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GENERATOR OR MARI NE GENERATOR FOR REDUCI NG OR EVEN
B ain A TNAT | N@VNABGM SWERLTIP OF AThﬁINGeVI@L@DEFQTFChA WIND
NQHQENKEDNG(MAHGEWHD@WBRHH descri bed
device or nore generally a device haV|ng an mwmmwmmmmmmm
said device being to increase lift, reduce i_nduced *isoisox
@r}@ apdeabous alﬂ‘réidl{n nﬁ&@eﬂ@rg'rﬂﬂlcﬁﬂlﬂ ?Q'tgnt reglster
N°01‘8‘%%?$|Eu%h?%lk%°n °FR2g’%é%ﬂaovBCﬁthﬂWQn@&/;9§t3ér?t7 Al, and US
pategXplaonssibat athicx dewd C@pppyd:&intbed@@@kwédt @ tvhi.@'lgtlp device
surfgemeantothe husrpmede ngf i tapdssiebiiecd dopingluce norerease lift,
redu@@eiﬂﬁucggﬂagﬁgv%rntdexak%\rcﬁecélPeQEYﬁ@néPe m%?l%al swirl said
erou or
Vort%%rﬁﬂblﬁyté@mﬁﬁg of2REBT PUF| Rﬁﬁ%@ﬁeﬁﬁntﬁ@lmﬁﬁgtlﬁlﬁr traffic
contdk@de where in the latter case, the intensity of the
inrelation to the fluid in which the wing or blade is
Moe regoove -merbiapted | patehtt kepdeninee westcr thed idevile could
the case © ndard enera or"an-rncrease
inclt‘udwlrwedzgyvmrpmnahb@r@f sabbua814%3©lfad4esaq1ﬁ wimshermd marine
owever the increase i'n the performnce targeted in
partlcular in view of the substantial increase in the
efficient ad tation of this, devi in or
208 F1 Bher il dao bhr (5T EAPEEY o) 1 S Jevakayljs extent of
the %%% \!cedeff@ct:to hfllfil]?@?o%%h LB E8 MY ?f‘sh{‘l& d§1ttack in
evi ce descr revious patent-created a
| eadi ng edge 40and the overpressure, created by the
under surface which is nore virul ent, extended beyond
I&ﬁgﬂj&jlﬁﬂtmlliﬁﬂlﬁﬁmlﬁilﬁﬁiﬁiﬂﬂﬂﬂ.ﬂﬂ t HeC. 60001 patent has
war u [ rf ce was .t hus driven t one
alre&t\cﬁ% Qée §§881BT e Q}Tgallal fl erte e C85 St h% t| D standard

WNGTIP DEVICE FOR THE TIP OF A WNG BLADE OF A WND
S S 'St%ggiﬂ%%%i Seﬁf%’l'aa'afa“ OR  EVEN
under surface and upper 10 surface and the purpo
t ex an_extrenel ef ous phenonenon in the air
wi ngs of a raft d .bl ades_of all_ sorts inc
or oK oRSRPERLIFors GicH Cho PREIBPAdER SR eRATdASar FRE  upPeT
ed as s and nol sy known
vortex effect is |linked to speed and angle of attack
be a}p%'l&'e%l Qgt %'He h@% ggr%%dya'f?ggalfl: pa ciSI Bhgdgg Ob)’ga N1 sorts
geneloétélos N 19y M bl £ T £ %éé@lﬂé gl QM RYSE&nergy.
MHIREe it M RGE fERITE RiHR e VG @Mn@me&ecﬁé B(HdWI£: dangerous
the wnngtipeocobﬂade(whaﬂa:ianMEnlanter caseltth&szmmﬁn81ty of
relatvm tonrinceheid o1 wivkeh cﬁhq/ vwing (er thlndraks theving.
the inlet to the cylinder and tended
ralllng

w1ndcb@ndra@wards1thecrﬁasblngled@e¥9ﬁcmeaﬁ@gmannega®fvebout 14%
for RTESRETEpWBLCREI AGT GaSeS il RIRUTHAR e AR aPR% of noise
however the increase in the performance targeted in particular
in view of the substantial increase in the number of wind
generators worldwide, requires more -efficient adaptation of this
device 1in order to further increase energy efficiency, this

takes us into the context of this invention.

It has been observed that on the approach to compressible
speeds the device described in the previous patent created a
weak commencement of vorticity at the tip near the leading edge
and the overpressure, created by the undersurface which is more

virulent, extended beyond the inlet to the cylinder and tended

. _*G00002* __ _



10

15

20

25

30

35

40

The conbination of these two air flows which neet on

the trailing edge, immedi ately creates a mni-vortex
towaBils uatled cal@ser Mhdfadde e i hder andst herhebhcotdRbrds the
traiglo situated at this point at this speed, only

CeentUdtes the creation of this nini-vortex. In other

wor ds and exam ni ng Flgures 2 and 3 of this initia

angl d ( [

]biglveg?éﬁ% ré%'evm ﬁgt :Eglecy inde cy]i(g2€g 9d?hg%re egt) at%\ﬁcﬁln% edge,
creakedyl és éﬁgﬁFaVﬁnﬁﬁQﬁﬁﬁi%Zyﬁéﬁ@-cym¢ﬁ@%$eﬂaﬂﬂs pzgportion to
thisaggesdi ghtly perturbatory when the point of

conpression is reached in proportion to flow speed and

the curves proposed at this point by the present

ITheentoabi 2QWi bh Edugiee®s even Lancelowbesich meet on the
cred PELS VERRE! OURIRGLE I L 0l COMBR SELERL LilSipea clone
to thendydemeteat cad atbecdiedecredailn sglelteraitumeecﬂleat this point

at bls%@ee@ or ohﬁ&eeagéélqggat@@d t}?e"3 %q:lé'am%‘iil W'otfh this mini-

vertical or horizontal rotors, performance paraneters
vortepepend essentially for exanple for a dianmeter of the
order of 45 m on wind speed in this respect we can

h that, the p duced
0 S SO G 1R AT Ab D UG o 650% K Ba Ty initial

patentn, nthd BmglddnﬁDIMamebgrleaﬁlng|amgde$1r|OVDvd dredrel (15)

of w‘iﬁ tqg a@gﬁ%ﬁmand%&%eg#lo: lxjég%u%%a%%m %19%%3% p%\@ertralllng

edge 6 BoaKW crALnegr| yaddisnd 220t oans §1§{9é1tI]4th3€S?§/t941§?miorY when

the _Q@Eﬁ@t bRg domprRe saventi Of rediexgess| tS%o BeEease tid flow speed
nventlon i s ainmed w nd or even

speed. 35This
and B R B RS 1 A b oE NaRc IRl 5 5Bt M eBiegbocgyrent ion
will deydeee absoeappl caackd these pegstofrbaitionaldf fefctanydue to the

he roflles Vi n | eadi ng edge and trailing edge
COANﬁg ffébt th? OE% cﬁgééseous fluid which by the

above nentloned CCANDA effect obtained in addition to

the 49eLf ecl Qfsel e ARYI o3l tﬁ%éfé”‘fcg?d'@ﬂl&o Iﬂ%rators are

|nvent|on an ocate at the win i M nat es
concgrned hgnyopeagral whetlpgyrteror kzgal@c:fﬂdju Ry tbhrae- bladed and
equile&Eri pikan, %1@&/1(9@35 aoper Wﬁz’d’rﬁ:é’l ewrgtotrBe deyd£@rmance

or di g todthe in i&on |dent|f| af él% for its

para“é%?%%t@ Brd tﬁ§88 KeilRg fﬁ’i?éf&’ oF t e WMPAGEFE ©f the
ordeor ofil adle (2) @t leihdr fameed 3inanthidherkepdacng wegeaal observe

sa i e LS Y} S term pate he .
here Eg? fhcet réeék%:?/l%i ﬁ%g?ﬁ g d %e%%e(a% 5 [a/ﬂgml | ngge é is of
the @Eﬁe@foiaﬁﬁI@%vt@eGQDSJthaﬁﬂingeﬂmnman@staatpmhus diameter

is néb) rEOFFESPLRAI BEat eaﬁhg of adi ak Balaft @hel Hrsent time as 8om
cylindrical part of said device a SO presénting In

for 2pagieti MtrIheRf a8sBREt iKY okt ALFBN TR thePAVAGL iopitput of

6, OOO)r KW adfétidﬁ%tlly us:.f[@ea(il\t'dnﬁ@rllccaét@ﬁIin Etleﬁ\s operating
can include one or nore hellcouyf s (8)

in t%%oe‘éerbtr of 1 1By Forigi Tudh mdt“'opett gt 25¢ cthi ng

to coincide with the decrease at point (7) of

This invention is aimed at wind or even marine generators
but not exclusively, as the proposed device also applies to the
wings of aircraft or any other profiles having a leading edge
and trailing edge moving in a liquid or gaseous fluid which by
the above-mentioned COANDA effect obtained in addition to the
effect of the device itself according to the invention and

located at the wingtip eliminates almost all the vortex.
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profile (4) of the |eading edge. According to the
previ ous. devi ce and when we approach conpressible
speeds, a conmencenent of vorticity was created 20

0se to the | eadi edge and _t he re virul ent
Fi&tashr e 2fTerithg aafsn by Fne QAR HiThce Drovides a
perspattehded *bEeywmdof hetlneal edie‘oicé heacyorditey and temeedinvention
1den%ﬁp@%ral% 1Vpg8% §g%f%%%1EQ%9n§ dnq rIV én%ging fixed to

e conb Con of $hese two
the wigesimhiogh me?) aBtt Haterdiadeng( @dg@nd the leading edge

of samta@tfﬁesow&bylgr %a&ef@dasm Big- o e@nSid et Cdr&?qnlddle of
to_.the cylinder at the same level. To sumu

the gyéordghc@twiRditthe! ﬁémﬁBQV|t€é‘1|1ﬁn93(Fdéi‘,%ofgbn@§ iadg device

alsoth@rﬁ@&?ntéﬁﬂln&hésCatv@o@ht|Q%dim@ﬂﬁékpdﬁﬁrn to the radial
NDA effect at

0| n uce
nalt GRS R R Mo MRl Ee PRES OPPRGPT CaF Spate g ing in
additindet (ag)nawd atdsethaicmcatandepbétioal Iamgthdge«uefrgt:(];S) or Dblade
tip. termnating at point (6) also produces a COANDA effect
whil e the undersurface overpressures 35penetrate the
cylindrical part via helicoidal slot or slots (8) for

@H&ﬁﬁ?Dlﬁ@ribgﬁeﬁg@H(Wh%chtﬁs héBléRdalds include one or

chment e device e W

more ShediRORRPdt SOt d < S bot FPHYEHG | JRPdRGUFinpd opening

(9) d@bonsbqugntttcy possichbde twitmcohpordderdddess deévipeint (7) of
i Nsi . qgf i thout difficulty attaching

prOfJfEée gew ce %Y)l/ggl%%{i%&%\e g({v’lnom means. The figure

shows the various forns that wing or blade tips can

§Q§M%dln@? ¢loearhki p ?Ev&bﬁs“ﬁﬁgvlb@ fah§i ngh&) tid® approach
wi t h, wi ngl et Inthe? | atter cases, the tip is

COMPLESHIRAS P REETi n§ STPENCROPESRSs O] rVﬁ§t6F1anW%Fs created

closeé®r tby Chie t i1rG cAmdy feac_t;e n@aridnetHevinkrd nvagadetancererpressure
enti.on is can.be done in ya

effe%ﬁeggﬁ?geﬁo akégr%nyﬁ %Eesurface extende | eyom@y%he inlet

of the cylinder and tended towards the upper surface then being

driven towards the trailing edge.

The combination of these two flows which then met at the
trailing edge, instantaneously created a mwmini-vortex situated

close to the cylinder at the same level.

To sum up and in accordance with the new device in
accordance with the invention, the curve of leading edge (4)
terminating at point (7), produces a COANDA effect at ram air
which then penetrates the cylindrical part via inlet (9) and the
curvature of trailing edge end (5) terminating at point (6) also
produces a COANDA effect while the undersurface overpressures
penetrate the cylindrical part wvia helicoidal slot or slots (8)

for ejection to the exterior.

As regards attachment of the device to the wing or blade, it
should first be noted that both are hollow and it is

consequently possible to incorporate this device inside the wing
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d) tip equipped with device (1) in accordance with the
i nvention. 15 Figure 3 shows in addition,
or baaathekthbupl diffgtbadcof adthathmgnt hRMRRY M a5s Hmple well-
Hlannlng on the device in accordance with the
i'nvention, an internal indentation providing for
fitting Mﬁth the hollow wing or blade (2) in
The 2G60LAANGRM e 2021D0ELT 268nt ) A PLAACHIEBL AR cips can
evi ce according to the invention by bondi ng, or
haveysing screws (11), thus providing for secure
a) C1@§ﬁatigt|on and eventual disassenbly of said device

know

for a or _mi ntenance purposes. 25l n concl usion,
b) té?ﬁ%%%hgﬁ}ps t11*8%id vortex is elininated by
c) tappW1thtwnmgbétth|s devi ce which can be used wth al
In tth)épetc‘w fl\éﬁt@%rp dé S Bflebltai X\Qet % r%%'vq%g said
gener a ‘el I'copters and ens on Wt

tips afalpmgl DéswsnGLhatédOFrnbar IC|U<§@|1@gorang3asfe¢¢slrfg Uik dev1ce in

acco§&§ﬁc@n@ﬂghotﬂgr§n@§nﬁggﬁertﬁhgd%anggeoﬁd%kagﬂﬁ6%¥fbus ways,
submarine hori zontal and vertical rudders,

preS%%%%e?@eﬂf?bﬁ%m Ree®ator profiles, or front and rear

d) slipbi kiggeppelbior Wiahmul@edidaci (g) caks Ohcelh@ance with the

vehicles. 35 51 2 3 45 Key to draw ngs and fi gures:

inventiplice - Wng or blade - Interface - Leading edge -
Trailing edge 10

Figure 3 shows in addition, another simple method of
attachment among others by planning on the device in accordance
with the invention, an internal indentation providing for
fitting with the hollow wing or blade (2) in accordance with
interface (3) and attachment to the device according to the
invention by bonding, or using screws (11l), thus providing for
secure installation and eventual disassembly of said device for

example for maintenance purposes.

In conclusion, almost all swirl said vortex is eliminated by
application of this device which can be used with all types of
wing profiles or blade whether wind or marine generator or
indeed helicopters and by extension with all profiles situated
in a liquid or gaseous fluid such among others as rudder blade
or stabilisers for ships, submarine horizontal and vertical
rudders, submerged tidal generator profiles, or front and rear

stabilisers for Formula 1 racing cars or other vehicles.



6 - Trailing edge end 7 - Leading edge end 8 -
Hel i coidal slot(s) 9 - Cylinder forminlet 10 -
I ndentation 15 11 - Screw 20

Key to drawings and figures:

- Device

- Wing or blade

- Interface

- Leading edge

- Trailing edge
Trailing edge end

- Leading edge end

- Helicoidal slot (s)
- Cylinder form inlet

0 - Indentation
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25 30 35 CLAIM5S 51 - Wngtip or wind or marine

generator blade tip device, serving to reduce or even

elimnate marginal swirl said vortex with correl ative
enhanced aesthetic, characterised by the fact that

said device (1) has a cylindrical appearance nerging

with its streanlined bodyomrattsunder surface and upper

surface and 10 that said device is secured to the tip
of said wing or blade (2) at interface (3) and curve

1 - (d)ingtipheokeading edhe WAL i d Igagredowhi bhadedutes device,

servl QEAN@%dHéE$f E%EH‘Qﬁh%ﬁdﬂtéxﬁé¥gfgalWQWQBI'%ald vortex
stantially the mddle of this devite coinc

w1tthPﬁrs\}é.taVﬁn|eeriha(rgse%lFsa{:eatﬂﬁ tr?élaﬁﬂqtﬁd%st?oﬂ "By the fact

that cbamaeldewlmdee 115 heki @oldpiuscﬂ@icﬂ abpéaréﬁ):ewa@cglmg with
l.i nd cha ar.e sufficient

ics Fbamiatd oS ORT ARbRaRNr trEs e Per " shface and

that exéedi devi@e- iBevecered acocoheéande wit lsacldaivinrly or blade (2)
at {Hhahad Ll %§ﬂ bynd h% faet (20 tcﬁat thfee | S8 TRLE dRye )of said

Install on the tip of Interface (3

devigg phaghdilmguaes n‘f}é? nSPANngmféteiCan %W%&t%t aki geint  (7)

which 10 efibsahdrdavigethd) madikhatr eonertdwnd coinciding with

ttachnent systeps can_then be enpl oyed.in rticul ar
ovoidy FEIGEa K orShOM Ty (51 ol & DB A her gl while

heliobidil asimento25slichsas(dy mademali|g@i®ne@11ndr1cal channel

are 's%%%ﬁ%%%%‘%de{lﬁ M&rﬁ:eﬁ:al godea\ﬁl QM(%Zata%Oe ection of residual

fluid to the exterior.

2 - Device in accordance with claim 1 characterised by the fact
that it is simple to install on the tip of a wing or blade at
interface (3) by providing an internal indentation towards
interior  (10) of said device (1) and that conventional
attachment systems can then be employed 1in particular by
recessing or bonding for example or by other means of attachment

such as by screws tightened interdependent with said device (1).



