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TITLE: A Rotor

The present invention relates to a rotor which is intended to induce fluid flow
and/or to be influenced by fluid flow and can have relevance to pumps for

inducing fluid flow and torque generators which are responsive to fluid flow such

as turbines.

Generally, devices which are influenced by fluid flow in the production of torque

or alternatively which can induce fiuid flow utilise a rotor which is rotatably
supported in a housing in order to react to, or to generate fiuid flow. Such rotors

In the simplest forms comprise a set of radial vanes mounted to a backing plate

or a set of propelier or turbine blades supported from a shaft. The principal

difficulty with previous arrangements however, has been turbulence created
within the fiuid flow which reduces the efficiency and in extreme circumstances. in
the case of liquids, can in result in cavitation, which not only reduces the
operational efficiency of the pump but can result in inefficiencies and destructive

iInfluences upon the structure of the rotor and the support housing and therefore

can also resuit in significant wear and noise.

It is an object of this invention to provide a rotor which can react to or induce filuid
flow which reduces the degree of extraneous turbulence which is exerted upon
the fluid in its passage past the rotor with the resultant energy loss. In order to

eftect this the surfaces of the rotor are intended to provide a fluid pathway which

conforms generally to the curve of a logarithmic configuration substantially
conforming to the Golden Section.

All fluids when moving under the forces of nature, tend to move in spirals or
vortices. These spirals or vortices generally comply to a mathematical
logarithmic progression known as the Golden Section or the Fibonacc
Progression. The invention enables fluids to move over the surfaces of the rotor
in their naturally preferred way, thereby reducing inefficiencies created through

turbulence and friction which are normally found in apparatus commonly used for

SUBSTITUTE SHEET (Rule 26)
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flow and torque generators which are responsive to fluid flow and as a result
reducing the likelihood of weatr.

Accordingly the invention resides in a rotor for use with a fluid flow generator or
reactor, said rotor being intended to rotate about a central axis and having a
surface which defines an arcuate fluid pathway for fluid flow about the central axis
about which the rotor is able to rotate, wherein the surface has the configuration
of a logarithmic curve substantially conforming to the Golden Section.

According to a preferred feature of the invention the curvature of the surface IS

transverse to the central axis.

According to a further preferred feature of the invention the curvature of the

surface can be in a direction parallel to the central axis.

According to a further preferred feature of the invention the curvature of the
surface is both transverse to the central axis and is parallel to the direction of the
central axis to define a three dimensional surface conforming to the Golden

Section.

According to a further preferred feature of the invention the fluid pathway has a
spiral configuration. In particular the configuration takes the form of a helix or a

volute.

According to a further preferred feature of the invention the fluid pathway
comprises a duct. According to a further preferred feature of this feature the
cross-sectional area of the duct varies logarithmically in substantial conformity to
the Golden Section.

According to a further preferred feature of the invention the fiuid pathway has the
configuration conforming to the internal configuration of a shell of the phylum
Mollusca, class Gastropoda or Cephalopoda. According to particular forms of the
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iInvention the surface conforms to the internal configuration of shells selected

from the genera Volutidea, Argonauta, Nautilus, Conidea or Turbinidea.

According to a further preferred feature of the invention the fluid pathway has the

configuration conforming to the external configuration of a shell of the phylum

Mollusca, class Gastropoda or Cephalopoda. According to particular forms of the

iInvention the surface conforms to the external configuration of shells selected

from the genera Volutidea, Argonauta, Nautilus, Conidea or Turbinidea.

According to a further preferred feature of the invention the rotor is adapted to be
subjected to a fluid flow over said surface to induce a rotation of the rotor about

the central axis. According to an alternative preferred feature of the invention the

rotor comprises an impeller which is adapted to be driven to rotate about its

central axis to induce fluid flow over the surface.

One embodiment of the invention comprises a fluid flow reactor having a rotor

which is rotatably mounted and is adapted to be subjected to a fluid flow wherein
the rotor is of the form as described above. The fluid may comprise a liquid or a

gas and in the latter case may comprise air.

Another embodiment of the invention comprises a fluid flow generator having a
rotor which is caused to rotate by a drive means in order to generate said fluid
flow, and the rotor takes the form of a rotor as described above. The fluid may

comprise a liquid or a gas and in the latter case may comprise air.

According to a particular embodiment, the invention resides in a pump comprising
a body defining a chamber; said chamber having a central axis, an outlet formed
in the wall of the chamber, and an opening formed in the wall which is concentric

with the central axis; a rotor rotatably supported in the chamber for rotation about

said central axis; a drive shaft concentric to the central axis being adapted to be
driven by a drive shaft; said rotor having a sub-chamber having an inlet which is
concentric with the central axis and which is received in the opening and having a

outlet which is directed substantially tangentially or circumferentially; the surface
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defined by the inner face of the sub-chamber having a substantially spiral profile
between the inlet and outlet wherein the curvature of the surface has the
characteristics of a logarithmic curve substantially conforming to the Golden
Section.

According to a preferred feature the opening is directed substantially in opposed
relation to the direction of rotation.

According to a preferred feature the opening is directed substantially in the

direction of rotation.
According to a preferred feature the surface comprises a duct.

According to a further preferred feature of the previous feature the cross-section
of the duct generally increases between the inlet and outlet where the variation in
cross-section of the duct varies logarithmically in substantial conformity to the

Golden Section.

According to a preferred feature of the embodiment the sub-chamber of the rotor
has the configuration of the interior of shells of the phylum Mollusca: classes
Gastropoda or Cephalopoda. In particular examples of the embodiment the
surface has the configuration of the interior of shells selected from the genera
Volutidea, Conidea, Turbinidea, Argonauta, or Nautilus.

According to a further preferred feature the chamber is of a generally spherical or
ellipsoidal configuration, where the curvature of the internal face of the chamber
between the opening and the outlet conforms to a logarithmic curve substantially
conforming to the characteristics of the Golden Section.

The invention will be more fully understood in the light of the following description
of several specific embodiments. The description is made with reference to the

accompanying drawing of which:

Figure 1 illustrates the form of the Golden Section:



10

15

CA 02226486 1998-01-07

WO 97/03291 PCT/AU96/60427

-5-

Figure 2 is a general isometric view of the pump according to the first

embodiment;

Figure 3 is an inverted plan view of the upper portion of the pump body of
the first embodiment with the rotor in position; and

Figure 4 is a cross-sectional view along line 4-4 of Figure 3.

Figure 5 is a schematic sectional view of the second embodiment:

Figure 6 is a schematic sectional view of a variation of the second
embodiment;

Figure 7 is an end elevation of the rotor of the second embodiment:

Figure 8 is a side elevation of the rotor of Figure 7;

Figure 9 is a sectional side elevation of the rotor of Figures 7 and 8:

Figure 10 is a schematic illustration of a rotor according to the third

embodiment;

Figure 11 is a plan view of a rotor according to the fourth embodiment:

Figure 12 is a schematic view of a pump according to the fifth embodiment:

Figure 13 is a sectional view of the fifth embodiment shown at Figure 12:

Figure 14 is an end view of the rotor of the fifth embodiment shown at
Figures 12 and 13;

Figure 15 is a schematic view of a rotor according to the sixth embodiment:
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Figure 16 is a schematic view of a rotor according to the sixth embodiment:
and

Figure 17 is schematic sectional view of the seventh embodiment of the

invention.

Each of the embodiments are directed to a rotor which can be utilised to generate
fluid flow as in the case of a pump or which can be responsive to fiuid flow to
produce a torque as in the case of a turbine or motor.

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 to a mathematical progression known as the Golden Section or
the Fibonacci Progression.

Each of the embodiments serves to enable fluids to move in their naturally
preferred way, thereby reducing inefficiencies created through turbulence and
friction which are normally found in apparatus commonly used for inducing fluid
flow and in torque generators which are responsive to fluid flow. Previously
developed technologies have generally been less compliant with natural fiuid flow
tendencies.

The rotors of each of the embodiments described herein are generally designed
in all respects, in accordance with the Golden Section and therefore it is a
characteristic of each of the embodiments that the rotor provides a fluid pathway
which is of a spiralling configuration and which conforms at least generally to the
characteristics of the Golden Section. The characteristics of the Golden Section
are illustrated in Figure 1 which illustrates the unfolding of the spiral curve
according to the Golden Section. As the spiral unfolds the order of growth of the
radius of the curve which is measured at equiangular radii (eg E, F, G, H, | 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 5:8 and which is consistent through out the curve.
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It is a characteristic of each of the embodiments that the curvature of the surfaces
which form the rotor takes a two dimensional or three dimensional shape and
which substantially conform to the characteristics of the Golden Section and that
any variation In cross-sectional area of the fluid pathway also substantially
conforms to the characteristics of the Golden Section. Furthermore it has been
found that the characteristics of the Golden Section are found in nature in the
form of the external and internal configurations of shells of the phylum Mollusca,
classes Gastropoda and Cephalopoda and it is a common characteristic of at
least some of the embodiments that the fluid pathway defined by the rotor
corresponds generally to the external or internal configuration of shells of one or
more of the genera of the phylum Mollusca, classes Gastropoda and
Cephalopoda.

It has been found that it is a characteristic of fluid flow that, when it is caused to
undergo a fluid flow through a pathway having a curvature substantially
conforming to that of the Golden Section that the fiuid flow over the surfaces is
substantially non-turbulent and as a result has a decreased tendency to cavitate.
As a result, fluid flow over the surface is more efficient than has been
encountered in previous instances where the pathway does not substantially
correspond to that of the Golden Section. As a result of the reduced degree of
turbulence which is induced in the fluid in its passageway through such a
pathway, the rotor's according to the various embodiments can be used for
conducting fluid with less wear and with a greater efficiency than has previously

been possible with conventional rotors of equivalent dimensional characteristics.

The first embodiment which is shown at Figures 2, 3 and 4 comprises a pump
which can be utilised for delivery of high pressure fluid from the outlet and it is
anticipated that one particular use would be as a “jet pump’ which can be used in

the propulsion of water-borne cratft.

The pump according to the first embodiment comprises a body 11 which is
formed from two substantially identical halves 12 and 13 which are each provided
with a flange 14 and 15 at their abutting edges which can be clamped together by
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any suitable means. The body defines a main portion which forms a ciosed
chamber 16 which is generally circular in plan but of a substantially elliptical
diametrical section with a laterally extending outlet duct 17. The chamber
accommodates a rotor 18 supported from a drive shaft 19 which is coincidental
with the central axis of the chamber 16 and which is supported by a suitable
bearing housing (not shown) provided in one half 12 of the body 11. The rotor 18
has the internal and external configuration of a shell of the phylum Mollusca,
class Cephalopoda, genus Nautilus but without the internal partitions or septa
which are normally present in nature. The axial face of the rotor opposite the drive
shaft 19 is provided with an inlet opening 21 which is defined by an annular flange
22 surrounding the opening 21. The annular wall 22 is concentrically received
within an opening 23 provided in the wall of the other half 13 of the body 11
opposite the drive shaft. The opening 23 in the wall of the housing is concentric
with the central axis of the chamber and is associated with an inlet duct 24 in
which the annular flange 22 on the rotor is closely received.

The outlet 25 of the rotor is defined by an opening which is directed generally
tangentially to the central axis and the face of which is generally parallel with a
radial axis of the chamber 16. The internal sub-chamber provided by the interior
of the rotor comprises a duct of a generally spiral configuration and of increasing
cross-section between the inlet and the outlet in which the variation in cross-
section substantially conforms within the formula of the Golden Section as does
the curvature of the surface of the duct.

In use the rotor is caused to rotate such that the opening defining the outlet is
directed opposite to the direction of travel and the edges of the opening 24 define
the trailing edge of the rotor.

As a result of preliminary tests and trials it has been found that in use that a pump
according to the first embodiment is able to very efficiently generate a high flow
rate of liquid from the outlet 17 with minimal cavitation and at a relatively low
rotation rate. As a result, it is believed that the rotor will be able to conduct fluids

at a higher velocity with less turbulence and cavitation than would normailly be
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expected of conventional pumps of an equivalent capacity. Since the degree of
cavitation which is be produced is significantly iess than one would expect of a
conventional pump of equivalent dimensions operating at the same speed and
therefore it is anticipated that this will result in a reduced erosion and wear of the
components of the pump and in particular the rotor. Furthermore, it is believed
that the expanding nature of the cross-section of the sub-chamber of the rotor
between the inlet and the outlet will reduce the likelihood of foreign matter
clogging or choking the passage through the rotor which is a very common

experience with conventional pumps.

According to a variation of the first embodiment the rotor is caused to rotate such
that the outlet 25 is directed in the direction of rotation.

According to a further variation of the first embodiment the internal partitions or
windings which exist in Nature in the shell of the phylum Mollusca, class
Cephalopoda, genus Nautilus in addition to the septa previously referred to need
not be present and as a result the internal configuration of the surface of the rotor
will be in substantial conformity with the external shape of a shell of the phylum

Mollusca, class Cephalopoda, genus Nautilus.

The second embodiment as shown at Figure 5 also comprises a pump. The
pump comprises a tubular body 111 which rotatably supports a rotor 118 which
generally takes the form of a shell of the phylum Mollusca, class Gastropoda,
genus Volutidae as shown at Figures 7, 8 and 9 where the inner end of the shell
Is cut away as shown at Figure 7 to provide an entry 121 into the interior of the
shell. The mouth of the shell serves as the outlet 125 for the rotor 118. The entry
121 is associated with a suitable bearing support 126 which is provided within the
body 111 whereby the rotor is supported from the body 111 by the support such
that the rotor is rotatable within the body about its central axis which is
substantially coincidental with the central axis of the body. The support
comprises a first partition 127 which extends across the body and is provided with
a central opening 123 which is in alignment with the entry 121 of the rotor and

which is surrounded by the bearing support 126 for the rotor. In addition the rotor
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is supported at its other end by a spindle 119 which is rotatably supported from a
second partition 128 provided within the body which Is spaced from the first
partition 126. A suitable drive means (not shown) is connected to the bearing
support 126 of the rotor 118 to cause rotation of the rotor whereby the outlet is
directed in opposed relation to the direction of rotation. The second partition 128

is provided with a set of apertures 129 to allow fluid flow through it.

A variation of the second embodiment is shown at Figure 6 where side walls of
the body 111 are curved such that the cross-section of the body 111 decreases in

the direction of the outlet 125 of the body and where that variation in cross-

section is in substantial conformity with the Golden Section.

According to a variation of both forms of the second embodiment the rotor is

caused to rotate such that the outlet 125 is directed in the direction of rotation

As an alternative support arrangement for both forms of the second embodiment,

the rotor may be supported from a shaft which is rotatably supported from the

housing.

According to a further variation of both forms of the second embodiment the
internal partitions or windings which exist in Nature in the shell of the phylum
Mollusca, class Gastropoda, genus Volutidae need not be present and as a result
the internal configuration of the surface of the rotor will be In substantial

conformity with the external shape of a shell of the phylum Mollusca, class

Gastropoda, genus Voiutidae.

The third embodiment of the invention is illustrated at Figure 10 comprises a rotor
218 having a single vane 230 which has a helical configuration conforming to that
of the Golden Section and which is supported upon a central shaft 219. The rotor
218 according to the embodiment may be located within a tluid passageway (not
shown) between an inlet and outlet and subjected to a fluid flow between the inlet
and the outlet and as a result of such fluid flow the rotor will be caused to rotate to

generate a torque in the shaft. Similarly if the rotor is induced to rotate by
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application of a torque to the support shaft 219 then a fluid flow will be generated
as a result of such rotation. The substantial conformity of the curvature of the
surface of the rotor to the Golden Section results in an improved efficiency of the

rotor.

The fourth embodiment of the invention as shown at Figure 11 is similar to the
first embodiment with the exception that the rotor 318 comprises a plurality of
vanes 330 which are of a similar form to the vane of the first embodiment are
mounted to a single shaft 319 where the vanes 330 are mounted to the shaft 319

to be equiangularly spaced about the central axis of the shatft.

The fifth embodiment is illustrated in Figures 12, 13, and 14 and is a variation of
the second embodiment in which the rotor 418 is supported within a substantially
cylindrical housing 411 and is rotatably supported in a fluid pathway. The rotor
418 has generally a similar internal configuration to that of the phylum Mollusca,
class Gastropoda, genus Conus or Conidae (ie Cone shell) and has a spiral vane
430 which is of the form of a conical spiral as illustrated in Figures 6, 7, and 8

which defines a duct the surfaces of which generally conform to the Golden

Section and which defines a duct which increases in cross section generally in
conformity to the Golden Section. In one form the rotor may be driven to rotate
such that the outlet is in opposed relation to the direction of rotation. Alternatively
the rotor may be driven such that the opening is directed in the direction of

rotation.

Figure 15 illustrates a sixth embodiment of the invention which does not duplicate
the internal configuration of a shell of the phylum Mollusca. The rotor of the
embodiment comprises a generally conical inlet 521 which provides a convergent
entry which communicates at its inner end with a conical outlet 525 which
provides a divergent exit. Both the internal surface of the inlet 521 and the outlet
525 are provided with one or more spiral vanes 530 which substantially have the
characteristics of the Golden Section. As does the contraction of the inlet 521
and the expansion of the outlet 525.
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Figure 16 illustrates a seventh embodiment which is a variation of the previous
embodiment whereby the inlet 621 and outlet 625 of the rotor are interconnected
by a cylindrical zone 632 which is of generally cylindrical configuration and which
accommodates a set of coaxial angularly equi-distant helical vanes 634
each of which substantially conform to the characteristics of the Goiden Section
and which serve to further influence the fiuid flow between the inlet and the outlet.
To further enhance the fluid flow through the inlet 621 and from the outlet 625 the
interior face of the inlet 621 and the interior face of the outlet 625 is provided
with a plurality of spiral vanes 630 which also have a curvature conforming to that

of the Golden Section.

The seventh embodiment of the invention as shown in Figure 17 is a vafiation of
the first embodiment and also-comprises'a pump having a rotor 718 supported
within a housing 713. The rotor 718 has an internal configuration which generally
corresponds to the configuration of the phylum Mollusca, class Gastropoda,

genus Turbinidea and is provided with an-inlet which comprises an opening 721

provided at the inner end or vertex of the shell at which position the duct formed

within the shell is of the smallest diameter. The outlet 725 of the rotor comprises
the mouth of the shell. The rotor is caused to rotate about it's central axis such
that the outlet 725 trails the rotation. The housing 713 has an inlet 723 which
communicates with the inlet 721 of the rotor and an outlet 717 which
communicates with the outlet 725 of the rotor. It has been found that as a resuit
of rotation of the rotor 718 where the outlet 725 defines the trailing edge, a fluid
flow is induced from the inlet 721 to the outlet 725 and that the fluid flow through
the rotor is substantially non-turbulent even at high revolutionary speeds. To
further enhance the fluid flow through the housing, from the outlet 725 of the rotor
the interior face of the housing 713 in the region of the outlet 717 may be

provided with a plurality of spiral vanes which also have a curvature substantially

conforming to that of the Golden Section.

According to a variation of the seventh embodiment the rotor may be driven such

that the outlet 725 is directed in the direction of rotation of the rotor.
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A further embodiment of the invention which may take a variety of forms involves
a rotor having a external surface which has a curvature conforming generally to
that of the Golden Section. The rotor may have the external configuration of
shells of the phylum Mollusca, classes Gastropoda or Cephalopoda. Particular
examples of the rotors have the configuration corresponding to the external
shape of shells of the genera Volutidea, Conidea and Turbinidea. It has been
found that when such rotors are mounted in substantial conformity with the
arrangements shown and described in relation to the first, second, fifth and

seventh embodiments but where the fluid flow is directed over the external

surface that the advantages referred to above can be achieved

A further embodiment of the invention comprises a somewhat conventional

centrifugal pump with a variation to the rotor such that it conforms to the
requirements of the invention. The variation comprises forming the vanes of the
rotor such that they have a curvature which generally conforms to the
characteristics of the Golden Section. Such curvature may be two dimensional or
three dimensional in order that the rotor will conform to the existing requirements
of a conventional pump. As a result at least some of the advantages of the
invention can be at least partially achieved by replacing the conventional rotor of

an existing pump with a rotor according to the embodiment

It is a common characteristic of each of the embodiments described above that
they can be used as a rotor which can be mechanically caused to rotate to
provide a pump to induce fluid flow in a non-turbulent manner between an inlet
and an outlet or alternatively as a rotor of a turbine or like motive power means to
produce a torque and which permits the passage of fluid between the inlet and
outlet in a substantially non-turbulent, more efficient manner than has been

possible with conventional pumps or turbines of equivalent capacity.

It is a characteristic of the invention that the rotor as generally described in
relation to the invention as described in relation to each of the embodiments can
operate effectively in chambers which have both small and large tolerances or

spacings between the chamber in which the rotor is received and it has been
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found that in its use with a pump the rotor need not be accommodated within a
chamber. In this regard a rotor of the form described in relation to the first,
second, fourth, fifth and seventh embodiments is able to be used without a
chamber by being supported in the body of fluid into which fluid is to be delivered
and having its inlet connected to the source of fluid, where rotation of the rotor

within the body of fluid will cause fluid to be pumped from the source.

In addition it is a characteristic of the invention that the rotor of the iInvention and
each of the embodiments can be used with gaseous, liquid and slurry forms of
fluid medium.

It is a further characteristic of the invention that the flow of fluid over the surface
of the rotor results in significantly less friction and impact forces being imposed
upon the surface and the rotor. As a result of this and the reduced turbulence
created by the rotor there is less heat and noise generated as a result of the
action of the rotor and thus imparted into the fluid. In addition the rotor requires
less energy to effect similar flow rates to conventional pumps. This means that
the rotor when used in a pump can be driven by a smaller drive motor and/or at a
lower speed. However because of the nature of the surface of the rotor it is also
more effective at high speeds than conventional rotors because of the reduced
friction and Iikelihbod of cavitation.

In the case of the first, second, fourth and seventh embodiments the inlet
provides the minimum clearance for the fluid entering the rotor and as a resuit any
materials which are able pass into the inlet will be able to pass through the duct
provided through the rotor which reduces the possibility of the rotor becoming
clogged.

The rotor of the invention has application to use in pumps, turbines, and fluid
powered motors and can be used to advantage in any proposed application of
such, at least because of the enhanced fluid fiow, reduced friction, and reduced
heat gain when used in a pump and heat loss when used as a turbine.
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It should be appreciated that the scope of the present invention need not be

limited to the particular scope described above.
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Claims:

1. A rotor for use with a fluid flow generator' or reactor, said rotor being
intended to rotate about a central axis and having a surface which defines
an arcuate fluid pathway for fluid flow about the central axis about which the
rotor is able to rotate, wherein the surface has the configuration of a

logarithmic curve substantially conforming to the Golden Section.

2. A rotor as claimed in claim 1 wherein the curvature of the surface iIs

transverse to the central axis.

3. A rotor as claimed in claim 1 or claim 2 wherein the curvature of the surface

can be in a direction parallel to the central axis.

4 A rotor as claimed in claim 1 wherein the curvature of the surface is both
transverse to the central axis and is parallel to the central axis to define a

three dimensional surface conforming to the Golden Section.

S. A rotor as claimed in any one of claims 1 to 4 wherein the fluid pathway has

a spiral configuration.

6. A rotor as claimed in claim 5 wherein the spiral configuration is in the form

of a helix or a volute.

/. A rotor as claimed in any one of claims 1 to 6 wherein the fluid pathway

comprises a duct.

8. A rotor as claimed in claim 7 wherein the cross-sectional area of the duct

varies logarithmically in substantial conformity to the Golden Section.



10.

11.

12.

13.

14.

15.

16.
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A rotor as claimed in any one of claims 1 to 8 wherein the fluid pathway has
the configuration generally conforming to the internal configuration of a shell

of the phylum Mollusca, class Gastropoda or Cephalopoda.

A rotor as claimed in claim 9 wherein the configuration of the surface
generally conforms to the internal configuration of a shell selected from the

genera Volutidea, Conidea or Turbinidea.

A rotor as claimed in claim 9 wherein the configuration of the surface
generally conforms to the internal configuration of shells selected from the

genera Argonauta or Nautilus with the internal septa removed.

A rotor as claimed in claim 8 or 9 wherein the internal partitions which exist

in the shells in Nature are absent from the interior of the rotor.

A rotor as claimed in any one of claims 1 to 6 wherein the surface has a
configuration generally conforming to the external configuration of a shell of

the phylum Mollusca, class Gastropoda or Cephalopoda.

A rotor as claimed In claim 13 wherein the configuration of the surface
generally conforms to the external configuration of a sheil selected from the

genera Volutidea, Conidea or Turbinidea.

A rotor as claimed in any one of claims 1 to 14 wherein the rotor is adapted
to be subjected to a fluid flow over said surface to induce a rotation of the
rotor about the central axis.

A rotor as claimed in any one of claims 1 to 15 wherein the rotor comprises

an impeller which i1s adapted to be driven to rotate about its central axis to

induce fluid flow over the surface.



17.

18.

19.

20.

21.

22.

23.

24.
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A fluid flow reactor having a rotor which is rotatably mounted and is adapted
to be subjected to a fluid flow wherein the rotor is of the form as claimed in

any one of claims 1 to 15.

A fluid flow reactor as claimed in claim 17 wherein the fluild comprises a

liguid.

A fluid flow reactor as claimed in claim 17 wherein the fluild comprises a

gas.

A fluid flow reactor as claimed in claim 19 wherein the fluid comprises air.

A fluid flow generator having a rotor which is caused to rotate by a drive
means in order to generate said fluid flow, wherein the fluid comprises a

liquid and said rotor takes the form of a rotor as claimed in any one of
claims 1 to 14 and 16.

A fluid flow generator having a rotor which is caused to rotate by a drive
means In order to generate said fluid flow, wherein the fluid comprises a
gas and said rotor takes the form of a rotor as claimed in any one of claims
1to 14 and 16.

A fluid flow generator as claimed in claim 22 wherein the gas comprises air.

A pump comprising a body defining a chamber; said chamber having a
central axis, an outlet formed in the wall of the chamber, and an opening
formed in the wall which is concentric with the central axis; a rotor rotatably
supported in said chamber for rotation about said central axis; a drive shaft
concentric to the central axis being adapted to be driven by a drive shaft;
said rotor having a sub-chamber having an inlet which is concentric with the

central axis and which Is received in the opening and having an outlet which
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Is directed generally tangentially or circumferentially; the surface defined by

the inner face of the sub-chamber having a substantially spiral profile
between the inlet and outlet wherein the curvature of the surface has the

characteristics of a logarithmic curve substantially conforming to the Golden
Section.

25. A pump as claimed in claim 24 wherein the outlet is directed in opposed
relation to the direction of rotation.

26. A pump as ciaimed in claim 24 wherein the outlet is directed in the direction
of rotation of the rotor.

27. A pump as claimed in any one of claims 24 to 26 wherein the surface
comprises a duct.

28. A pump as claimed in claim 27 wherein the cross-section of the duct

generally increases between the inlet and outlet where the variation in

cross-section of the duct varies logarithmically in substantial conformity to
the Golden Section.

29. A pump as claimed in any one of claims 24 to 28 wherein the sub-chamber

of the rotor generally has the configuration of the interior of shells of the
phylum Mollusca; classes Gastropoda or Cephalopoda.

30. A pump as claimed in claim 29 wherein the surface has the configuraiotn

generally conforming to the interior of a shell selected from the genera
Volutidea, Conidea or Turbinidea.

31. A pump as claimed in claim 29 wherein the surface has the configuration

generally conforming to the interior of a shell selected from the general
Argonauta, or Nautilus with the internal septa removed.



32.

33.
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A rotor as claimed in claim 30 or 31 wherein the internal partitions which

exist in the shells in Nature are absent from the interior of the rotor.

A pump as claimed in any one of claims 26 to 31 wherein the chamber is of
a generally spherical or ellipsoidal configuration, where the curvature of the
internal face of the chamber between the opening and the outlet conforms

to a logarithmic curve substantially conforming to the characteristics of the
Golden Section.
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