the base
via a ladder iif%r?gh%%%vl%/gco arenné.:I %ucﬁ?gulgp oer'rlﬁnc"iltEL th%ur#l}%tfﬁe tBroidal
blE8ESRARE 1Y réfiacéd wiith haywiaasttaigaror chamzbpolygonal

ansangrrenkyvibrbladesofescent ikeieioss sestion ie -achieve;the
sarrgg. I(\:/Iaéerial 15 The choice of materials for the omni-directional,
shroudeaverficsrwing fbies vefR&Pwalls. diffuser and toroidal blades

will be among strong, light weight metals, composites, sandwich

consinuclion.ele: JheQ.laroidalbiases a0 Nerlcal ualls wil be of double
Wi

skin canstruction. The rotor blade materials mvcﬁee_ a combination of
i HPSRERT nfAR AL th e prss Mt eateloiaheldrt idehe rlustnd
tospinitiecstasses inerdatt{dhesotar-and-enhaneathe sgspense to

increases, the back pressure increases and the leakage
from the central collection chamber via the inactive
toroidal blades increases, the pressure losses through
the curving toroidal blades also significantly increase,
resulting in a limiting condition at higher wind speeds
by reducing and reversing the augmentation effect. This
provides a beneficial feature of protecting the rotor

from being exposed to very high wind speeds.

The rotor is a horizontal-axis type wind turbine rotor,
mounted vertically, that is capable of extracting power
from the wind. The rotor consists of twisted aerofoil
section blades optimized for wind power production in
this shroud arrangement. For small units the electric
power generating device, coupled to a gearbox or
otherwise is placed above the rotor blades, in a nacelle
in the leaving air stream. The nacelle is supported by a
radially sloped beam structure secured to the body of the
shroud. The support structure is sufficiently sloped to
ensure that any upward deflection of the rotor blades

will not foul the individual support members.
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25 light winds. IN USE in use the embodiments of the present invention
are 30 adapted for use in a variety of terrains. Some embodiments can
be used in remote areas and in urban areas. The shrouded nature of
embodiments reduces the chance of persons or objects from being
injured in the Amended Sheet 35 event that parts of the turbine become
detached during use. Additionally, thé Shroud form minimizes low

fr%q,geri%yrgépi%fnwsactigglaﬁoam"igga%pg{f%go@sdgrﬁ?rggggdw% 1 be
rouding a

moving components of the wind turbine. Further, sh | so reduces
vid5R1eB emis R obREd TeRe stiiBosdopiteligitrefieéfof Hom rotating
paits of-thenturhine 1bkugbeunthedian=renuementotayavdRgr nose

meghanism 1 tur the rotor 1o fage tré%?é%‘%g‘sgs‘é"rin% direction bas vt
eliminated all gyroscopic forces or thé rotor, bearmgs and‘asso&ated
mekRaRRATs AEYating Hmb§ocsourektoo éonTroe faire ofmlimdedrbines.

15 Thedelative sharingsnd separaiondetiean the. substantially yertical.
members (walls_6) and the curved members étorpld blades 10) ensures

that 8 at'd RIARBRFow BréSSure®tdMpared 8 utside air, can be 20

directed towards inactive toroid blades 10 so as to form an air gate,

thekehy MigIMIZINGBkieaaes,aciess. IpAdve raid nades 40 whigh gan
otherwise result in significant energy losses. The creation o the air gate
ProtRsaFE A fHiIfEe P Bife ThwaH MYst WrdidysHslage nosgral

smallasideneid) whieh cBndrshapedtescent like cross section to

achieve the same.
Material

The choice of materials for the omni-directional,
shrouded vertical wind turbine’s wvertical walls, diffuser
and toroidal blades will be among strong, light weight
metals, composites, sandwich construction etc. The
toroidal blades and vertical walls will be of double skin
construction. The rotor blade materials will involve a
combination of light and strong materials that are
present state of the art in the industry, to minimize
start-up inertia of the rotor and enhance the response to

light winds.

IN USE

In use the embodiments of the present invention are
adapted for use in a variety of terrains. Some
embodiments can be used in remote areas and in urban
areas. The shrouded nature of embodiments reduces the

chance of persons or objects from being injured in the
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take advantage of a semi-elliptical configuration of a central collection
chamber 12 defined by the walls 6 and the toroid blades 10 so as to
enhance air flow to the inactive toroid blades 10. 30 Additionally, the
shaping and spacing of the walls 6 and toroid blades 10 facilitates air flow
to substantially all of the underside of the rotor 3, thereby ensuring that
an even distribution of stress across tRé rotor 3 is Amended Sheet 36
achieved s to minimize the imposition of non uniform cyclic stresses
upeovr'leﬁ?te rgo (%aF 3RAich c%%ultti’ Snsrvise Illeea%etsc%lecté%ta?ﬁ%ir&}i’fé?g
Thesdiffuser, which can include a collar 40 and at least one wedge 41, is
adapted to allow a smooth transition of air leaving the turbine with outside
air thereby minimizing the prospect of disruption of the airflow through

theSHiboaRReM By hBGafite FE8d68aRHBATIHE 26 X1y AFRewency
Prefésedsmbodimmentssare aftheisubstantiallys #rotatiosal pisaubich by
nepReadhe dpadndinachaniages of Jhe Riigtnownshiauded Wind, o, g
turbines by provision of a 15 low resistance, low lea age, and Shrouded
VETiESl didEHSRRe Wit urbRieRAEMB eastsicdstirdontytiaovtigpboscopic

campanert mkich Lan lre-safelyand efficientlyopsrated qyans latge

range of wind velocities. Free wind entering the entry section of a shroud

is 20 directed and accelerated to a higher velocity and higher energy level

aditishecusedhwwardstheubtemechtedf vthim it Thereninusestiono

SA@%NE}%S&‘@BJ“@&W@& Peaimqtng.als enty, fromdhg wind ward side.
§Y§¥§X§Qed all gyroscopic forces on the rotor, bearings
and associated mechanisms negating a major source of

common failure of wind turbines.

The relative shaping and separation between the
substantially vertical members (walls 6) and the curved
members (toroid blades 10) ensures that air at a
relatively low pressure, compared to outside air, can be
directed towards inactive toroid blades 10 so as toc form
ah air‘gate, thereby minimizing air 1eakagebacrdss
inactive torcid blades 10 which can otherwise result in
significant energy losses. The creation of the air gate
process is also facilitated by the lower most toroid
blade 10 (the smallest toroid) which can be shaped to
take advantage of a semi-elliptical configuration of a
central collection chamber 12 defined by the walls 6 and
the toroid blades 10 so as to enhance air flow to the

inactive toroid blades 10.

Additionally, the shaping and spacing of the walls 6 and
toroid blades 10 facilitates air flow to substantially
all of the underside of the rotor 3, thereby ensuring

that an even distribution of stress across the rotor 3 is
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air leakage through the lee ward side of the complete 25 device. As a
result, even at low wind speeds the extractable wind energy level is
increased and the threshold free wind velocity for the operation of the
turbine is lowered, while at high wind speeds the flow across the inlet part
of the shroud will stall and create 30 high levels of turbulence and back
pressure within the central collection 8Ramber of _the shroud to be _S(_-:'If
”@QF{]{% \T”Qg rotor blagdes convert the enhanced wind energy, providing a

muich higher &reryy outplt el &Rat AmERRE.Shes: 8 aarotibringa
beBbtahved tsfrip astapdard-peorattoturbinehat-equakdiameigeatthes

sargdreewind speed. Bensfits 5 Embadiments of the present invention
can have one or more of the following advantages over standard art

vertical turbines and horizontal turbines of the shrouded and un-
shfbedéd fifpect) avThencarmpletacnsesbly eambe placashalopa 1 cast

buildin e, tower,o r similar structure without any fear of large
mlg{_\%\ gwgo&r%o%&ehtg ré&%eé%%d%? saet\{/g%v weather %Bng%iﬁﬂ%l nof
infpdctintfor ARy S réidAg Stiiclreawisisiperson s vthedigastrous

A R o G e
o D et SO e v e S buiere
Mg rdrapsdénts-by doing away with any mechanism which is
required to rotate large structures to face the
Preferred embodiments are of the substantially
irrotational type which negates the many disadvantages of
the prior known shrouded wind turbines by provision of a
low resistance, low leakage, and shrouded vertical-
discharge wind turbine with the rotor as the only moving

component, which can be gafely and efficiently operated

over a large range of wind velocities.

Free wind entering the entry section of a shroud is
directed and accelerated to a higher velocity and higher
energy level as it is focused towards the rotor located
within it. The entry section elements are such that while
promoting air entry from the wind ward side, they prevent
air leakage through the lee ward side of the complete
device. As a result, even at low wind speeds the
extractable wind energy level is increased and the
threshold free wind velocity for the operation of the
turbine is lowered, while at high wind gspeeds the flow
across the inlet part of the shroud will stall and create
high levels of turbulence and back pressure within the
central collection chamber of the shroud to be self
limiting. The rotor blades convert the enhanced wind

energy, providing a much higher energy output than what
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prevailing wind. 25 c. It has no physical air "gates', moving vanes or other
such multiple components and their complex control mechanisms which
need to be operating to achieve workability, maintain efficiency or safety.
30 d. Generation of rotor blade tip vortices which are a major source of
noise from free wind turbines are significantly reduced as the blade tips
are contained in a shroud. Amended 8heet 38 e. It has no stroboscopic
light reflection effects and poses no risk to migrating bird life as the
rot?ﬁ%gog:oﬁqrﬁv&hseent%ear %5125@1888 By TS ArGUHR B KD §yrbeEopictiorce
préblerisiandfasspoidtedicompenent faheaesantacliasiseviom thedeming
of large rotating elements to face into the wind, are experienced. g. It has
smaller sized rotors for the same power 10 extraction compared to
cogggggoggl rotors. This allows higher rotational speeds and eliminates
th ar boxes or only requires small ratio gear boxes for
production of high frequency power supply which can be easily converted

tozardawaliys15 . Diwing biahwinds the-stroud.and the targid Blades, o
reduce the exposure of-the rotor blades to high velocity wind by disrupting
th& air 5w t8 LR 2BYeR 1 855 aRIEest BERGIRTZeatH IRErE hiid
speedb tneas aneCause thenshrouthincierse POWRE extiaeiadddity a Adisy -
allgl\{\po(l;@egr%éipn of useful power for longer periods. The level of
increased instantaneous power and increased utilization periods result in
higher annual .

a. The complete assembly can be placed atop a building,

water tower or other similar structure without any fear
of large moving components breaking under severe weather
conditions and impacting on any surrounding structures or
persons with disastrous consequences, as the moving rotor
blades are contained in a shroud. The complete invention
can be placed at a lower height as no height safety

issues are encountered.

b. The invention has significantly fewer moving
components by doing away with any mechanism which is
required to rotate large structures to face the

prevailing wind.

c. It has no physical air ‘gates’, moving vanes or other
such multiple components and their complex control
mechanisms which need to be operating to achieve

workability, maintain efficiency or safety.

d. Generation of rotor blade tip vortices which are a
major source of noise from free wind turbines are
significantly reduced as the blade tips are contained in

a shroud.
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25 total energy extraction over standard current art wind turbines. j. The
capability of utilizing wind of lower speed coming from rapidly changing
directions, without the need for 30 constant adjustment of the complete
assembly to face the wind, allows the invention to be placed closer to
suburban centers or other population centers nearer to the end consumer
of the electric power. Amended Sheet39 k. The omni directional feature
also allows the unit to be located in terrain where a continuous change in

difectioh SR eRinIFrRRVBRECBAfsTab iy timzarst bmhe Sfasdardnd
hasizentabaxis \wRd torbing twitsnd He-deseriptionsof-erabpgdiments;of the

preseabivention, has beenmad with reference,to specifically preferred
features. However various optlmleng enhancements can be made

without departing from the principles of the 10 disclosed inventive subject

mattenpasicadypointed out abeya and daimerhere below. Amegded
Sheet LLOYD MVI%E 40, CLAIMS 1. An Omni-directional, shrouded
verticalwind LbHE F6r§éndratig CIEcHIH) 1 iNe GHhniaireetidivar 5ing
shedadeduerticaliming timbinetdompiisidg: aya mursdity eheweved
members defining a central collection chamber substantially expanding in

a direction of airflow there within; 10
g. It has smaller sized rotors for the same power

extraction compared to conventional rotors. This allows
higher rotational speeds and eliminates the use of gear
boxes or only requires small ratio gear boxes for
production of high frequency power supply which can be
easily converted to ‘grid’ quality.

h. During high winds the shroud and the toroid blades
reduce the exposure of the rotor blades to high velocity

wind by disrupting the air flow to the rotor.

i. It is capable of being utilized in lower wind speed
areas, because the shroud increases power extractability.
This allows the production of useful power for longer
periods. The level of increased instantaneous power and
increased utilization periods result in higher annual
total energy extraction over standard current art wind

turbines.

j. The capability of utilizing wind of lower speed coming
from rapidly changing directions, without the need for
constant adjustment of the complete assembly to face the
wind, allows the invention to be placed closer to
suburban centers or other population centers nearer to

the end consumer of the electric power.
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b) a plurality of substantially vertical support members; c) a hollow
member wherein the hollow member expands in cross section in the
direction of air flow; 15 d) a rotating member disposed above the central
collection chamber wherein the rotating member is connected to a
generator to generate electricity from rotation of the rotating member; 20
wherein the rotating member is conneifted to the omni directional,
shrouded vertical wind turbine and located near an inlet of the hollow
memB&e 29nphe iy eakhoafthefsiaraling ok éeedihensbdisdsunit to

capneced tedt leastonaohthmphuality Afnsybstantialbnyggical support
gmbers SO as It:o form a, gluraht of air inlets,into the central collection

CKARBEF S8 WherSitat 1638t BAS SFINE plirafits ‘SGCited themdts8Hd
thefpltinaity tisdbsthritialy zentied| supiportvimémberd ane shaped.and
spaced to direct air to a diametrically opposite side of an internal aspect
of the Amended Sheet LLOYD WISE 41 omni directional, shrouded
VIR PR RR ARG BsTHORSHISRCSr GEte-io RRRECHE |ARIE SR %he
dinmettically eppesie side-afdadjaecricsides of thie-dnteynpkaspestof
tr;ge%r@nllrggec OnalvshrouadreoImSl vert aI wind turbln% wherein thecplurfglty
of curved members and the pIurahtylD flsﬁbsjtaﬁtlaeﬂﬁ/ verfflca?suppo

nﬁﬁﬁgeﬁgﬁgpgﬁnﬁgpaﬁglng from the principles of the

disclosed inventive subject matter particularly pointed

out above and claimed here below.
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spaced to focus air directly to an entire lower surface 10 of the rotating

member. 2. The omni-directional, shrouded vertical wind turbine LLOYD WISE

according to claim 1 wherein the plurality of curved members include
toroid shaped radially curving blades. 15 3. The omni-directional,
shrouded vertical wind turbine according to claim 1 or 2 wherein the
plurality of substantially vertical suppagg members includes vertical walls.
20 4. The omni-directional, shrouded vertical wind turbine according to
any one of the claims above wherefti#eMgotating member includes a
horizontal - axis type wind turbine rotor, mounted vertically. 25 S. The
omni-directional, shrouded vertical wind turbine according to any one of
th cl%rps abov%whereln th hoILn er includes a diffuser. 30 6.

Tr‘lie omni-diréctiona, s 378{} ed veracat Wlnd‘fﬁﬁﬁﬁga&cc‘f’&ﬁ&ﬂwgtfb@ﬁ?%ne
offife CEinerabove vﬁi@@mmeltmuram}eobwwedmenﬁJemMVe an

aqyalall.eogsyseetien Amanded Sheet LOYR YWISE, 42 7. The

omni-directional, shrouded vertical wind turbine according to any one of
the claims above wherein all of the plurality of curved members have
varying penmelert diarhetersvard annblar diametersng & hertral

0@8EQE@EH%%&cﬁQ%&Q?%MSQEQﬁ%@%iT¥b£¥%andlng in a direction

of airflow there within;
b) a plurality of substantially vertical support members;

c¢) a hollow member wherein the hollow member expands in

cross section in the direction of air flow;

d) a rotating mémber disposed above the central
collection chamber wherein the rotating member is
connected to a generator to generate electricity from

rotation of the rotating member;

wherein the rotating member is connected to the omni
directional, shrouded vertical wind turbine and located

near an inlet of the hollow member;

wherein each of the plurality of curved members is
connected to at least one of the plurality of
substantially vertical support members so as to form a
plurality of air inlets into the central collection
chamber;

wherein at least one of the plurality of curved members
and the plurality of substantially vertical support
members are shaped and spaced to direct air to a

diametrically opposite side of an internal aspect of the
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according to any one of the claims above wherein the plurality of curved
members are secured in place in a concentric arrangement. 10 9. The
omni-directional, shrouded vertical wind turbine according to any one of
the claims above wherein the plurality of curved members are vertically
staggered. 15 10. The omni-directional, shrouded vertical wind turbine
according to any one of the claims abaye wherein the plurality of curved
members are disposed in a stacked arrangement. 20 11. The
ornRdirdstiensl shadudedhyertitad wired turirle atsardinghamnysena 6f to

the.slqinis,abovequierein the gyl of sucdedmerybers have an

overlapping arrangement. 25 12. The omni-dire Shrouded vertical
wiltFLTSInEC A E o ARG 16 iy Grieler sicriR applvesierinthahe
pliredityof Cusege rembets forama Cadirok collestion chrpherthat

expands.imcross section. from a location furthest from the rotating
member to a location nearest 30 the rotating member. 13. The

omni-directional, shrouded vertical wind turbine according to any one of

therelaisms abeyegyhetein the AmandedSheetlLQYDLWISE Afn&%tﬁky
c%llée_célon thambeEhfonver es towards a central throat region. 14. The

REHiSRT ShroudSd Vefifdal SHRE T ihiRE S st oty f0aRgbist

omni-direc |8Iﬁaﬁ S
theralafds ebolecnberdin thHe reartttat collestiorshamberda€onNEoUeLsSe

with aminternal raspedtRfithe hollow member.

2. The omni-directional, shrouded vertical wind turbine
according to claim 1 wherein the plurality of curved

members include toroid shaped radially curving blades.

3. The omni-directional, shrouded vertical wind turbine
according to claim 1 or 2 wherein the plurality of
substantially vertical support members includes vertical

walls.

4. The omni-directional, shrouded vertical wind turbine
according to any one of the claims above wherein the
rotating member includes a horizontal - axis type wind

turbine rotor, mounted vertically.

5. The omni-directional, shrouded vertical wind turbine
according to any one of the claims above wherein the

hollow member includes a diffuser.

6. The omni-directiomal, shrouded vertical wind turbine
according to any one of the claims above wherein the
plurality of curved members have an aerofoil cross

section.

Amended Sheet
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15. The omni-directional, shrouded vertical wind turbine 10 according to

any one of the claims above wherein the plurality of substantially vertical.LLOYD WISE

support members are aerodynamically shaped. 16. The omni-directional,
shrouded vertical wind turbine 15 according to any one of the claims

above wherein the rotating member is mounted, with its axis vertical, near
the central throat region. 17. The omri2directional, shrouded vertical wind

turbine 20 according to any one of the claims above wherein the rotating
mémBéeineiidesidireitbianes. 1 8rradeanivéiractional whrdutedbine

verticak wing tiwbingacsasdipg terany-onef theslaimsaheve, Whereis
fo&Jsin 25 Bf' gir enterin th%shrc‘)rg)d b% thevpluralit of curved members
resultsin the air gafe b&ing ormad astbes i pateayelfoRfad Byer
indctive mambers oftive plurafityeot temeed members so as to reduce air
leakage. 30 19. The omni-directional, shrouded vertical wind turbine
according to any one of the claims above wherein the lowermost of the

pliralityor e G HEnbtrate shapEavssd CoRRghralodrctmenimfto
thecinactivecurved nimensesitShaet ELOMR Wik -A4merabarsata
lowerRressyre than air external to the  shroud so as to contribute to the
z;)#\%ate. 2§§?T%e or}]lr%il-; icri(e&%%a?,r gh%ﬂ%eséfa\%lrzﬁga windaitbihe™s 2
aECBERG ¥6 anyorRerRR¢Elaims above wherein the orientation of the
plurality of curved members and the plurality of substantially vertical

S t members .recejive and use wind_caoming from substantially an
d#ggg%ﬁ omni-directional, shrouded vexrtical wind tu¥big;

according to any one of the claims above wherein the

plurality of curved members are vertically staggered.

10. The omni-directional, shrouded vertical wind turbine
according to any one of the claims above wherein the
plurality of curved members are disposed in a stacked

arrangement.

11. The omni-directional, shrouded vertical wind turbine
according to any one of the claime above wherein the
plurality of curved members have an overlapping

arrangement.

12. The omni-directional, shrouded vertical wind turbine
according to any one of the claims above wherein the
plurality of curved members form a central collection
chamber that expands in cross section from a location
furthest from the rotating mémber to a location nearest

the rotating member.

13. The omni-directional, shrouded vertical wind turbine

according to any one of the claims above wherein the
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10 21. The omni-directional, shrouded vertical wind turbine according to

any one of the claims above wherein the orientation of the plurality of LLOYD WISE

curved members and the plurality of substantially vertical support
members 15 directs air across the full swept area of the rotating member.
22. The omni-directional, shrouded vertical wind turbine according to any
one of the claims above wherein the 29 rotating member is connected via
a rotating shaft to an electricity generating power train assembly and
dexicera23 cbhe emnictiredtonsd rshroodedasstitatwaindtupbipentral
atc)gordigg}ﬁggpé/nqne of the above claims including 25 between 3 and 6

a

roat: : .
substantiallyvertical support members to secure the plurality of curved

members, between a bell mouth upper body and a base supporting plate.
244 Theremaidireationalt sbretideds yersicabwincturbirel 3@iadcanding tee
any one.of the above claims wherein the . Igraal'g)éggsggg@ﬁ@llglygrtical
sﬁg%ﬁdr%rel%bte?s aﬁ%lu%ea?\gvg%seechgér% oil section with identical
soefaceaurvatlites bhdothhastieal Wall fridsiorpes rédidetmerBrgFnal

sgelign-Amended Sheatll QXIRMSE 45 25. The omni-directional,

shrouded vertical wind turbine according to any one of the above claims
wherein the plurality of substantially vertical support members has 5
bosndane|layten preserving aipchansistfotme d kotmigalbadingetlgsRéze

"9!:'@&'&%'3%“ PBt*aLé\geén%f each .t the plyralityeksubstaptially verical
support members. 26. The omni-directional, shrouded vertical wind
tirbia@lity of substantially vertical support members are

aerodynamically shaped.

16. The omni-directional, shrouded vertical wind turbine
according to any one of the claims above wherein the
rotating member is mounted, with its axis vertical, near

the central throat region.

17. The omni-directional, shrouded vertical wind turbine
according to any one of the claims above wherein the

rotating member includes airfoil blades.

18. The omni-directional, shrouded vertical wind turbine
according to any one of the claims above wherein focusing
of air entering the shroud by the plurality of curved
members results in the air gate being formed across air
passages formed by inactive members of the plurality of

curved members so as to reduce air leakage.

19. The omni-directional, shrouded vertical wind turbine
according to any one of the claims above wherein the
lowermost of the plurality of curved members is shaped

and configured to direct the air to the inactive curved

Amended Sheet



10 according to any one of the above claims wherein the boundary layer

preserving air channels exit both faces of each of the plurality of LLOYD WISE
substantially vertical support members tangentially at an angle less than

15 degrees to an outer surface. 15 27. The omni-directional, shrouded

vertical wind turbine according to any one of the above claims having the

plurality of substantially vertical suppoeft members arranged radially at

equal intervals, from the plurality 20 of air inlets to a perimeter of the
camtrédegtilection thambepr28stine onmairdirgctiomat,sshralided veiical

wind trRing, accordingdpany,ape of he hoye claims.wherein the 25

plurality of substantially vertical support members includes an aerofoll
wall blade thickness being between 35%-50% of chord length. 29. The
oxmi-diestional stfewded yagical yvind tddine <30 a6eQrdingdo enyone
of the above claims wherein a_ thickest paint of each of the plurality of

> sut%tgﬁ%%ﬁl_ vlcec?ticazéﬁysfﬁjﬁora?net%geél %l&%a?éﬁﬁgn%goﬂh%%%ord
|ePigHEFrent Has |addifg e dyei rehdhtle@ SHas{ e D YBWHSE 48B0:Ihe

opmicelirectionak shrauded vertica) wind tuehine Rgeuding ta.ajay.gne of
the abqve clairgs with an included aré%e between two faces of each of the
piUTaRy ot SRSt e eqShdrt e MBBR BEhifintheFaKge 5 75
- 450 ==gress and within 151 of the chord length from a trailing edge. 31.
10 The omni-directional, shrouded vertical wind turbine
21. The omni-directional, sghrouded vertical wind turbine
according to any one of the claims above wherein the
orientation of the plurality of curved members and the
plurality of substantially vertical support members
15 directs air across the full swept area of the rotating

member.

22. The omni-directional, shrouded vertical wind turbine
. according to any one of the. . claims above wherein the
20 rotating member is connected via a rotating shaft to an

electricity generating power train assembly and device.

23. The omni-directional, shrouded vertical wind turbine
according to any one of the above claims including

25 between 3 and 6 substantially vertical support members to
secure the plurality of curved members, between a bell

mouth upper body and a base supporting plate.

24. The omni-directional, shrouded vertical wind turbine
300 according to any one of the above claims wherein the
plurality of substantially vertical support members
include a reversed aerofoil section With identical
surface curvatures on both vertical wall faces of the

reversed aerofoil section.
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according to any one of the above claims including four 10 or more,

horizontal to near vertical curved toroidal blades varying in internal LLOYD WISE

annulus diameter from 201 to 1450 of the rotor diameter. 32. The
Omni-directional, shrouded vertical wind turbine 15 according to any one
of the above claims with convex and concave surface radii of curvature of
each of the plurality of curved membefs being equal to between 2S% and
550 of the diameter of the rotating member. 20 33. The omni-directional,
shrouded vertical wind turbine according to any one of the above claims

wherein.the _plurality of cur me t Ve wit a
B e o o R s G G T S

verticardéndinerangle TS BENEE BBABS7 T dedrse e Pbrizbhtl
digactian. 34, Yie smnidiractional, sheewded vedigatorindrigfitees has
according to any one of the ahove claimshwith alslor%e of %fs gg[esgL
sl?éi‘dﬂ???ﬁé’ c%?ﬁ%%’étiﬁéeﬁ]e%le?%e?ﬁet%r B304 largest of the plutality of
curvedimegnsisirs toarinmeripernmeterldf ady bbtie Steeplahliepoh of

cyryed members, agd-anyvertical axispejag beiyeen 533 deareess .
Amended Sheet KLOYD WISE. 47 35. The omni-directional, shrouded
vertical wind turbine according to any one of the above claims with the

plpgality1of coivad mbemﬁmkemmcmmi b_e_m/vezé.mhetph]mﬁa/
ofguved membersichial 2 &igading edoeiand,uaing.edge phgach of

thaecﬁia}:a ffygo curved members overlap by a minimum amount of 2% of a
diaaistensy tHeysmting SReRiberI36 1 FhethARdife &ibral PSitfoutRees of

verieal wWind HebBirality of substantially vertical support
members tangentially at an angle less than 15 degrees to

an outer surface.

27. The omni-directional, shrouded vertical wind turbine
according to any one of the above claims having the
plurality of substantially vertical support members
arranged radially at equal intervals, from the plurality
of air inlets to a perimeter of the central collection

chamber.

28. The omni-directional, shrouded vertical wind turbine
according to any one of the above claims wherein the
plurality of substantially vertical support members
includes an aerofoil wall blade thickness being between

35%-50% of chord length.

29. The omni-directional, shrouded vertical wind turbine
according to any one of the above claims wherein a
thickest point of each of the plurality of substantially
vertical support members is greater than 51% of the chord

length from the leading edge.
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10 according to any one of the above claims with the plurality of curved

members focusing air entering the shroud across a full swept area of the [ |0y WISE
rotating member. 37. The omni-directional, shrouded vertical wind turbine

15 according to any one of the above claims where an internal exit

passage area of the omni-directional wind turbine is a minimum of 25%

and a maximum 750 of an external pggmeter entry passage area

between any pair of the plurality of curved members. 20 39. The

omhi-dirbetiomall shiaeded verital alinttdbine sadcordihgwbrehytonkiofe

the.aRave; clains wherethe throat, tegignhas.an area ihatisnotigss tharny

70% of the annular core area of the uppermost member of the 25 plurality
oPAFVEARRENTRSEIS T48. TREDInmidifectivrial, SrsuBL RHicA Wihd
tughine t aaeaeding toanyiane ottheakevenciaimssvberaig the weeraosic
ber.qf the plurality of cury. chrrine rsis a.,30 bell mputh toroid
Diide: 40 Tn B gy ot e L o ik bt Fee A e
toParfyreieé Bighedove claims including multiple air passages formed
within at least one of the Amended Sheet LLOYD WISE 48 plurality of
curved members tg transfer air{rom a_concgve surface side tg a convex

suttace 8t B the at" fsast Ohd of tﬁ%rﬁ arali y%?’éﬁ?\feadlm"éjrﬁgef:s‘?%b&fe

The opydlidicedtipreadysiioaded vdrticalbwive wikbimes atoodidg 1g afiywene

ofjherahave glajmsdpeluding, muliiple air passades foupinatingand

exiting the convex surface side of at least one of the plurality of curved
blades varying in intermal annulus diameter from 20% to

145% of the rotor diameter.

32. The omni-directional, shrouded vertical wind turbine
according to any one of the above claims with convex and
concave surface radii of curvature of each of the
plurality of curved members being egual to between 25%

and 55% of the diameter of the rotating member.

33. The omni-directional, shrouded vertical wind turbine
according to any one of the above claims wherein the
plurality of curved members start to curve with an angile
legs than 20 degrees to the horizontal at an outer
diameter and finish at a vertical bending angle of

between 50 to 70 degrees to a horizontal direction.

34. The omni-directiocnal, shrouded vertical wind turbine
according to any one of the above claims with a slope of
a shortest straight line connecting an inner perimeter of
a largest of the plurality of curved members to an inner
perimeter of any of the other plurality of curved membersg

and any vertical axis being between 5 to 35 degrees.
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members tangentially at less than 15 degrees to a surface 10 of the at

least one of the plurality of curved members. 42. The omni-directional, || OYD WISE

shrouded vertical wind turbine according to any one of the above claims
where a discharge outlet of a concentric open top of the hollow 15
member has a diameter that is between 130e and 1800% of the diameter
of the rotating member. 43. The ommi«irectional, shrouded vertical wind
turbine according to any one of the above claims where an open 20 top
diséharfeco siatiofdhe ¢wiibwnelembiris piedided mitlcathorizehtahwbdge

ang-ealiariarpund smpetmeter: e The gnunidirecfiangh shroyded
vergcal wind turbine accarding to any one of the above claims with the
w

Y& 2 b¥afid BRI AnRRETH tRFAGHGR rierbeFRR&IMSIghE of
béteeess7/tHO % of i uppe odiamatesaf frenhelow snemheradsa The
Omuni-glicecti u Y ical wind turbine 30 according to any one
of%%&%eggg%m%}\%vahgf%ga ffa%lgja Igvr%ig%ﬁ o(#[)hg wgiag%%is%kl)le ey -ty
13506SH60 o ME ReRIH GTvaTeleslldofaha Halivuimambert Ardertdedt a

Sheehld:QY VIS 4346-The emanirditectional, shrouded vertical wind
turbine according to any one of the above claims including additional

mini-wedges placed circumferentially around an external body of the
haifow 'ﬁﬁ@nb@ﬁén@ism&ﬁo@aénlyﬂb_@lom nvasir wiedde withantitiple wdr
PassagesiHIMLAN onlessurigeedpanipside syriaceof theh %%%W

me%ber. 47. The omni-directional, shrouded vertical wind turbine
adtorlit To’afy oRBDitHe MRAF Slal RS HtHIding 0 ARFGNERGr the
passages eemisaticy and Exitiegandntesnalf the rotating member .

37. The omni-directional, shrouded vertical wind turbine
according to any one of the above claims where an
internal exit passage area of the omni-directional wind
turbine is a minimum of 25% and a maximum 75% of an
external perimeter entry passage area between any pair of

the plurality of curved members.

38. The omni-directional, shrouded vertical wind turbine
according to any one of the above claims where the throat
region has an area that is not less than 70% of the
annular core area of the uppermost member of the

plurality of curved members.

39. The omni-directional, shrouded vertical wind turbine
according to any one of the above claims wherein the
uppermost member of the plurality of curved members is a

bell mouth toroid blade.

40. The omni-directional, shrouded vertical wind turbine
according to any one of the above claims including

multiple air passages formed within at least one of the
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face of the hollow member tangentially to an inner surface of the hollow
member, in the expanding direction of the hollow member. 15 48. The
omni-directional, shrouded vertical wind turbine according to any one of
the above claims where an electricity generating unit is placed directly

above the rotating member in an independently supported nacelle that is

down stream of a shadow of the rotatiyyg member. 20 49. The

Omni-directional, shrouded vertical wind turbine according to any one of
thelabeue clain® havingdhecnaeelle secureskiyfa'skopedt radiahsupport
SelLe canngsied g ifie holow memher- £330 Jhe prnidregiionat
shrouded vertical wind turbine according to any one of the above claims

where telBRIHY Jérreratingamitvaeiplated i eBafpRIsw the rotating

member in an independently supported rotor 30 hub nose cone. 51. The

ompi-directional, shrouded vertical wind turbjne according to any one of
S O e e S S e e Sas e
ceneseddral by auolupmesappbitstaltye eltendngiirodudibgse

SHRRQ'PgPIALe 1, the:0gse coney52a T e Punkditsstional, Shroudstlesx

vertical wind turbine 5 according to any one of the above claims where

R TOREMETEMBEr Ricolifttte 16 atorhipfet® pohet L gEntatdnr ved

LLOYD WISE

assambhsvisaasetatihglshaft:on sepotlirg heariwgardOH3 ol e surface

ch%nit_:giée%;[ico 'ﬂa@rﬁro&qg do\fergﬁgl gﬂgr%?@;‘? of curved members.

42. The omni-directional, shrouded vertical wind turbine
according to any one of the above claims where a
discharge ocutlet of a concentric open top of the hollow
member has a diameter that is between 130% and 180% of

the diameter of the rotating member.

43. The omni-directional, shrouded vertical wind turbine
according to any one of the above claims where an open
top discharge outlet of the hollow member is provided

with a horizontal wedge and collar around its perimeter.

44 . The omni-directional, shrouded vertical wind turbine
according to any one of the above claims with the wedge

located below an outlet of the hollow member at a height
of between 7%- 19% of an upper diameter of the hollow

member.

45. The omni-directional, shrouded vertical wind turbine
according to any one of the above claimg where a face
length of the wadge is between 135%-160% of a height of
the collar of the hollow member.

Amended Sheet



according to any one of the above claims wherein the plurality of curved {0YD WISE
members Includes non toroidal vertically curved blades connected to
each other in a closed polygon arrangement. 15 54. The omni-directional,
shrouded vertical wind turbine according to any one of the above claims
with the sloping surface of the collar forming an angle between 5-20
degrees to a vertical direction. 20 55.45he omni-directional, shrouded
vertical wind turbine according to any one of the above claims wherein
the bollommembiexissustantially sen eilipseiewithangles afitangent
specified,af;a stering,|peafion pn the 25.6linspid and at afinishing
location, 56. The omni-directional., shrouded v%rtlcal wind turbine a
accariity 18™ry Bhator B &b e ERints REIE Fif Arghs Hormed sy Bh
uppersardaze dbthe wedde tod horiZbenak BGirberseen £960 degrees.
57. Adwllpw memberforiese o anoRHdirectionals sshesudedwertical
wind tyrbine for. generatin ricit [ Il ‘ .

expac’rLll Sin Sc%éég%%c i%nall% %II?A%ndégn g Ps%ege%g]L%ﬁgD%x\\/ilgagné%ﬂgﬁ%étion
of air flow; said hollow member including wedges placed circumferentially
aroudttl. antexternal-bodycof shelholkowameedber witheaiultipiel it pbssages
tem&%ﬁ%a%d £xiting, %?tsm?htﬁ%elfrm%mmw M@ri]abxej

tangentially to an inner surface of the hallow_membey i e '

léﬁ redlin %)%/]tﬁeahicﬁ it Sfﬁaéﬂwebse%e% nl%el ?%II'.'i%)r\l/vmense ép rlhi)lgrgtaggoﬁ%%%q
claird &8RwHerels thellow member tangentially to an inner

surface of the hollow membér, in the expanding direction

of the hollow member.

15 48. The omni-directional, shrouded vertical wind turbine
according to any one of the above claims where an
electricity generating unit is placed directly above the
rotating member in an independently supported nacelle

that i{s down stream of a shadow of the rotating member.

20
49, The omni-directional, shrouded vertical wind turbine
according to any one of the above claims having the
nacelie secured by a “sloped” radial support structure
connected to the hollow member.

23

50. The omni-directional, shrouded vertical wind turbine
according to any one of the above claims where
electricity generating units are placed directly below

the rotating member in an independently gupported rotor

30 hub nose cone.

51. The omni-directional, shrouded vertical wind turbine

according to any one of the above claims having the nose

Amended Sheet



10 hollow member includes a diffuser. 59, The hollow member according
to claims 57 or 58 wherein a discharge outlet of a concentric open top of
the hollow member has a diameter that is between 130% and 15 180 of
the diameter of a rotating member. 60. The hollow member according to
any one of claims 57 to 59 wherein an open top discharge outlet of the
hollow member is provided with a hqgizontal wedge and collar 20 around
its perimeter. 61. The hollow member according to any one of claims 57
to 66anberiatheinedge i lasatedibptow an sutlelaf the: hiellow nesber
at aejghL of etueen6:19% of a0 uPneL.25 digmeter of the hollow
member. 62. The hollow member according to any one of claims 57 to 61
wherein a face length of the wedge is between 135%- 160% of a height of
the 88laf bt tiveunotdw snehebet.,36163:UHed htiovi saémberd ateording to
8Ny D5t 88 S M Sdn 02 ekein a@@iti@natmim wgglgestataced
circyl fegentlat% oungsa@ceggé@ggbgﬁy of the ow member and
sp ace ever% ow a main wedge wi mu?tl menaedrSheet LLOYD
-WI%W%FB&S@%@%@%M e 6uf8ft§t1f‘%‘ées?t?§ﬁ iARIFERRAFACE Df the
hollpwamember. 64. The hollow member according to any one of claims
57 5to 63 including muItipIe air passages terminating and exiting an
nter al face of the ollo ber angenti ner su ace of the
allé\?;v mgehmber i the ex an(fflng 5}9&%6{;1(1; t?l@q’ho g]w m§m er, ?[E') 65.
The%?@%tﬁ%@ntﬁeﬁﬁtcweurﬁté%;ﬁéﬁ@%ﬁém gperein the

plurality of curved members includes non toroidal
vertically curved blades connected to each other in a

closed poelygon arrangement.

15
54. The omni-directional, shrouded vertical wind turbine
according to any one of the above claims with the sloping
surface of the collar forming an angle between 5-20
degrees to a vertical direction.

20

55. The omni-directional, shrouded vertical wind turbine
according to any one of the above claims wherein the
hollow member is substantially semi ellipsoid with angles
of tangent specified at a starting location on the

25 ellipsoid and at a finishing location.

56, The omni-directional, shrouded vertical wind turbine
according to any one of the above claims where an angle
formed by an upper surface of the wedge to a horizontal

30 is between 10-60 degrees.
57, A hollow member for use on an omni-directional,

shrouded vertical wind turbine for generating electricity

wherein the hollow member expands in cross section in a

Amended Sheet

LLOYD WISE



to 64 where an electricity generating unit is placed directly above the

rotating member in an independently supported nacelle that is down  LLOYD WISE
stream of a shadow of the rotating member. 15 66. The hollow member

according to any one of claims 57 to 65 having the nacelle secured by a "

sloped " radial support structure connected to the hollow member . 20 67,

The hollow member according to any gpe of claims 57 to 66 wherein the

hollow member is substantially semi ellipsoid with angles of tangent

specifiethat sostarfingi focatieon on ile elipseidardeat afinishingjocation.

25 6§.Theholaw.memberacaarding 1q any.opeof.¢laims. o7, 1o B 7 ywith

the sloping surface of the collar forming an. angle between 5-20 degiees
to a Vi rtﬁé%f cﬁrO ét?é’n.’“@@?ﬁrnﬁ"étﬁ%cf%ﬁﬂs‘iﬁ@ arorinf-aEttional,
shrotigenigetvadicaldvandtipbireforyenardtig electriditye dorhpeising
tlswe;) SiRABe lus&@@eall&,}_rahimyowua\ﬂ%dmemQ%irffaeé %@'Hfﬂz”th{&flowd )
substantially verti ort me ollect. amhient Amended Sheet
LLO\’%%QHV’% E 1?5%83 R ey '%:%‘f(l}é on ee%‘ﬁ gé? ﬁo’ﬁ?rg?%r :
direction in a near horizontal plane; using the curved members and the

vertical support members 5 to change the air flow direction from a near
horizomtal{Rotiom tq, a-acak vesticalmotion; disingithe sulyed members
1q)nd trpc’el grticaelm%urgpolr]tc ec[ggegs 40 fioucsues airflow from the windward side
of a central 10 cofiection chamber Su stanﬁ}ally directly across the full
width of the chamber to a diametrically opposite side of

59, The hollow member according to claims 57 or 58

wherein a discharge outlet of a concentric open top of
the hollow member has a diameter that is between 130% and
15 180% of the diameter of a rotating member.

60. The hollow member according to any one of claims 57
to 59 wherein an open top discharge outlet of the hollow
member. ig provided with a horirzontal wedge and collar

20 around its perimeter.

81. The hollow member according to any one of claims 57
to 60 wherein the wedge is located below an ocutlet of the
hollow member at a height of between 7%-19% of an upper

25 diameter of the hollow membar.

§2. The hollow member according to any one of claims 57
to 61 wherein a face length of the wedge is between4135%~
160% of a height of the collar of the hollow member.

30
£3. The hollow member according to any one of claims 57
to 62 wherein additional mini-wedges placed
circumferentially around an external body of the hollow

member and spaced evenly below a main wedge with multiple
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a central collection chamber so as to substantially form an air gate on the
opposite and adjacent aides of the chamber to reduce air leakage from
the opposite and 15 adjacent sides of the central collection chamber;
using the curved members and the vertical support members to direct the
airflow to substantially all of the 20 underside of a rotating member; using
a hollow member to permit the airflow_leaving the rotating member to
gradually return to atmospheric preséare levels. 25 70. A method for
using 2-hellousmamberin.an gl direstiopal. shrouded yertical wind
turbigg f [ egle{ggng electricity comprising the steps: 30 using a wedge
and collar arrangemenet attached to the hollow member se as to reduce
free wind interference from a wind ward side of the hollow member;
Ameswled Sheetlb@ YBIAE S fob Hising Wedge,shared £allars aftacghed
rcupierenialiy. oo aeumalsyfacg.obhe hollow merber g g to
concentrate and direCt a portion of the free wind to air channeld Ifgrmed
throGgh thehdflod freiiber iRt eXftitgs batdetitamprisan internal
surfacaoftheahéNowomembers usingtiveschantieds te dischargealr frgm
the ehaneelsnpargllak ta.adisectiengfamain.ajy flguwithin the hollow
member; 10 wherein back pressure at a throat of the hollow member is

81ecreased and air flow through a rotating member located
10 65. The hollow member according to any one of claims 57

LLOYD WISE

to €4 where an electricity generating unit is placed
directly above the rotating member in an independently
supported nacelle that is down stream of a shadow of the
rotating member.

15
€6. The hollow member acgording to any one of claims 57
to 65 having the nacelle secured by a “ sloped “ radial

gupport structure connected to the hollow member ,

20 67, The hollow member according to any one of claims 57
to 66 wherein the hollow member 1s substantially semi
ellipsoid with angles of tangent specified at a starting

location on the ellipsoid and at a finishing location.

25 68. The hollow member according to any one of claims 57
to 67 with the sloping surface of the collaxr forming an

angle between 5-20 degrees to a vertical direction.
69. A method for using an omni-directional, shrouded
30 vertical wind turbine for generating electricity

comprising the steps:

using a plurality of curved members and a plurality of

substantially vertical support members to collect anbient

Amended Sheet



near the throat of the hollow member is increased; 15 wherein separation

of main air flow along the internal surface of the hollow member is

reduced so as to permit pressure recovery within the hollow member with

reduced pressure energy losses; 20 wherein a suction effect across an

outlet of the hollow member is incréased. 71. The methods associa_ted

with th@iqmei,-Q@r@&tgoraemmoy&qgmﬂcwm@%wfbi“e for generating 25
[

electrigjty..suhstantially as i;llug,ga%%glag%gee_scr ed tA€'body of the
specification. 72. The omn_i-d]irec%onal shrouded vertical wind turbine for

generating electricity, substantially as illustrated 30 and described in the
body of the spechitation ARTENTEY Shearrtical support members

to change the air flow direction from & near horizontal

motion teo a near wertieal motion;

using the curved members and the vertical support members
to focus airflow from the windward side of a central

10 collection chamber gsubstantially directly across the full
width of the chamber to a diametiically epposite side of
a central collection chamber so as to substantially form
an air gate on the opposite and adjacent sides of the
chamber to reduce air leakage from the opposite and

15 adjacent sides of the central collection chamber!

using the curved members and the vertical support members
to direct the airflow to substantially all of the

20 underside of a rotating membex;

using a hollovw member to permit the airflow leaving the
rotating member to gradually return to atmospheric

pressure levels.

25
70. A method for using a hollow member in an omni-
directional, shrouded vertical wind turbine for
generating electricity comprising the stepa:

30

using & wedge and collar arrangement attached %o the
hollow member so as to reduce free wind interference from

& wind ward side of the hollow member;

Amended Sheet
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54
using wedge shaped collars attached circumferentially to
an external surface of the hollow member so as to
concentrate and direct a portion of the fres wind to air

channels formed through the hollow member and exiting

tangentially to an internal surface of the hollow member;

using the channels to discharge air from the channels,
parallel to a direction of main air flow within the

hollow member:

wherein back pressure at a throat of the hollow member is
decreased and air flow through a rotating member located

near the throat of the hollow member is increased;

wherein separation of main air flow along the internal
surface of the hollow member is reducsed so as to permit

pressure recovery within the hollow member with reduged

pressure energy losses;

wherein a suction effect across an outlet of the hollow

menber is increasead.

71. The methods associated with the omni=directicnal
shrouded vertical wind turbine fox generating
electricity, substantially as illustrated and described

in the body of the specification.

72. The omni=directional shrouded vertical wind turbine
for generating electricity, substantially as illustrated

and described in the body of the specification.
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