
1 Vortex Ring Generator Field of the Invention The present invention
relates to the field of fluid mechanics and more particularly to  the flow
of a fluid relative to a body. More particularly, this invention seeks to 5
reduce drag on a body or fuselage during relative movement of the body with
respect to a fluid. The invention is described herein by reference to its
use in respect to any mobile  body or fuselage, such as, including, but not
limited to, projectiles, missiles,  torpedoes, submarines and aircraft.
However, the invention is not restricted to 1o 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 to 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. 'OU1G 



-2 Another attempt to cut drag has included the fitting of small vortex
generators to  wings and other parts of the fuselage. A further attempt has
been to fit a spike-like protuberance extending forwardly in the  direction
of travel of the fuselage through the fluid. 5 In general, it has been an
objective of these attempts to maintain straight, laminar  flow over the
body of the fuselage, and to suppress separation or turbulence as far  as
is possible. Alternatively, through the use of dimpled or roughen surfaces
and  vortex generators, the objective has been to create myriad eddies in
close proximity  to the fuselage surface to break up the boundary layer. 1o
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 relative 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 example 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  hydrodynamisist, Reynolds once stated, in reference to ring vortices,
that "Nature  prefers to roll rather than glide". It is this feature that
greatly contributes to ring vortex efficiency. Presently used vortex
generators are comprised of small tabs of straight or curved  5 material,
such as those situated above the leading edges of wings on aircraft. These
generate turbulence fields of eddies that flow across the surface of the
wing. This invention is specifically designed to generate vortex rings
which surround the  body to enable the fluid flowing past the body to do so
within the generated vortex  ring. Preferably, such generators are
specifically designed in accordance with the lo Golden Section or Phi
geometry. 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 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 configuration  



25 conforming to at least one logarithmic curve of the Golden Section, 1 2
JUN 2006 -4 According to a preferred embodiment, the vortex ring generator
associated with the  body and comprising one or more vanes having an active
surface, the path of the  vanes spiralling around and along the body.
According to a preferred embodiment, the vortex ring generator extends
forwardly of  5 the body. According to a preferred embodiment, the vanes
are in the form of a whorl. According to a preferred feature of the
invention, the active surfaces of the vanes  are designed to conform to the
Golden Section. According to a preferred embodiment, the path of the vanes
are designed to  10 conform to 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 fluid moving  past
the vortex ring generator associated with a body 20 According to a
preferred embodiment, a vortex ring generator is fixed relative to the
body. According to a preferred embodiment, a vortex ring generator is
adapted to be  



movable relative to the body. 2 -5 According to a preferred embodiment, a
vortex ring is generated by movement of  the vortex ring generator.
According to a preferred embodiment a vortex ring is generated and
propulsion is  created by the powered rotation of the vortex ring
generator. 5 The invention will be more fully understood in the light of
the following description of  several specific embodiments. Brief
Description of the Drawings The description is made with reference to the
accompanying drawings, of which:  Figure 1 illustrates the form of the
Golden Section; 1o 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; 1 2. JUN 200;' 



-6 Figure 8 is a side elevation of a vortex ring generator applied to a
body according to  a third embodiment; Figure 9 is a front end view of a
vortex ring generator applied to a body according to  the third embodiment;
5 Figure 10 is a diagrammatic representation of the flow of vortex rings
around a body  having vortex ring generator according to the first and
third embodiments; Figure 11 is a diagrammatic representation of the flow
of vortex rings around a body  having vortex ring generator according to
the second embodiment; Figure 12 is a diagrammatic representation of the
generation of a vortex ring around  to 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 2 vl U i "I -7 and which conform at least in greater part to the
characteristics of the Golden  Section or Ratio. The characteristics of the
Golden Section are illustrated in Figure  1 which illustrates the unfolding
of the spiral curve according to the Golden Section  or Ratio. As the
spiral unfolds the order of growth of the radius of the curve which is 5
measured at equiangular radii (eg E, F, G, H, I and J) is constant. This
can be  illustrated from the triangular representation of each radius
between each sequence  which corresponds to the formula of a:b = b:a+b
which conforms to the ratio of  1:0.618 approximately and which is
consistent through out the curve. A characteristic of the embodiments is
that not only do the X and Y axis conform to  1o Golden Section geometry,
but also the Z axis or depth conforms, that is the vanes  conform to the
Golden Section in three dimensions. 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 taken 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 to 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 UN 2005 -8 internal reactive
face (14) which is of a concave configuration and which has a three
dimensional curvature of a concave nature whereby the curvature in each
direction  is in accordance with a logarithmic curve conforming to the
Golden Section. As a  result, the vanes (11) jointly define a generally
concave internal face of the vortex  5 ring generator. In addition, each
vane has a remote reactive face (15) which is remote from the  internal
reactive face (14) and which also has a three dimensional curvature of a
convex nature whereby the curvature in each dimension conforms with a
logarithmic  curve according to the Golden Section, and whereby the
curvature in each 1o dimension is of the same form as the curvature of the
internal reactive face (14) in  each dimension. As a result, the remote
reactive faces (15) jointly define a  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. -9 The body in each of the above embodiments
is ideally designed in accordance with  a logarithmic, equiangular, Phi
spiral. Its shape is optimally compatible with Phi  vortex geometry, which
is common to all vortices. In other words the body occupies  that space
which is seen in the cavitation tube of a visible vortex. 5 As depicted in
Figure 11, the body, 13, is accommodated within the core of the  vortex,
16. The nose of the body, by use of embodiment one, two or three above
exactly fits the geometry of a ring vortex. The body may be cone-shaped
with a  hollow centre allowing fluid incoming to the vortex ring to travel
through its core. Figures 10, and 11 illustrate the creation of ring
vortices, 16, which travel/roll along  1o the body. 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 fluid past a stationary vortex ring
generator, or the propulsion of the body 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 limited  to the particular scope
described above. Throughout the specification, unless the context requires
otherwise, the word  "comprise" or variations such as "comprises" or
"comprising", will be understood to s imply the inclusion of a stated
integer or group of integers but not the exclusion of  any other integer or
group of integers. - 11  The claims defining the invention are as follows:
1. A vortex ring generator adapted to be associated with a body subjected
to  fluid flow, the vortex ring generator being adapted to produce a fluid
flow in the form  of a vortex ring with the fluid flow within the vortex
ring moving over the body from  5 the vortex ring generator. 2. A vortex
ring generator as claimed at claim 1 wherein the vortex ring  generator is
designed in accordance with the Golden Section or Phi geometry. 



3. A vortex ring generator as claimed at claim 1 or claim 2 wherein the
vortex  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
_--s wherein the vortex ring  generator extends forwardly from the body. 15
6. A vortex ring generator as claimed at claim = or claim wherein the vanes
are in the form of a whorl. 7. A vortex ring generator as claimed at any
one of claims to 6-= 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 64-+ wherein the path of the vanes  are
designed to conform to the Golden Ratio. - 12  10. A vortex ring generator
as claimed at any one of claims 1 to 5 wherein the  vortex ring generator
comprises at least one or more grooves associated with the  surface of the
body, the path of the grooves spiralling around the body and along the
body. 5 11. A vortex ring generator as claimed at claim wherein the path of
the  grooves are designed to conform to the Golden Ratio. 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 1o configuration conforming to at least one logarithmic
curve of the Golden Section. 13. A vortex ring generator as claimed at
claim wherein the curvature of the  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 fluid 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 vortex ring 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. 


