1 Vortex Ring Generator Field of the Invention The present invention
relates to the field of fluid nechanics and nore particul arly?t/o./ijt:hgiif] ow
of a fluid relative to a body. More particularly, this invention seeks to 5
reduce drag on a body or fusel age during rel ative novement of the body with
respect to a fluid. The invention is described herein by reference to its
use in respect to any nobile body or fusel age, such as, including, but not
limted t¥ortendRbwt Gevsratorssil es, torpedoes, submarines and aircraft.
However, the invention is not restricted to 1o nobil e fusel ages, but may

al so be used to reduce drag on stationary bodies such as buildings, bridge
pilings, &rddfof¢hd ivbstthohes i n watercourses, airways or other fluid flow
fields. Such applications are intended to be within the scope of the

i nvention although not specifically described herein. Background Art 15 The
gr eat est Thatmesenttioveaioni relaigs aptiaieid eff fliukl erehanins sindeaotd pamigularly to
fuselage i s surface friction. This can be in several fornms but typically

i s one of s figwcehdi e whativer thguhedyy Masre Pagiciiprys iiis inveRigHgeeks o

Vi SCOSL Y o SN aﬁé:'q LRS! Sﬁﬁbéﬁégémd@r rd 14 erﬁxbfsttﬁélg)fodg. with
t echnol ogl es seek 10 reduce this drag and“optimse the energy efficiency of
20 a novi respectio afluidusel age by altering its surface to be as snoboth as
possible with the | east possible protuberances or alternatively to roughen
the snmooth surface or to give it a rippling surface simlar to that of a
shar k, dolThbiinventicyoisfdéxribed Teeedbbe eéfevendestd its msiinirespddiaoedfyesiodilef

drag fromfluids flow ng past. 'QULG, .. L .
body or fuselage, such as, including, but not limited to, projectiles, missiles,

torpedoes, submarines and aircraft. However, the invention is not restricted to
10 mobile fuselages, but may also be used to reduce drag on stationary bodies such
as buildings, bridge pilings, and fixed obstacles in watercourses, airways or other
fluid flow fields. Such applications are intended to be within the scope of the

invention although not specifically described herein.

Background Art

15  The greatest obstacle to obtaining optimum efficiency in streamlining a fuselage is
surface friction. This can be in several forms but typically is one of or a combination
of boundary layer drag, skin friction, viscosity, surface tension, cavitation and

turbulence.

Existing technologies seek fo reduce this drag and optimise the energy efficiency of
20  a moving body or fuselage by altering its surface to be as smooth as possible with
the least possible protuberances or alternatively to roughen the smooth surface or

to give it a rippling surface similar to that of a shark, dolphin or golf ball.

The objective is to minimise the effects of drag from fluids flowing past.



-2 Another attenpt to cut drag has included the fitting of snpblaygﬁ%g$
generators to wi ngs and other parts of the fuselage. A furthef é%?eﬁp has
been to fit a spike-like protuberance extending forwardly in the direction
of travel of the fuselage through the fldi-d. 5 In general, it has been an
objective of these attenpts to maintain straight, lamnar flow over the

body of t agdthisehttgnpt andut dr@ﬁ@ﬁ&ﬁtﬁu@@@&lﬁ@tﬁtﬁr{}; of sialibwrencgemsatas toas
is possible. Alternatively, through the use of dinpled or roughen surfaces

and vort #ingfeaed athsr partsind tepfeseladke has been to create nyriad eddies in
close proximty to the fuselage surface to break up the boundary | ayer. 1o
Essentially, all these approaches are designed to assist fluids slide past

t he body Aduthenatemipirhas beentpdit pepikebikscprotubarasee eendingderwaidly in the an
obj ect of the.] i r f.a fluid noving relative to a
body. Itdsrg&é&%ﬁ%‘é@%6Weet%%%@%t%p@q%n@grf&’ddn to enable the body to take

advant age of the 15 extraordinary efficiency of the vortex ring. To this
end, a_body, for ex l,e a torpedq or .rocket  is fitted wth a vortex ring
gener afor 1LEORt 8 Har R eBiReRuR orafErE Pt inle FELatl SeRabdadiar or
around th@mmﬁéf-thg%d?bjmﬁé fy€alhge tehdtOsliiReds YOpalioh ionquduldrite awre of
t he body that conveys the 20 fl ul d flow past t he body while sinultaneously
creating as|iswpqssideufenatively, thieeah selupeiof dinghed of rewghensurfages and

R g S R R e
Cr oss- sectd giafus¥lagel dusfacaus ibréaikeap ghovbeehdaryasar than slides. Faned

10  Essentially, all these approaches are designed to assist fluids slide past the body

with a minimum of friction.
Disclosure of the Invention

It is an object of the invention to reduce the drag of a fluid moving reiative to a body.
It is a further object of this invention to enable the body to take advantage of the

15 extraordinary efficiency of the vortex ring.

To this end, a body, for exampie a torpedo or rocket, is fitted with a vortex ring
generator according to the invention, either at the nose of the body and/or around
the body.

The objective is to produce a vortex ring at the nose of the body that conveys the
20 fluid flow past the body while simultaneously creating a low-pressure region
immediately in front of the nose. This low-pressure region is in fact, the core of the

ring vortex.

A generated vortex ring moves relative to the fluid of which it is comprised and it

cross-sectionally rolls, much like a wheel, rather than slides. Famed



- 3 hydrodynam sist, Reynolds once stated, in reference to ring,.vortices,
that "Nature prefers to roll rather than glide". It is this featufé’ that
greatly contributes to ring vortex efficiency. Presently used vortex
generators are conprised of small tabs-o} -straight or curved 5 material,
such as those situated above the | eading edges of wings on aircraft. These

gener at e thyHRidypaafsist, Reélmotls eAcHE etmtéhain fdf@anaeresing bertisus f aee "Natdrge
wing. This invention is specifically designed to generate vortex rings

whi ch sur Peefees tnell ralbey than alitdl e the fluid fl owing past the body to do so
within the generated vortex ring. Preferably, such generators are
specifically designed in accordance with the | o Gol den Section or Phi

geonet ry. AAithigdeatere thah gseaiyesontduiiegs toring ypgseetfidensy. pat h of | east
resistance, friction or drag in Nature and is also the shape of naturally
occurring vortices. Accordingly, the invention resides in a vortex ring
gener at or Padegttydusesl bertexageoneriatare carei compziseddyf bl éatisedf stoaifhtudd chilved

over the body, the vort ring 1 ener at pr .adapted, to produce a fluid, flow
"t eor of bl Sishe 8% et YaRd RBoKF uRa BAB Faifn gt JUBES h 81 rom
the vort exnesageatnfe APllentedRIdY Sleddled i SoW 4@6sd 81 sirtac@f oftthg wing.

i nvention, the vortex ring generator is designed in accordance with The

Gol den Section or Phi geonetry. According to a preferred feature of the

i nvent i onThidRvERLGEXS 55@&1&9@%5%@5@ o ?_@Qeﬁé?é‘t\/bht@?tr?ﬁ?siv%ibﬁ SuRuh8Nhe

According to a further aspect, the invention resides il a vortex ring
gener at or bodyip eingblegthentiwt dlosing pdabthedbedy tredassowithin dbe \genkratet oyteko
i nfluence the i;,l

id,  flow passi over the.body, the el enment conprisi an
active sufPdod WFERY s9Ch SRSt PRaielv drsiaiad 1 Freuantto wiBiG e
surfagge h@bideh $286h IBUPREL§&metry. Phi geometry has been found to represent the
path of least resistance, friction or drag in Nature and is also the shape of naturally

occurring vortices.

Accordingly, the invention resides in a vortex ring generator adapted to be
associated with a body subjected to fluid flow over the body, the vortex ring
15 generator adapted to produce a fluid flow in the form of a vortex ring with the fluid

flow moving over the body from the vortex ring generator.

According to a preferred feature of the invention, the vortex ring generator is

designed in accordance with the Golden Section or Phi geometry.

According to a preferred feature of the invention, the vortex ring generator is

20  centripetal in its action

According to a further aspect, the invention resides in a vortex ring generator
comprising an element adapted o be associated with a body to influence the fluid
flow passing over the body, the element comprising an active surface which is
adapted to influence the fluid flow, the active surface having a configuration

25 conforming to at least one logarithmic curve of the Golden Section.



25 conformng to at | east one logarithm c curve of the Golden $ th%nqgﬁ% 2
JUN 2006 -4 According to a preferred enbodi nent, the vortex ri ﬁgcdéﬁel’"’a”t“or
associated with the body and conprising one or nore vanes having an active
surface, the path of the wvanes spiral ri‘hg‘ around and al ong the body.
According to a preferred enbodi nent, the vortex ring generator extends

f orwar dl y pebording e alodferreficembddingeritothe yoreherine deeeatatoh assotiateédeithahes
are in the formof a whorl. According to a Preferr d feature of t

e
i nvent i on POAR@NECEQRRNEING fOSeQ’ BYOTe YaNgs AeyIndzR agH¥e §H aC%th@d?ﬁtEr%tP% t he
ol d S i Ace i t f nmbodi t, th th of th
en egghg%lgpﬁ%gﬁi%!rﬁl%d éhda‘aiBﬁg t%ng%e odl nen e pa (0] e vahnes

are designe rmto t " Ratio. According to a preferred
enbodi ment, the vortex ring generator conprises one or nore grooves

2 ong ¢ o ey g tFa Bibreh W BANREN, ha S oHBR TP AR e otol EREARSIDRAREN of

grooves atige Hedy.gned to 15 conformto the Golden Ratio. According to a
preferred enbodi nent, a vortex ring is generated by the body and vortex
ring generator being caused to nove through the fluid. According to a

pr ef er r ed Acabistingrina prefevediambedimgni.shg yapeaeedlinipetfpen of @iwherdvi ng  past
the vortex ring generator associated with a body 20 According to a

preferred enbodi nent, a_vortex ring generatqr is fixed r%gtive o the
body. AccéCEPIENd & & pielerErd g?ﬁté%eﬁ?’}?emV?”Bo%ot?‘?e@@tWPnﬁj‘ ﬁérOJttE% viages
adapt ed tgrbBesigned to conform to the Golden Section.

According to a preferred embodiment, the path of the vanes are designed to

10  conform fo the Golden Ratio.

According to a preferred embodiment, the vortex ring generator comprises one or
more grooves associated with the body, the path of the vanes spiralling around and

along the body.

According to a preferred embodiment, the path of the grooves are designed to

15  conform to the Golden Ratio.

According to a preferred embodiment, a vortex ring is generated by the body and

vortex ring generator being caused to move through the fluid.

According to a preferred embodiment, a vortex ring is generated by the fiuid moving

past the vortex ring generator associated with a body

20 According to a preferred embodiment, a vortex ring generator is fixed relative o the
body.

According to a preferred embodiment, a vortex ring generator is adapted to be

movable relative to the body.



novabl e relative to the body. 2 -5 According to a preferred en@o%maﬂ}; a
vortex ring is generated by novenent of the vortex ring generator’
According to a preferred enbodi nent a vortex ring is generated and

propul sion is created by the powered roPation of the vortex ri ng
generator. 5 The invention will be nmore fully understood in the |ight of
the foll OVAdS‘tg)rdsQEQbi Plpreferretl ersbudingdnts pewirfexcriggrizogenemnted bBrhefement of
Description of the Drawi n The description is nade with reference to the
acconpanyith§ V@ftswrwggewgf@ﬁu ch: Figure 1 illustrates the formof the

Gol den Section; 1o Figure 2 is a side elevation of a vortex ring generator
accordi ng theflrst gure .3 is a fro d viewof .a .
Vortex i rasiBndpat PrERRa g emens 3 MPudx Bads deBiSdmn Fbealsdh is
rear end Vdréé\te@fb\ﬁth\é%dv@é?eﬁ'rB@h@ﬁ'@ﬁ'ﬂ@é Qbrt@EARG geRBrater. the first 15

enbodi ment; Figure 5 is a side elevation of a vortex ring generator nounted
to a body accordl ng to the first enbodinent; Figure 6 is a side elevation

of a vart r}i
Crosl sene SIS0 EABS AR RN 1S S BSOS o

appl i ed t cevebdpeaific@nbatgnents.t he second enbodi nent; 1 2. JUN 200;

Brief Description of the Drawings
The description is made with reference {o the accompanying drawings, of which:
Figure 1 illustrates the form of the Golden Section;

10 Figure 2 is a side elevation of a vortex ring generator according to the first

embodiment;

Figure 3 is a front end view of a vortex ring generator according to the first

embodiment;

Figure 4 is a rear end view of a vortex ring generator according to the first

15 embodiment;

Figure 5 is a side elevation of a vortex ring generator mounted to a body according

to the first embodiment;

Figure 6 is a side elevation of a vortex ring generator applied to a body according to

the second embodiment;

20  Figure 7 is a front end view of a vortex ring generator applied to a body according to

the second embodiment;



-6 Figure 8 is a side elevation of a vortex ring generator appi i?eguﬁgwg%
body according to a third enbodinent; Figure 9 is a front end viéew oz% a
vortex ring generator applied to a body according to the third enbodi nent;
5 Figure 10 is a diagrammatic representabion of the flow of vortex rings
around a body having vortex ring generator according to the first and

third enbadpnRng $s akidiusievator &f a vBHagriagRinefatbe BpsIRRNcAd befy @lcdiigtnd tow
of vortex rings around a body having vortex ring generator according to

t he second BisioRinBediment gure 12 is a diagrammatic representation of the
generation of a vortex ring around to by vortex ring generator according
to the first enbodinent; Detailed Description of Specific Enbodi nents Each
of the entodureehisa diompend oevaolavodex ringgeanenatoaapplie ttoe batdyg@ceprdingatcody

and adapt qggéﬁ{%%ﬁg}&gﬁﬁ%}vortex ring in the fluid noving relative to the

body. In the vortex ring generator conprises a fluid
pat hway having an 15 active surface adapted to influence the flow of the
fluid to farmthe. vortex rings flow ng. past, the body.,K As.stated previously
G111t od Yol s Alpdl BT BEPTeRAHRIRE ghe fe Wl it g aund grbody
Nat ure, tapfidPvemuerindgeRbiafdrsacRbrdifg t 8RSfirst BRS TikPbmdbainfdnt¥ortices
generally conply with a nmathematical ™ progressi on known as the Gol den Ratio
or a Fibonacci 20 like Progression. The greater percentage of the surfaces

of the aCtFH%@r_eSW ]:ﬂgaii&@%g‘?émﬁ%ﬁﬁ& re r@%ﬁtat%ﬁt}ﬁ%ﬁlﬁb\ﬁo%@xiﬂ t%gﬁfé%{éﬂ]@

general ly Si ghe n tthhe greatel part, in accordance w
Sect i on orhaRitg wordexdrindhgeedrata acdcording te ther sextoedi simbodofienteach of t he
enbodi ments that the active surfaces are of a spiralling configuration

Figure 12 is a diagrammatic representation of the generation of a vortex ring around

10 by vortex ring generator according to the first embodiment;

Detailed Description of Specific Embodiments

Each of the embodiments comprises a vortex ring generator associated with a body
and adapted to generate a vortex ring in the fluid moving relative to the body. In
each embodiment, the vortex ring generator comprises a fluid pathway having an
15 active surface adapted to influence the flow of the fluid to form the vortex rings

flowing past the body.

As stated previously all fluids when moving under the influence of the natural forces
of Nature, tend to move in spirals or vortices. These spirals or vortices generally
comply with a mathematical progression known as the Golden Ratio or a Fibonacci

20  like Progression.

The greater percentage of the surfaces of the active surfaces of each of the
embodiments described herein are generally designed in the greater part, in
accordance with the Golden Section or Ratio and therefore it is a characteristic of

each of the embodiments that the active surfaces are of a spiralling configuration



I 2vl Ui "I -7 and which conformat |least in greater part to the
characteristics of the Golden Section or Ratio. The charactéristUigimf the
Gol den Section are illustrated in Figure_ 1 which illustrates the unfolding
of the spiral curve according to the Gol den Section or Ratio. As the
spiral unfolds the order of growh of the radius of the curve which is 5

nmeasur ed aneWHidNeshfrm' atildadiel freater fartHo theaBBardbtdristie®nst@at Gokddrs
can be illustrated fromthe tri angul ar representation of each radius

bet ween eaRertivacueRato. Tia eharastarsspoatithe Goldrn Bertan araillugtrated ip: kigyre
whi ch Conf‘PWc&@Héchﬁ?g ?Iﬁ]é 88ur(ii/m& Xtﬁ%%PﬁBlpéMé TRES n th@ngggie'nsﬁ?%thns

consi st ent acteristic o

that not aAaito Adenesging uﬁf@&ﬁh@cfﬁebrdmtwhhftﬁ?elramnsﬁéﬂ'tel OUiYvE QEHTEH [sy
but also the Z axis or depth conforng, that is the vanes conformto the

Col den 3SedTFRHIFA ArpEEAMYIBREABNES i FiCal. SnEe) FooonstoRle Jﬁﬁoaams
to dupli CQﬁLﬁstlIa?@d hbﬂ?ﬁweotfngﬁgrltagg rﬁrgsér‘&ﬂ Gn | of‘e?% 58 é@fv@@éﬁ edh k&

the active surfaces expan ract ogar| m ca I'n any direc |on in

an equi angutiain co@és;iend&cttherfos*putaabf atld -ahwmmmhpml obrsfoane tbatkenratio 45

the surface_of these active surfaces they w|l ar a ratio to each other

of appr oxi: Qr%ﬂéﬂppioxm‘@ tejy gnd ?Wéa%&?%’ EF?@E‘E@?E%W the CHRYB-1 engt h or

nunber of rotations. They are specifically designed to match the internal,

streamined flow |ines of VOI‘tICIt%/ of a vortex. In the first enbodi nent,
pisyi

and as shdwghaiacTislie &f the egibodimaats,is thatngt; mnjy genbe & and Yoaxig copform to
Cpott 1 catraneh SR ATERMABR RN oo Mz R ot POPIReo Mot theualch

whi ch 1s donfendedihedsdlder Sdosiodiim doteaiménsionshi ch the rel ati ve fl ow of
fluid i s approaching the body.

It is an objective of the embodiments to duplicate the lines of vorticity found in a ring
vortex. To that end, the active surfaces expand or contract logarithmically in any
direction in an equiangular, Golden Section spiral. If any two points are faken on
15 the surface of these active surfaces they will bear a ratio to each other of
approximately 1 : 0.618. The active surfaces can be any length or number of
rotations. They are specifically designed to match the internal, streamlined flow

lines of vorticity of a vortex.

In the first embodiment, and as shown in Figures 2 to 5, the vortex ring generator

20 (11) comprises a set of vanes located at the nose (13) of a body (12). In this
specification, the term nose is used to identify the portion of the body which is
intended fo face the direction from which the relative flow of fluid is approaching the
body.

The vortex ring generator (11) is adapted to generate a vortex ring by influencing
25 the flow of the fluid relative to the body in a way which produces a vortex ring. The
vanes comprising the vortex ring generator extend forwardly from the nose of the

body and have the configuration of a whorl. Each of the vanes are formed with an



The vortex ring generator (11) is adapted to generate a vortek?7rijog Ao
influencing 25 the flow of the fluid relative to the body in a way which
produces a vortex ring. The vanes conprising the vortex ring generator
extend forwardly fromthe nose of the -b®dy and have the configuration of a
whor|. Each of the vanes are formed with an UN 2005 -8 internal reactive

face (14) j w&gﬁeﬂ rbdctife 1% ?@Wﬁucﬁ%‘fﬁQ‘ébﬁ&é%‘c@ﬁﬁbdﬁ@ﬂ;&haﬂ@%h@cﬁ RAS8 three

di mensi ona urvature o a concave nature whereby the curvature in each
di r ect i on diinengionatcuwvetuie ©f i tcquavedwmet Wherfﬁbwhee:uc\tﬁwm ini eRch dirediion
Gol den Section. As, a result, t vanes 01 ntly. nera
concave | it &f Aaporiaage ST RdogRbRS B rigkRbBapdne GoREac Eitbn. Aah
vane has ges@fmhe veRet(MVEjdinhedeft afétdiallp coRemleeinta AR fhe of theerdix

reactive face (14) and whi ch al so has a three dinensional curvature of a
convex Snatfingeganesaleby the curvature in each dimension conforms with a

| ogarithm c curve according to the Gol den Section, and whereby the
curvature in each 1o dimension is of the same formas the curvature of the
i nt er nal rleaaﬁdiﬂm feao yamg has a mbtejremﬁyEdaceAéShmmmst reradle fremothe

reactive f. 2&‘10 ntl%/‘ﬁ raI 1thconvex sur f ce of th
vanes. In 5 r'?ﬂ:la[ﬁ?tf ¥ Y”E‘{C Freft e AT r?%%é%@?é‘t or
i's not fixedlyx nERHEVERIESY fH‘eecd}OéﬁJr@H{ eééﬁ Bﬁzﬁeﬁsﬁor@@@rﬁ’hﬁﬂs%ﬂtﬂ@‘l@a@ﬁhmlc

coaxially with the axis of the 15 body. In addition, the generator nmay be

driven nedhs o@qoydm@ tootthe erld@mtﬁﬁctipﬂoxarui rvdweqasebspdhgu @hrvawrehgl [Gaiing
whi | t t
shown 1 AGEAEBRHS of 4R SEER 108 FLHCFw a8k o ifs IMEBR SPRenERRE TR R, o7

nmore gr oomhoamﬁénm:ms (23) ai l@shheti%lfr‘baﬁﬁe ofedchiee Fagys (16PjOMAG dfindt 0T

near the nose (23) of the bod¥ 22) and ending at or near the tail
generally convex surface of the vanes.

In an adaptation of the first embodiment, the vortex ring generator is not fixedly
mounted to the nose but rather is adapted to rotate coaxially with the axis of the
15 body. In addition, the generator may be driven mechanically to rotate thereby

providing propulsion to the body whilst simultaneously generating vortex rings.

In the second embodiment, as shown in Figures 6 and 7, the vortex ring generator
comprises a set one or more grooves or flutes (21} in the surface of the body,
commencing at or near the nose (23) of the body (22) and ending at or near the tail
20 (24) of the body . The paths of the grooves or flutes along the body spiral around

the body in a manner designed to conform to the Golden Ratio.

in the third embodiment, as shown in Figures 8 and 9, the vortex ring generator
comprises a set one or more vanes (31) extending outwardly from the surface of the
body, commencing at or near the nose (33) of the body (32) and ending at or near
25  the tail (34) of the body. The paths of the vanes along the body spiral around the

body in a manner designed to conform to the Golden Ratio.



20 (24) of the body . The paths of the grooves or flutes along the body
spiral around the body in a manner designed to conformto tHe?Goliden
Ratio. In the third enbodi nent, as shown in Figures 8 and 9, the vortex
ring generator conprises a set one or -ndre vanes (31) extending outwardly
fromthe surface of the body, comencing at or near the nose (33) of the

body (32) mrdheddimeadd oPthed@idve?dmbBEimaHts i %&hll@ﬁeéi@ﬂeb%hcccﬂagn@émﬁm of

t he vanes al ong the body spiral around the body 1n a manner designed to
conf or m t @ {eg@ritynige eoREENGYar, FNTIsEIrBbdYtsi $hanecks optinaLY soBwnativle vithnBht s

Spiral | RS R s GEl AP A BrlrEn el e AR orobllis cn
i s comon that gdcevdliibh seer M thehpivitasrdtibehsf Dodplogatpies that space
which is seen in the cavitation tube of a visible vortex. 5 As depicted in

Figure 11, the body, 13, is accommobdated within the core of the vortex,

16. The nosedebictdre i Piyrebyt Uhe Bbdye Mm di RitonfigdateWowtintbegrabsveie
exactly fits the geonmetry of a ring vortex. The body may be cone-shaped

with a hotoriew dentthe apsewl tiie brdy.dby Heemf minkedimest woet o oF tiyeecahavavel

t hrough it r ' , . ' S t reation of ring.
vorti ges, %@?WF%E%@%@@P}& o?fﬁgginénlvgéAéfyo ﬁ?g tg%&dc.ﬁ]q?{ng%p?gﬁgﬁ%&q?dv‘ﬁqma
rel ative rmvewasgntieeilioaey fibid ihtomihgaodhé Rertbrdg tb ekl trsligrsits ef@aged by
the active surfaces 11, 21 or 31 and commences rotating in a logarithmc

vortical fashion. As the fluid engages the active surfaces, the rotary

not i on cr gag@esald, AwdPT FRARKIrateaheacrabtibm of BAg &/otlicdshasy ahichxir8@nesirbRIng( t he
15 interface between the generator and the nose of the body). This reddces

the B8undd® Pofhyer drag of the body. A ring and/or potential vortex is
established. As can be seen in Figure 10, the ring vortex rolls up the

boundary | ayer |ike ball
In operation, with relative movement between the fluid and the body, the fluid is

engaged by the active surfaces 11, 21 or 31 and commences rotating in a
logarithmic vortical fashion. As the fluid engages the active surfaces, the rotary
motion creates a low-pressure area at the base of the vortex generator (the
15 interface between the generator and the nose of the body). This reduces the
boundary layer drag of the body. A ring and/or potential vortex is established. As
can be seen in Figure 10, the ring vortex rolls up the boundary layer like ball
bearings, along the body walls. In many applications vortex rings will shed and give
rise to a stream of shed vortex rings. The wake left behind the body is in the shape

20 of vortex rings.

Figure 12 illustrates the vortex ring generator, 11 of the first embodiment creating a
ring vortex, 16. To do so, there must be relative motion between the vortex ring

generator, 11, and the fluid.

This motion can be created by rotation of the vortex ring generator; the movement
25  of fiuid past a stationary vortex ring generator, or the propuision of the body and

vortex ring generator through the fluid.



bearings, along the body walls. In many applications vortex rjfgs.isidlicshed
and give rise to a streamof shed vortex rings. The wake | eft behind the
body is in the shape 20 of vortex rings. Figure 12 illustrates the vortex
ring generator, 11 of the first enbodinel®t -creating a ring vortex, 16. To
do so, there nust be relative notion between the vortex ring generator,
11, and theshdili e ddpreciamid Pt SR sOSH bEReesreBi¥nt BlabticNneéd hBeby Rt
ring generator; the novenent 25 of fluid past a stationary vortex ring
gener at or to #he padicglassePree drseibacheb®sdy and vortex ring generator through
the fluid. 11 jw,' 20ui - 10 It should be appreciated that the scope of
the present invention need not be limted to the particular scope

descri bed Tatvovghouthiheugheaificatien, speless i &t icontextimeguises hheoyisexthe emuidr es
ot herw se,, the word "¢ rise, or.variations.such.as » COnNpLi Ses” or
“compri si ngPPUPE | Opee Rttt s AT S DmTisisy W nEoPRePDg TGt ddsrsfdied to

i nt eges ohim@hothe iptiusiregls sttt inRget BE geX gl BS IMEgdt bLamot Ahd ekcluBioposy of
group of integers. - 11 The clainms defining the invention are as follows:
1. A vort @yrathgr igtager & grouplabntager® be associated with a body subjected
to fluid flow, the vortex ring generator being adapted to produce a fluid
flowin the form of a vortex ring with the fluid flow within the vortex
ring nmoving over the body from 5 the vortex ring generator. 2. A vortex
ring generator as clainmed at claim1l wherein the vortex ring generator is
designed in accordance with the Gol den Section or Phi geonetry.



3. Avortex ring generator as clainmed at claim1 or claim2 wherein the
vortex ring generator is centripetal in its action. 10 4% 7Alvbrt'eX ring
generator as clainmed at any one of the preceding clains wherein the vortex
ring generator associated with the body 1dnd at | east one or nore vanes
having an active surface. 5. A vortex ring generator as clainmed at claim
_--s wherein the vortex ring generator extends forwardly fromthe body. 15
6. A vort ¢the clagmgehsirdhgthasnedistioredrabs fbhows= or cl ai m wherein the vanes
are in the formof a whorl. 7. A vortex ring generator as clained at any
one of clainms to 6-= wherein the active surfaces of the vanes are designed
to conforrhto ttheodek disg Sovwtraton. adgiptedt o beeassdciajed ovithy at wodyasuljeatiedeld at
any one of, claims, 1 to. 5 wherein the .20 vort rin enerat or copprises at
ons or mofbi Bhcbol e REE el e SEEETp ARG GSATLA o FEIR B e
vanes spi rsld idveraring Meth he Madylodndithinome Jdiex mo?:inq?oVéH theXoddyom
generator as clainmed at claim64-+ wherein the path of the vanes are
desi gnéd ttbe vorevringenerdotol den Ratio. - 12 10. A vortex ring generator
as claimed at any one of clains 1 to 5 wherein the vortex ring generator
conprises . at |east one.or nore roovesI associ at ed V\4th t he dl§urfa e of the
e

body, the %pat h of/Ofif¥ gD LS rr%ﬁl‘?ﬂ'@“e% Sbndaih Hﬁ'@@/reé[h &l % K9
body. 5 1lhenBrMOF kSedidifll BOREbAlMceATIHEIHY @sréilegts&n%hrervmrg%bﬁ]é&@?t path of

the grooves are designed to conformto the Golden Ratio. 12. ex ring
generator conprising an el enent adapted to be associated wwth a body to

influence 3 he A vortest linw geaesatop ag\dinidteabeldim 1 BE cRiANE MhefGIRNthESidMxan

ring generator is centripetal in its action.

10 4. A vortex ring generator as claimed at any one of the preceding claims

wherein the vortex ring generator

. associated with the body and =

= at least one or more vanes having an active surface.

5. A vortex ring generator as claimed at claim 4%

wherein the vortex ring

generator extends forwardly from the body.

15 6. A vortex ring generator as claimed at claim 4% or claim 2~ wherein the vanes

are in the form of a whorl.

7. A vortex ring generator as claimed at any one of claims 4% to 22 wherein the

active surfaces of the vanes are designed to conform to the Golden Section.

8. A vortex ring generator as claimed at any one of claims 1 to 5 wherein the
20 vortex ring generator comprises at one or more vanes associated with the surface of

the body, the path of the vanes spiralling around the body and along the body.

9. A vortex ring generator as claimed at claim #72 wherein the path of the vanes

are designed to conform to the Golden Ratio.



active surface which is adapted to influence the fluid flow the active
surface having a lo configuration confornmng to at |east aore Jidogadeist hnic
curve of the CGolden Section. 13. A vortex ring generator as clainmed at
claimwherein the curvature of the actil2e-surface conforns to the Gol den
Section. 14. A vortex ring generator as clainmed at any one of clains 1 to

13 whereifipa Aoidrex rind1geherageneas alsithddyat hey neestohineé 1atd buivBeres the
stationary vortex ring 15 generator. 15. A vortex ring generator as
cl ai med afOriRY B0 JeHETRPRCREPIISES at3leaple PBE PTaMoiR VeS| agpaciatgd ithathal by

age KD xgr exaéré:c %%tﬂgene g%ﬁgg%@ltégﬁg&ae{si %@ﬁ@@i&@@ﬂéltg{: %By%gaalléh%@? ein

a 20 vorbedy.ring is generated by novenent of the vortex ring generator.
17. A vortex ring generator wherein a vortex ring is generated and
propulsion is created by the powered rotation of the vortex ring

gener gt orl11. 187 varigyr tiegx ganegatgerasr alaimed wiselaimt i @iy wherdinrtbenpatbs of 'rtﬂrm% .

19. A vortex rin enerator substantia asherein described with

et er enced Pivena JENGREL R aRTE e nnludiRARS
12. A vortex ring generator comprising an element adapted to be associated with a
body to influence the fluid flow passing over the body, the element comprising an

active surface which is adapted to influence the fluid flow, the active surface having a

10 configuration conforming to at least one logarithmic curve of the Golden Section.

= wherein the curvature of the

13. A vortex ring generator as claimed at claim <

active surface conforms to the Golden Section.

14. A vortex ring generator as claimed at any one of claims 1 to 13 wherein a
vortex ring Is generated by the movement of a fiuid past a stationary vortex ring

15 generator.

15. A vortex ring generator as claimed at any one of claims 1 to 13 wherein a
vortex ring Is generated by the movement of the body and the vortex ring generator

through a fluid.

16. A vortex ring generator as claimed at any one of claims 1 to 13 wherein a

20 vortexring is generated by movement of the vortex ring generator.

17. A vortex ring generator wherein a vortex ring is generated and propulsion is

created by the powered rotation of the vortex ring generator..
18. A vortex ring generator substantially as herein described.

19. A vortex ring generator substantially as herein described with reference to the

25  accompanying drawings.



