1 "A Single or Multi-Bladed Rotor" Field of the invention 5 APRIL 2004 This invention relates to a rotor
and in particular a single or multi-bladed rotor. The rotor according to the invention may be one which is
intended to induce a fluid 5 flow or alternatively may be one which is intended tog%ﬁg%%ﬁ‘ by a fluid
flow, resulting in rotation of the rotor as a result of that influence. Examples of the "dp of the rotor
according to the invention comprise use as a: fan blade which is used to generate an air flow; a turbine
blade which is used to generate a fluid flow, an impeller for use in a pump or compressor, or one which is
reactive to 48 &iHekflorviven -RlapRieRybhigh may be used with watercraft and aircraft. Background art
The invention comprises a development of the rotor which is disclosed in Australian Patent 694679
(AU-B-62946/96) which comprises a rotor which has a configuration which conforms generally to the
curve of a Idgeatdhmitheoimigantibon 15 substantially conforming to an equiangular spiral of the Golden
Section which is also known as the Phi ratio. The content of Australian patent 694679 is incorporated
herein by reference. Rotors such as impellors, propellers turbine blades and fan blades have scarcely
changed ovéhthdnxeiridomnaeiatere ieive RPtRETRBIRAR PradeiMRdN BitsialeodinfiintPblaRgthEriAstc of such
fan blades thabtheisLsecseiig 16 the aRReRAIPMES D ComdaRNa AR RoingRRIdm@duid flow
from the rotor which is turbulent. Furthermore, where rotors are used in a liquid environment, if the rotors
are caBsedi@YRERIIRIHIEYEIBRMRPRMR WiehitatidiebAaAdshad08 uaRFaEYf adUIEbiMWhich not
only reducegtiaipRETAtRRALBHICGPNAL QbR Eafos RkGRN IR I ARIRRINUGtYSHHEeNGeERN the rotor

and the surrounding housing associated with the rotor. -2 .
application of the rotor according to the invention comprise use as a: fan blade

which is used to generate an air flow; a turbine blade which is used to generate a
fluid flow, an impeller for use in a pump or compressor, or one which is reactive to

10 afluid flow; or a propeller which may be used with watercraft and aircratft.

Background art

The invention comprises a development of the rotor which is disclosed in
Australian Patent 694679 (AU-B-62946/96) which comprises a rotor which has a
configuration which conforms generally to the curve of a logarithmic configuration
15 substantially conforming to an equiangular spiral of the Golden Section which is
also known as the Phi ratio. The content of Australian patent 694679 is

incorporated herein by reference.

Rotors such as impellors, propellers turbine blades and fan blades have scarcely
changed over the years and are relatively inefficient. In addition, it is a common

20 characteristic of such fan blades that their use results in the generation of a
considerable amount of noise and in a fluid flow from the rotor which is turbulent.
Furthermore, where rotors are used in a liquid environment, if the rotors are
caused to rotate too fast, this can result in cavitation on the surface and tips of the
rotor which not only reduces the operational efficiency of the rotor but can result in

25 destructive influences on the rotor and the surrounding housing associated with
the rotor.



5 APRIL 2004 The discussion throughout this specification, of the background and prior art to the
invention is intended only to facilitate an understanding of the present invention. It should be appreciated
that the discussion is not an acknowledgement or admission that any of the mat r{ifﬂrglfe%saj; was part
of the common general 5 knowledge in Australia as at the priority date of the applic IIT IS an object of
this invention to provide a single or multi-bladed rotof which can react to or induce a fluid flow and

whereby the psage of that rgtor results in.a reduction of the degree of extraneous turbulence and ti
vortices exeHi ARGHE™ AP RIBONLIS SRS Rt RS R IRUAT AT e 6 e 10
generation wiventhomigaredridetbovignto fedilitdossanhickl @rstanding thf ihegeebistloswertiohthdt Invention
Accordingly, the invention resides in a single or uIti-bIaded.rotorior use with a flyid flow generator or
reactor, said PO cHRp AR SRS BortBs RS Qaited® B TmAGKRAMEIORSIRAEISkhat, the
rotor furtherachmigsismgladtieast B tre nadiatibladgenedntedaiopareral ththeaant@i gwtieraleach blade
havin leading edge .and a trailing edge between its one end and.its radially outer most extremity, said
at Ieag one%gﬁéef?ﬁ i g‘«%ﬁﬂéﬁl% i@g@%@%{f@ﬁ‘i@g @eﬁ‘&?% '?3{|8H'of);t least one IogarithmBi/C
curve substantially conforming to the Golden Section, the at least one blade having a remote face which

s remote IRy SECHY fHiRCH SRILIPROH ik Aoq il ey IRGIRSIHRNER B Pl midRREhANe

logarithmic curve substantially conforming to the Golden Section, said trailing and/or leading edge of the
rotor having @a&lirttra s Sofidifgiievaaae svbreeyg Hithnsieas 9k thab siaiRtialgse8afdinding to the

Golden Seciaf AeFPHlNGH g esFeskiRaldE o (B iMARIMh I SRR Mace isarrunisd fRdhe 25

central portion and the central portion supports a counterweight positioned to balance the rotor in use. -3
5 APRIL 20fl4id in its passage past the rotor with the resultant energy loss and noise

10 generation when compared to conventional rotors which are currently in use.

Disclosure of the Invention

Accordingly, the invention resides in a single or multi-bladed rotor for use with a
fluid flow generator or reactor, said rotor comprising a central portion which is
adapted to be mounted to a rotatable shaft, the rotor further comprising at least
15 one radial blade mounted at one end to the central portion, each blade having a
leading edge and a trailing edge between its one end and its radially outer most
extremity, said at least one blade having a fluid reactive face which has the
configuration of at least one logarithmic curve substantially conforming to the
Golden Section, the at least one blade having a remote face which is remote from
20 the reactive face, said remote face also having the configuration of at least one
logarithmic curve substantially conforming to the Golden Section, said trailing
and/or leading edge of the rotor having a curvature corresponding to at least one

logarithmic curve substantially conforming to the Golden Section.

According to a preferred feature of the invention the one blade is mounted to the
25 central portion and the central portion supports a counterweight positioned to

balance the rotor in use.



According to a preferred feature of the invention at least two blades are mounted to the central portion
said blades being spaced angularly equidistant around the central portion, According to a preferred

feature of the invention the curvature of the reactive face 5 is uni-dimensional. ﬁﬁ%w@éﬁe
embodiment the curvature of the reactive face acco\:\%ing to the at least one logari ubstantially

conforming to the Golden Section is about an axis which is substantially radial to the axis. According to
another emhodiment the curvagure f the reactjve face according to the at Jeast one logarithmjc curve
substantiall CORAMANG 6 S eIeReL e SR eH hsdBYPIHCTb b RARH P DTS ARG il to the
rotation pathoatieicenitizi®rtideceeiindtalasdearge spuxstoh anigihla ity wquides tirihareactivid dace
according to_the qt least one logarithmic curve substantially conforming to the Golden Section is about
an axis whiG 4 8URY: 'r?triblly coaxial with or substantially parallel with said axis. 15 According to a
preferred feature of the invention the curvature of the reactive face is bi-dimensional. According to one

embodimeni e HfPIS RfRe/ERTEARRCS: BRERUAIN HRAIRAN RES IARR TR,

substantially conforming to'the Golden Section is about an axis which is substantially radial to the
rotatiorPpatiSofinthéimRaiehut SEecsistia AN RRIMBNSUbS AN UEhGEhEl t6aBEVED rotation

path about $2id axig ARG A LRNIEED RERRAMAMEG FEVAINS il EeRflYmiRgeAeRording to

the at least one logarithmic curve substantially Conforming to the Golden Séction is about an axis which
is substanti&i9ldgmalestigieiaabaiaraxigIfbHSSyaptaatialy ad@kisl encstssubSEMEENY parallel

with said axis /AGAMHIBHER AR HREIANRER! BISHINGIIGPTIBE ERACHMES R 3R9eHdN0 to the at

least one logarithmic curve substantially conforming to the Golden Section is about an axis which is
substantiallPighpSiBhBitheuoatiPsamialbo Gosininieg 4mdhen @rldereaciauisRbe-iRoaxial with

or subggantiglhs PRMAlE! WINERG R tangential to the rotation path about said axis.
According to another embodiment the curvature of the reactive face according to
the at least one logarithmic curve substantially conforming to the Golden Section is
about an axis which is substantially coaxial with or substantially parallel with said

axis.

15 According to a preferred feature of the invention the curvature of the reactive face
is bi-dimensional. According to one embodiment the curvature of the reactive face
according to the at least one logarithmic curve substantially conforming to the
Golden Section is about an axis which is substantially radial to the rotation path of
the blade about said axis and an axis which is substantially tangential to the

20 rotation path about said axis. According to another embodiment the curvature of
the reactive face according to the at least one logarithmic curve substantially
conforming to the Golden Section is about an axis which is substantially radial to
the axis and an axis which is substantially coaxial with or substantially parallel with
said axis. According to another embodiment the curvature of the reactive face

25 according to the at least one logarithmic curve substantially conforming to the
Golden Section is about an axis which is substantially tangential to the rotation
path about said axis and an axis which is substantially coaxial with or substantially
parallel with said axis.



5 APRIL 2004 According to a preferred feature of the invention the curvature of the reactive face is three
dimensional. According to one embodiment the curvature of the reactive face according to the at least
one logarithmic curve substantially conforming to the Golden Section is about aﬁ?ﬁ%ﬁ%ﬁ& which is
substantially radial to the rotation 5 path, an axis which is substantially tangentia cﬂﬁ path
about said axis and an axis which is substantially coaxial with or substantially parallel with said axis.

According tg a preferred feature of the inventign, the trailing edge of the rotor has a_curvatyre
correspondGeD NG S AL LS 50 L OH AT R e D Bt B2 FERE NG i to o
preferred featuheesf thmanstotiah thiedeading trloe®fking odiotdrasthe auneatune asfrtaspeadingsto at least

| ithmi formijng to the Golden Section. Accordi pref feat the i ti
the loating BGSANT REHINAL 20 EAG O B Rk SO e U S IO OES: oo
logarithmic GoldercSafcionng tibthe Golaes Secios wiichrdisgbstamtiafrradifatutecofdtaitvention the

rotor camprises a three. bladed rotor. According.to a preferred feature.of the invention the rotor comprises
 tan biicle P WAL NRB AR TR CL B Ve hETS G Le e TERAPAL ARG ARG o
preferred feahdenaf thésiwkiatiors teabstantialiyprised s nvattcafts phapetidal i quaralied vaith jgeterred
feature of the invention the rotor comprises a watercraft propeller. -5 5 APRIL 2004 According to a

preferred feflite of the invention the rotor comprises a pump rotor. According to a preferred feature of the
invention the rotor comprises a turbine

According to a preferred feature of the invention the trailing edge of the rotor has a
curvature corresponding to at least one logarithmic curve conforming to the
10 Golden Section.

According to a preferred feature of the invention the leading edge of the rotor has
a curvature corresponding to at least one logarithmic curve conforming to the

Golden Section.

According to a preferred feature of the invention the leading edge and the trailing
15 edge of the rotor has a curvature corresponding to at least one logarithmic curve
conforming to the Golden Section.

According to a preferred feature of the invention the rotor comprises a three

bladed rotor.

According to a preferred feature of the invention the rotor comprises a fan blade
20 which is intended to induce or react to a gaseous flow past the rotor.

According to a preferred feature of the invention the rotor comprises an aircraft

propeller.

According to a preferred feature of the invention the rotor comprises a watercraft

propeller.



rotor. According to a preferred feature of the invention the rotor comprises a mixer rotor. 5 According to a
preferred feature of the invention the curvature of reactive face and remote face are of a substantially
equivalent form. According to a preferred feature of the invention the curvature ogth bet:%f ce is
uni-dimensional. According to one embodiment the curvature of the remote face a’é@cﬁj}[rr;% Z?he at least
one logarithmic curve substantially conforming to the”10 Golden Section is about an axis which is

substantially radial.to the axis. According to ther embodiment the curvature of the remote face
ccording (AHP TG SAEEIS SRS, 0L DOCNEARY Lin O AG REBeS & BT BN 1 about an
axis which is substantially tangential to the rotation path about said axis. According to another

emboc"me”AU&%FdiFrﬁ?W%OEFBFeFféHOFSJﬁH% NVttt F}S?&ﬁs%%@gﬁ%%hé’%% &

substantially conforming to the Golden Section Is about an axis which is y coaxial with or
substantiallygi@rallel with said axis. According to a preferred feature of the invention the curvature of the
remote face is bi-dimensional. According to one embodiment the curvature of the remote face 20
according tAtteoedifeptd anerébgaethfemtere\a Sub startidibyn cbefortoincpiophices alderesaotion is about an
axis which is substantially radial to the rotation path of the blade about said axis and an axis which is
substantially tangential to the rotation path about said axis. According to another embodiment the

curvatiPe oA BEOTERDTS RaMEiBEQdiiRntErthefdNR MM D HRIGHE LR/ BTSRRI FAGE8bNnforming
to the GoldgeprsliRtis Aoyt é@l%é?é’ﬁﬂ@'ﬂ/ié baigntiadhnsadial to the axis and an axis which is

substantially coaxial with or substantially parallel with said axis. According to another embodiment the
curvature of the remote face -6 5 APRIL 2004 according to the at least one logarithmic curve substantially
conforming fxthedidglden Pestarres dmutanbie Wivehtissuhstaotiziytangfethiea éonibie faiedion

is uni-dimensional. According to one embodiment the curvature of the remote face
according to the at least one logarithmic curve substantially conforming to the
10 Golden Section is about an axis which is substantially radial to the axis. According
to another embodiment the curvature of the remote face according to the at least
one logarithmic curve substantially conforming to the Golden Section is about an
axis which is substantially tangential to the rotation path about said axis.
According to another embodiment the curvature of the remote face according to
15 the at least one logarithmic curve substantially conforming to the Golden Section is
about an axis which is substantially coaxial with or substantially parallel with said

axis.

According to a preferred feature of the invention the curvature of the remote face
is bi-dimensional. According to one embodiment the curvature of the remote face
20 according to the at least one logarithmic curve substantially conforming to the
Golden Section is about an axis which is substantially radial to the rotation path of
the blade about said axis and an axis which is substantially tangential to the
rotation path about said axis. According to another embodiment the curvature of
the remote face according to the at least one logarithmic curve substantially
25 conforming to the Golden Section is about an axis which is substantially radial to
the axis and an axis which is substantially coaxial with or substantially parallel with

said axis. According to another embodiment the curvature of the remote face



path about said axis and an axis which is substantially coaxial with or substantially parallel with said axis.
5 According to a preferred feature of the invention the curvature of the remote face is three dimensional.
According to one embodiment the curvature of the blades according to the at qug&ggf_glogﬁ ithmic curve
substantially conforming to the Golden Section is abgut an axis an axis which is |’1t é adial to the
rotation path, an axis which is substantially tangential to the rotation path about said axis 10 and an axis

which is substantg;lllﬁcoaﬂal with or substantially Rarallel with saEi axis. The in¥ention will be more fully
understood H7RE I'i@ £ § & 13h ﬁﬁﬁz BQECII&QE}# ﬁ'gegﬂnﬁ?sﬁg ﬂ@%%ﬂ%o‘fﬁ{éﬁ{@@ﬁe}% eCription of
the DrawingsdlBerh & desoripoabsumante aid veigrerisesubktasiympaggngad rvhgsrofatibich: Figure
1 is an isometrjc view of a rotor according to the.first embodiment with the copvex face u Most;
Figure 2 1 BB TR SHAATR D LLAB By VTR 1 S EUR A B SRS SRR of the rotor
is uppermogta2l&liguitie Saisl axikverted view of the rotor according to the first embodiment as shown at
Figure 2; Figure 4 is a side elevation of the rotor according to the first embodiment; Figure 5 is a sectional

view algng thedgigiRdptef 4 e e d’ fenR IbfAPR4MEHIRR the sGRRMAtCIPanectdmyiavaidhe first
embodiment illustrating the fluid flow that it is believed is generated by the rotation of the rotor; and Fig 7

is a graphic &G HPEOSIRE HerDRTRAMRGLIHRNS BIOOREERL R SHaTRENE WhdhecaREIS=d to the
performancefcramige by Nisekatert dscome nsigaririnin esiivexdapsiiammadenRatailay fdesesiption of

Several Embodiments = | , ) L , . .
Golden Section is about an axis an axis which is substantially radial to the rotation

path, an axis which is substantially tangential to the rotation path about said axis
10 and an axis which is substantially coaxial with or substantially parallel with said

axis.

The invention will be more fully understood in the light of the following description

of several specific embodiments.
Brief Description of the Drawings
15 The description is made with reference to the accompanying drawings of which:

Figure 1 is an isometric view of a rotor according to the first embodiment with the

convex face uppermost;

Figure 2 is a plan view of the rotor according to the first embodiment in which the

convex face of the rotor is uppermost;

20 Figure 3 is an inverted view of the rotor according to the first embodiment as

shown at Figure 2;
Figure 4 is a side elevation of the rotor according to the first embodiment;

Figure 5 is a sectional view along the line 5-5 of Figure 2;



The first embodiment shown in the drawings comprises a rotor which can be utilised as a fan blade in
order to induce an air flow and in particular which can be used as the fan blade of an exhaust fan. 10 As
shown in the drawings, the rotor comprises a hub (12) which supports a set of tfgeeprgﬂ1%&{ des (11).
The hub (12) is formed with a central aperture (13) which is adapted to be moun e‘% t ble shaft
which comprises, in the case of a fan blade intended to induce fluid flow, a drive shaft driven from a

suitable motar. Eagh of the blades are formed with gn internal reactiye face. (14) which is qf a 15 concave
configuratioh SHF AR DR TGS BRI &AL Alrd A Erby HEeE L AR H e THiemsion o
about an axipwhiedt is ikabiElidedti ésogatezasts 1of tie nationobitie wdtioh nthngential to the central axis
of the rotor and an axis which is coincidental or parallel to the central axis of the rotor. In each case the
curvature is in accordance with a logarithmic curve conforming to the Golden 20 Section. As a result, the
blades (11) fintf defineGiaritesdlliusiiatios fatetbeteerforonancadditicheesetvblafiethestisemote

reactive facg,{.p@d{yﬂm isv(/ﬂ'%}?tec%ﬂ%ép@d r%ctiﬁgefaﬁ%l(g[ﬁ}mgvh@ qisq,\n&é|91.tl?ﬁ%?k%@8nsional

curvature of a convex nature whereby the curvature in'each dimension conforms with a logarithmic curve
25 accOrdingiovertichn lemesticredaisiHarebladee curvature in each dimension is of the same form as
the curvature of the reactive face (14) in each dimension. As -8 5 APRIL 2004 a result, the remote faces
(15) jointly definet%generall convex surface of the rotor. Each blade (11) is formed with a pair of

t
generally rad@i P?P@é{boﬂﬂf\ﬁ‘r%ﬁr%lﬁrfg)ﬂ@mﬁure of the blade are of differing lengths

whereby one edge (16) 5 has a greater length than the other edge (17). In addition, each edge has a

t . _ . ) . ¢ Iad
accoring to 15 15t oSG Y ST SIS, b MBASBLer s hichicca B
utilised as a fan blade in order to induce an air flow and in particular which can be

used as the fan blade of an exhaust fan.

10  As shown in the drawings, the rotor comprises a hub (12) which supports a set of
three radial blades (11). The hub (12) is formed with a central aperture (13) which
is adapted to be mounted to a rotatable shaft which comprises, in the case of a fan
blade intended to induce fluid flow, a drive shaft driven from a suitable motor.
Each of the blades are formed with an internal reactive face (14) which is of a

15 concave configuration and which has a three dimensional curvature whereby the
curvature in each dimension is about an axis which is radial to the central axis of
the rotor, an axis which is tangential to the central axis of the rotor and an axis
which is coincidental or parallel to the central axis of the rotor. In each case the
curvature is in accordance with a logarithmic curve conforming to the Golden

20 Section. As a result, the blades (11) jointly define a generally concave face of the

rotor.

In addition, each blade has a remote reactive face (15) which is remote from the
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
25 according to the Golden Section, and whereby the curvature in each dimension is
of the same form as the curvature of the reactive face (14) in each dimension. As



exhaust fan to induce a flow of air from one space to another whereby with rotation of the fan blade such
that the one edge (16) forms the leading edge of each blade, 10 fluid flow will be induced past the fan
blade from the convex face to the concave face. Because of the curvature of th% E@g@%ﬁ%d each of
the radial blades of the embodiment, the fan blade induces a vortical fluid flow in't s it
approaches the fan blade and as it exhausts from tﬁg fan blade as illustrated at Figure 6. 15 It has been

found that f the first emb tation of the rot tes a fluid flow throygh the rot
i which BRI 8 AT EHE D rGHLDAHE o gt IR T oA Eontrse.

through the sttt for a period of time because of such inertia. It is believed that this is at least in part due
to the circumstance that the use of the rotor of the first embodiment results in the 20 generation of a fluid
flow in which the pathway for the fluid flow though the rotor (as distinct from conventional rotors) is

constant in Eagedielsy(Iromsafposéidwith ady@nos gétleeciytmdntaigser G parasidon) beéyomd the exit

from the rotqr ples of the First Em ment A. xample of a fan blagde accordjn e first
ermbotimen Vel SV L AP R e e s P RS e SR B marketed
under the nhee &l\gTFéandr Wmtmdnar(emmt &lye¢ue).686). dduitiprstisgcd éd@BFHhs?@M fan
blade of that exhaust f n es a five pladed fan where the blades hav C onal
ettt Bdhs SR

conflguratloﬁmf' ué?(ﬂ%dg %?SotPa 8%5 Q“é‘f.ﬁg%%‘?g f%\% e&ﬁ'& without flow

stra|ghten|ng means which was provided with the fan. In addltlon the exhaust fan was modified by
fa was esaPoBh P8 LI SO BT N e i AN eT GoLre DoHSRas gl
performancexifaeatifai therfdoddadfievinad gircipbmadderspadete treoth#ormnenebf tvitlcontetiational
exhaust fanoEfQHetQann})quIeeguec ‘8 : aen (I)Shglogge (16) forms the leading edge of each blade,
10 fluid flow will be induced past the fan blade from the convex face to the concave
face. Because of the curvature of the reactive face of each of the radial blades of
the embodiment, the fan blade induces a vortical fluid flow in the air both as it
approaches the fan blade and as it exhausts from the fan blade as illustrated at

Figure 6.

15 It has been found that in use of the first embodiment the rotation of the rotor
generates a fluid flow through the rotor in which the flowing fluid maintains its own
inertia and if the rotor is stopped the fluid flow will continue through the rotor for a
period of time because of such inertia. It is believed that this is at least in part due
to the circumstance that the use of the rotor of the first embodiment results in the

20 generation of a fluid flow in which the pathway for the fluid flow though the rotor
(as distinct from conventional rotors) is constant in its geometry from a position in

advance of the entry to the rotor to a position beyond the exit from the rotor.
Examples of the First Embodiment
A. An example of a fan blade according to the first embodiment has been

25 constructed and used to replace the existing blade of an exhaust fan marketed

under the name NUTONE by Nortec Inc. (exhaust fan model 686). The existing



against the volume flow rate generated by each exhaust fan where measures of 10 the efficiency of the
fan and the flow rate were determined at 2000 rpm, 3000 rpm, 3250 rpm and 4000 rpm. Fan with Fan
with example of existing Rotorembodiment Rpm29683150 Current0.55 amp.52 ?ﬁp\@gﬁ 7.6
volts118 volts Power61.15 watts64.9 watts Noise Fre?quency of 500 - 10,000 73 4 oise 32 -
10,000 hz75 dB68 dB As a result of utilisation of the Yotor according to the first embodiment, the

efficiency of the fan was increased significantly and the flow rate generated from, the fan also increased
cramatical/ BP0, UAIHD £ RAUR DG SRR VR P e MR RS R o
automotive conlisgtfanahadsdigdratider thdeankdizVias, itceipomtiagahpanistimefad Dades, Craig
(model DCSL 10{)ﬁa?1$a r§s It th.@i%élidvin fl(g;(r)%s Werte deﬁfrmined. -10 5 APRIL 2004 Fan with Fan with
example of ¥R 5 gt i &’ﬂr’ﬁ 9900 EIRERU"Y amﬁ){i‘fé |'oc 6’?@3&9.\5 s12.8 volts
with the fan. In addition, the exhaust fan was modified by replacing the existing
5 fan blade with a fan blade according to the embodiment and the modified exhaust
fan was tested both with and without the conventional flow straightener. Figure 7
illustrates the performance of each of the fan blades in a graphical form where the
efficiency of the conventional exhaust fan and the modified exhaust fan is plotted
against the volume flow rate generated by each exhaust fan where measures of
10 the efficiency of the fan and the flow rate were determined at 2000 rpm, 3000 rpm,
3250 rpm and 4000 rpm.

Fan with | Fan  with example of
existing Rotor | embodiment

Rpm 2968 3150

Current 0.55 amp .52 amp

Voltage 117.6 volts 118 volts

Power 61.15 watts 64.9 watts

Noise Frequency of 500 — 10,000 | 73 dB 64 dB

hz

Noise 32 — 10,000 hz 75 dB 68 dB

As a result of utilisation of the rotor according to the first embodiment, the
efficiency of the fan was increased significantly and the flow rate generated from

the fan also increased dramatically.

15 B. In addition, a fan blade according to the first embodiment was utilised in an
automotive cooling fan marketed under the name “Davies, Craig” by a company
named Davies, Craig (model DCSL 10) as a result the following figures were

determined.



Power48 watts46 watts Air Flow at 12 inches pressure8.5 mph (US)15 mph (US) Noise Frequency of 500
- 10,000 79dB64dB hz Noise 32 - 10,000 hz80dB75dB A second embodiment of the invention comprises
a rotor of a similar form to that of the first embodiment where the other edge (17) co Sfé the leading
edge of the rotor which is caused to rotate in the opé)é)sne direction to the rotor t‘h t énbodlment.

A third embodiment of the invention comprises a rotor of a similar form to that of the first embodiment
Wh|Ch |S us ad ac a prnpellnr fnr use \vnnfh water raft It o en\ncnnnd that tha e of the third nmboc“ment

C O aic oo Gl

will enable the elimination or at 10 least a reduclt:%ﬂ in the H&'QH f @qur%ﬁhdlr@@msl?d oroéL ct which is
often required with conventional propellers to |repistirgytReitaperfasmaoaémAacording to a fourth
emb0d|men{_9f_t_h_e_+n¥ep}t+9_n_a_pg_t_gpgf_a_swn+iar fnrm to 'H’\Qf nf the flrcf nmhnrllmnnf is ucnrl as the
impeller of 4R mixer. 15 According to a fifth 288 diment of thé4\%ntion a rotor of a similaf form to
that of the fogtemPodiment is used as the impellgraghp fluid pupmeAgaprding to a sixth embadiment of
the inventipn-a rotor of a similar form to that oft 20 the first embodiment is used-as the impeller of a
compressor’ 198 APRIL 2004 According to a $&vaNflEmbodimknBofalie invention a rotor of a similar
form to thapgfife first embodiment is used as g fgRgre blade ghafgflaine. 5 As a result of testing of

rotors according to at least some of the embhodiments _described above it anpears that the bhlades of the

rotor uniqUelTEIRABI 2iNFhAaRIEER IRes of&/EritRty B9 R)singLRMRIHESAS a result the rotor creates

a

Noise Frequency of 500 — 10,000 | 79dB 64dB
hz
Noise 32 — 10,000 hz 80dB 75dB

A second embodiment of the invention comprises a rotor of a similar form to that of
the first embodiment where the other edge (17) comprises the leading edge of the
rotor which is caused to rotate in the opposite direction to the rotor of the first

5 embodiment.

A third embodiment of the invention comprises a rotor of a similar form to that of
the first embodiment which is used as a propeller for use with watercraft. It is
envisaged that the use of the third embodiment will enable the elimination or at
10 least a reduction in the need for a surrounding shroud or duct which is often

required with conventional propellers to improve their performance.

According to a fourth embodiment of the invention a rotor of a similar form to that
of the first embodiment is used as the impeller of a fluid mixer.

15
According to a fifth embodiment of the invention a rotor of a similar form to that of

the first embodiment is used as the impeller of a fluid pump.

According to a sixth embodiment of the invention a rotor of a similar form to that of

20 the first embodiment is used as the impeller of a compressor.



homogeneous fluid flow structure which is then aided in its stability by the inertia of the resultant fluid field
(i.e. the rotor creates a single vortex). Once rotating this 10 singular vortex is both gyroscopic in nature
and has a high rotating inertia. Conventional propellers do not achieve this and i th%e aliﬂnﬂdenly
stopped the propeller interferes with the fluid flow pig{e_rn it has created in the b d@o I ia.

comparison testing has shown that rotors accordingto the embodiment do not demonstrate such
interference with the fluid flow when they are stopped and that 15 the fluid follow will continue until the
angular momentum induced in the fluid fades. Throughout this specification (including the claims if
present), undesstdmgontextseeguiiesotbedivisenttiud Werddventiprise” raiovasfaticsimBacicam"eomprises”

ot the exo LR o/ SR ALRr B B T s R RANE B b BrULted that the scope ofthe
present inventign neeo_l not be Ii_mited to the particular scope of the embodiment described above. -12
e el L L 0 S 3 AT ik I
which is adajetectiteebleabove it appears that the blades of the rotor uniquely replicates and
match the lines of vorticity of a singular vortex. As a result the rotor creates a
homogeneous fluid flow structure which is then aided in its stability by the inertia of
the resultant fluid field (i.e. the rotor creates a single vortex). Once rotating this
10 singular vortex is both gyroscopic in nature and has a high rotating inertia.
Conventional propellers do not achieve this and if they are suddenly stopped the
propeller interferes with the fluid flow pattern it has created in the body of fluid. In
comparison testing has shown that rotors according to the embodiment do not
demonstrate such interference with the fluid flow when they are stopped and that

15 the fluid follow will continue until the angular momentum induced in the fluid fades.

Throughout this specification (including the claims if present), unless the context
requires otherwise, the word “comprise”, or variations such as “comprises” or
“comprising”, will be understood to imply the inclusion of a stated integer or group
20 of integers but not the exclusion of any other integer or group of integers. It should
be appreciated that the scope of the present invention need not be limited to the

particular scope of the embodiment described above.



mounted to a rotatable shaft, the rotor further comprising at least one radial blade mounted at one end to
the central hub portion, each blade having a leading edge and a trailing edge between its one end and its

radially outer most extremity, said at least one blade having a fluid reactive faceémdgg%g? }5:2
configuration of at least one logarithmic curve substantially conforming to the G n |% , the at least

one blade having a remote face which is remote fronf the reactive face, said remote face also having the
configuration of at least one logarithmic curve substantially conforming to the Golden Section, said
trailing and/grl%%?&ng edge of the rotor having a curvature corresponding to at least one logarithmic
curve substantialll% conforming to the Golden Section. A single bladed rotor as claimed at claim 1 wherein

the one bladd'& ClRBR ey MM acHeAa tABYEtral portion supports a counterweight

positioned to balance the rotor in use. A multi-bladed rotor as claimed at claim 1 wherein at least two
blades are molinted to Ahé&ibeigrarpartbntiadedidatey Hoingsparita anfuidrijoeqornetieaund the

central portion. A single, g5 ER-0IRIFSha'6 A A AL AIBIM R WHRIFIS hea s iOf the

reactive face is uni-climensional. A single or multi-bladed rotor as claimed at claim 4 wherein the
curvatbe of the reactivérfadetadcerdingtaiaieashedsttbaa MahfRR CBTPARR]LaL deast e

substantially conforminga{gigp%g@gj_%matigﬁp%m s WD }ﬁﬁu@g@gﬁgg&éﬂ%& the axis. 6.

A single or multi-bladed rotor as claimed at claim 4 wherein the curvature of the reactive face according
to the at least one logarftAitg deading ssian RN adrding R asthetaerieiseras#NE aBditsan axis

radially outer most extremity, said at least one blade having a fluid
reactive face which has the configuration of at least one logarithmic

10 curve substantially conforming to the Golden Section, the at least one
blade having a remote face which is remote from the reactive face,
said remote face also having the configuration of at least one
logarithmic curve substantially conforming to the Golden Section, said
trailing and/or leading edge of the rotor having a curvature

15 corresponding to at least one logarithmic curve substantially
conforming to the Golden Section.

2. A single bladed rotor as claimed at claim 1 wherein the one blade is
mounted to the central portion and the central portion supports a

counterweight positioned to balance the rotor in use.

20 3. A multi-bladed rotor as claimed at claim 1 wherein at least two blades
are mounted to the central portion said blades being spaced angularly
equidistant around the central portion.

4, A single or multi-bladed rotor as claimed at claim 1 or 2 wherein the

curvature of the reactive face is uni-dimensional.

25 5. A single or multi-bladed rotor as claimed at claim 4 wherein the

curvature of the reactive face according to the at least one logarithmic



which is substantially tangential to the rotation path about said axis. 10 7. A single or multi-bladed rotor as
claimed at claim 4 wherein the curvature of the reactive face according to the at least one logarithmic
curve substantially conforming to the Golden Section is about an axis which is s%gg%ggﬂs#ﬁggaxial with
or substantially parallel with said axis. 8. A single or, multi-bladed rotor as claime ' or 2 wherein
the curvature of the reactive face is bi-dimensional. 9. A single or multi-bladed rotor as claimed at claim 8
wherein the 15 curvature of the reactive face according to the at least one.lo arital151nic curve substantially
conforming to the Goldé:tlrlglgcﬁ%% QBGUX &R )%gnWHigﬂ @gu g{gﬁﬁa )?938 %6 %urto%]tigﬁ'?)ath of the
blade about said axis antliah Bxisibdiaitisligubsiant@iiidangential to the rotation path about said axis. 20
10. A single or multi-bladed rotor as claimed at claim 8 wherein the curvature of the reactive face
according to the at least one logarithmic curve substantially conforming to the Golden Section is about an
axis which is sBbstantidlysiagigl tor tieubiibladachrieias whichaknedostasiaim chaxkerrith de
substantially parallel with said pXi%r 3Rl fedhmROIS Y UAGAIAGSH fALPLAREAIBED RicElalhdwherein the
curvature of the reactive face according to the at least one logarithmic -14 5 APRIL 2004 curve
substaftially conforming tévh & @sitstidbeaonierapoataniaicadaonSe eipienabMitanyaisal to the
rotation path about said gxis, @gﬁ%@ﬂﬁ%pifﬁhﬁéﬂﬁﬁt@fﬁlw&%éﬁ Wih é)(g_(ﬁ}{tgséﬂpg%g/_ parallel with

said axis. 5 12. A single or multi-bladed rotor as Claimed at claim 1 or 2 wherein the

7. A single or multi-bladed rotor as claimed at claim 4 wherein the
curvature of the reactive face according to the at least one logarithmic

curve substantially conforming to the Golden Section is about an axis

10 which is substantially coaxial with or substantially parallel with said
axis.
8. A single or multi-bladed rotor as claimed at claim 1 or 2 wherein the

curvature of the reactive face is bi-dimensional.

9. A single or multi-bladed rotor as claimed at claim 8 wherein the

15 curvature of the reactive face according to the at least one logarithmic
curve substantially conforming to the Golden Section is about an axis

which is substantially radial to the rotation path of the blade about said

axis and an axis which is substantially tangential to the rotation path

about said axis.

20 10. A single or multi-bladed rotor as claimed at claim 8 wherein the
curvature of the reactive face according to the at least one logarithmic
curve substantially conforming to the Golden Section is about an axis
which is substantially radial to the axis and an axis which is
substantially coaxial with or substantially parallel with said axis.

25 11. A single or multi-bladed rotor as claimed at claim 8 wherein the

curvature of the reactive face according to the at least one logarithmic



curvature of the reactive face is three dimensional. 10 13. A single or multi-bladed rotor as claimed at
claim 12 wherein the curvature of the reactive face according to the at least one logarithmic curve
substantially conforming to the Golden Section is about an axis an axis which isiii?gj[;t'zﬂ%iadial to the
rotation path, an axis which is substantially tangential to the rotation path about 5al an axis
which is substantially coaxial with or substantially p Allel with said axis. 14. A single or multi-bladed rotor

laimed at f clai 2 and 15 4 to 13 wherejn t ili d f the rotor has. t
Correspondng 1 at loadtBHE RURINTLESRR QOB o (e g6 QL OADDS A Ae or

multi-bladed rotor as claimieti a¢ asybstentibilatasgbnliad to the andatiénpertbirnii®itesdidgpeidge of the

rotor has a curvature 20 carresponding.to a at least ope logarithmic curve conforming to the Golden
Section. 25 16. A mult-BRUAH Bt 20 G ke P RN SRR LETh 57 SD IS A AR Slerein the
rotor comprises a three \widdsdidadgis.17. A single or multi-bladed rotor as claimed at any one of claims 1,

2,4 to 13 and 14 to 16 wherein the rotor comprises a fan blade which is intended to induce or react to a

gaseous flow past the rotor. 18. 19. 520. 21. 22. 10
5 12. A single or multi-bladed rotor as claimed at claim 1 or 2 wherein the

curvature of the reactive face is three dimensional.

13. A single or multi-bladed rotor as claimed at claim 12 wherein the
curvature of the reactive face according to the at least one logarithmic
curve substantially conforming to the Golden Section is about an axis

10 an axis which is substantially radial to the rotation path, an axis which
Is substantially tangential to the rotation path about said axis and an
axis which is substantially coaxial with or substantially parallel with

said axis.

14. A single or multi-bladed rotor as claimed at any one of claims 1, 2 and
15 4 to 13 wherein the trailing edge of the rotor has a curvature
corresponding to at least one logarithmic curve conforming to the

Golden Section.

15. A single or multi-bladed rotor as claimed at any one of claims 1, 2, 4 to
13 and 14 wherein the leading edge of the rotor has a curvature
20 corresponding to a at least one logarithmic curve conforming to the

Golden Section.

16. A multi-bladed rotor as claimed at any one of claims 1, 2, 4 to 13, 14

and 15 wherein the rotor comprises a three bladed rotor.

17. A single or multi-bladed rotor as claimed at any one of claims 1, 2, 4 to
25 13 and 14 to 16 wherein the rotor comprises a fan blade which is

intended to induce or react to a gaseous flow past the rotor.



23. 24. 15 25. 20 26. -15 5 APRIL 2004 A single or multi-bladed rotor as claimed at any one of claims 1,
2,4 to 13 and 14 to 16 wherein, the rotor comprises an aircraft propeller. A single or multi-bladed rotor as
claimed at any one of claims 1, 2, 4 to 13 and 14 to 16 wherein the rotor compri%e&ggrat&%{rgﬂ
propeller. A single or multi-bladed rotor as claimed at any one of claims 1, 2, 4 to h 16
wherein the rotor comprises a pump rotor. A single or-multi-bladed rotor as claimed at any one of claims
1,2,4to 13 and 14 to 16 wherein the rotor comprises a turbine rotor. A single qor multj-bladed rotor as
claimed at any Dt of 125 RS £ T PIAGCES e A AIEL RN PRE L TAES roedr i o
multi-bladed rotor as clai®eddtldrty atenwaiaimstle Btérteohibandsldriaizerafpreielie curvature of
reactive face and remote face are of a substantially equivalent form. A single or multi-bladed rotor as

claimed at any one of claims 1, 2, 4 to 13 and 14 to 22 wherein the curvature of the remote face is uni-
dimensional. A¥hgle oAnsingBlQeautblase el aptascRatcdained ahtryaneref daimadrelofiie remote

face according (o the at{gash gna lRoPEIRCFHNE RiBFEBNAheanaNEBR I GRifien Section is

about an axis which is substantially radial to the axis. which Is substantially tangential to the rotation path
about said axis.

5 20. A single or multi-bladed rotor as claimed at any one of claims 1, 2, 4 to

13 and 14 to 16 wherein the rotor comprises a pump rotor.

21. A single or multi-bladed rotor as claimed at any one of claims 1, 2, 4 to
13 and 14 to 16 wherein the rotor comprises a turbine rotor.

22. A single or multi-bladed rotor as claimed at any one of 1, 2, 4 to 13
10 and 14 to 16 wherein the rotor comprises a mixer rotor.
23. A single or multi-bladed rotor as claimed at any one of claims 1, 2, 4 to

13 and 17 to 22 wherein the curvature of reactive face and remote

face are of a substantially equivalent form.

24. A single or multi-bladed rotor as claimed at any one of claims 1, 2, 4 to

15 13 and 14 to 22 wherein the curvature of the remote face is uni-
dimensional.

25. A single or multi-bladed rotor as claimed at claim 24 wherein the

curvature of the remote face according to the at least one logarithmic
curve substantially conforming to the Golden Section is about an axis

20 which is substantially radial to the axis.

26. A single or multi-bladed rotor as claimed at claim 24 wherein the
curvature of the remote face according to the at least one logarithmic
curve substantially conforming to the Golden Section is about an axis

which is substantially tangential to the rotation path about said axis.



A single or multi-bladed rotor as claimed at claim 24 wherein the curvature of the remote face according
to the at least one logarithmic curve substantially conforming to the Golden Section is about an axis -16 5
5 APRIL 2004 27. A single or multi-bladed rotor as claimed at claim 24 wherein ;tge %ﬁﬁg@ of the
remote face according to the at least one Iogarithmiﬁa curve substantially confor nﬁAdS 3Iden

Section is about an axis which is substantially coaxial with or substantially parallel with said axis. 28. A

single or multi-hladed rotor as claimed at. ne of claims any one of claims 1,2, 4to 13 gnd 14 to 22
wherein the cu% ture of the"%em8te %@b@%ﬁ? AR, “2@'/ egna}e ?'mu%‘-‘bl\ﬂagﬁerletﬂ]gs claimed
at claim 28 wherein the clifvatuvatofeies teenstedéedoaecacdprding tloethze Ridsnshenedagianithicic curve
substantially conforming to the Golde .ﬁfction is about arlaxia w ichr%'s substangﬁ%tradial to the
rotation path of the bla Haodt! &'i‘jmg% ya?l%lné?\r@psgv&ﬂi CisRUBSEY %{W)&ﬁ% 8 & Btation path
about said axis. 15 30. AvisiciglésosmistiaiiatigdosdaiahsvithimedabstamialB vpzeediel thdthcsaidture of the
remotegace according tgxthe at least one logarithmic curve substantially conforming to the Golden
Sectior’is about an axi\Which is substantially radial to the axis and an axis which is substantially coaxial
with or substantially parallel with said axis. 20 31. A single or multi-bladed rotor as claimed at claim 28

wherein the cupgature o{ haJRMPIE EHRAAITNB AN AhIeRshORR W TEIRIG AU yRHRRiantially

conforming to the Golden Section is about an axis which is substantially tangential to the rotation path
about said axis of claims 1, 2, 4 to 13 and 14 to 22 wherein the curvature of the

remote face is bi-dimensional.

29. A single or multi-bladed rotor as claimed at claim 28 wherein the

10 curvature of the remote face according to the at least one logarithmic
curve substantially conforming to the Golden Section is about an axis

which is substantially radial to the rotation path of the blade about said

axis and an axis which is substantially tangential to the rotation path

about said axis.

15 30. A single or multi-bladed rotor as claimed at claim 28 wherein the
curvature of the remote face according to the at least one logarithmic
curve substantially conforming to the Golden Section is about an axis
which is substantially radial to the axis and an axis which is

substantially coaxial with or substantially parallel with said axis.

20 31. A single or multi-bladed rotor as claimed at claim 28 wherein the
curvature of the remote face according to the at least one logarithmic
curve substantially conforming to the Golden Section is about an axis
which is substantially tangential to the rotation path about said axis
and an axis which is substantially coaxial with or substantially parallel

25 with said axis.



and an axis which is substantially coaxial with or substantially parallel 25 with said axis. -17 5 APRIL
2004 32. A single or multi-bladed rotor as claimed at any one of claims any one of claims 1, 2, 4 to 13
and 14 to 22 wherein the curvature of the remote face is three dimensional. 33. ﬁeiﬁﬁ ?a%t g:]}l”tl -bladed
rotor as claimed at claim 32 wherein the 5 curvature gf the blades according to t é

logarithmic curve substantially conforming to the Golden Section is about an axis an axis which is

substantiallyrﬁ | to the rota |on ath a£ |s which is s sta tlaII an entlg othe rotation path about
said axis and a XIS icH'E% “ |9 %)E%%ﬁﬁS BgQ?aﬁ A3 &Y R 6ixis.

of cIalms 1, 2, 4 to 13 and 14 to 22 Whereln the curvature of the

remote face is three dimensional.

33. A single or multi-bladed rotor as claimed at claim 32 wherein the
5 curvature of the blades according to the at least one logarithmic curve
substantially conforming to the Golden Section is about an axis an axis
which is substantially radial to the rotation path, an axis which is
substantially tangential to the rotation path about said axis and an axis
which is substantially coaxial with or substantially parallel with said
10 axis.
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