WO 01/ 38697 PCT/ AUCO 01438 -1- A Single or Miulti-Bladed Rotor Field of the
i nvention This invention relates to a rotor and in particular a single or
mul ti-bladed rotor. The rotor according to the invention rmay be one which
I S i nterM@A1/8897 nduce a fluid 5 flow or alternatively nmRETI00ME3BNI Ch S
intended to be influenced by a fluid f{ow, resulting in rotation of the
rotor as a result of that influence. Exanples of the application of the
rotor according to the invention conprise use as a: fan blade which is
used to gQenfglalsr MuliBladié@Motdrt Ur bi ne bl ade which is used to generate a
fluid frow, an TnpelTer for use in a punp or conpressor, or one which is
reactive to 10 a fluid flow, or a propeller which nmay be used with

wat er cr ghib1dedtthd inveRltion Background art The invention conprises a

devel opment of the rotor which is disclosed in Australian Patent 694679
(AU- B- 62946/ 96) whi ch conprises a rotor which has a configuration which
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operational efficiency of the rotor but can result in _
10  a fluid flow; or a propeller which may be used with watercraft and aircraft.

Backqround 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 impeliors, 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 fiuid 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 resuit in
25 destructive influences on the rotor and the surrounding housing associated with

the rotor.



25 destructive influences on the rotor and the surroundi ng housing
associated with the rotor. WO 01/38697 PCT/ AUOO 01438 -2 |t is an object
of this WYRIEA®bn to provide a single or nulti-bl aded r of STARIPCHR an

react to or induce a fluid fl ow and whereby the usage of that rotor results
in a reduction of the degree of extTéneous turbul ence and ti p vortices
exerted on the fluid in its passage past the rotor with the resultant
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Throughout this specification, the term"fluid reactive face" is be taken

as cormrsicﬁ%%ezgﬁf%a'ﬁlggﬁ\l{igbhe bl ade of a rotor which is intended to

generate a aresult of its rotation around the axis of
rotation of the rotor or alternatively be responsive to a fluid flow past
Acc nti.on one.blade is

the rotor. rding to.a preferred feature of .the inv
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which has the configuration of at least one logarithmic curve substantially

conforming to the Golden Section.

Throughout this specification, the term *fluid reactive face” is be taken as
comprising the face of the blade of a rotor which is intended to generate a fluid
15  flow as a result of its rotation around the axis of rotation of the rotor or alternatively

be responsive to a fluid flow past the rotor.

According to a preferred feature of the invention one blade is mounted to the hub
and the hub is provided with a counterweight positioned to balance the rotor in

use.

20  According to a preferred feature of the invention at least two blades are mounted

to the hub said blades being spaced angularly equidistant around the hub,

According to a preferred feature of the invention, the face of the at least one blade
remote from the reactive face also has the configuration of a logarithmic curve
substantially conforming to the Golden Section. According to one preferred
25 embodiment, the curvature of reactive face and remote face are of a substantially

equivalent form.



renote fromthe reactive face also has the configuration of a logarithmc
curve substantially conformng to the Gol den Section. According to one

pr ef er r e¥023/38a90di nent, the curvature of reactive face RW/AEB1438f ace are
of a substantially equivalent form WO 01/38697 PCT/ AUCO 01438 -3
According to a further preferred featdre of the invention, the curvature of
the reactive surface is uni-dinensional. According to one enbodi nent the
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about an axis which is substantially radial to the axis and an axis which
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the blades according to the logarithmic curve substantially conforming to the
Golden Section is about an axis which is substantially radial to the rotation path of
15 that point 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 blades according to the 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  According to another embodiment the curvature of the blades according to the
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.

According to a further preferred feature of the invention, the curvature of the
25 reactive surface is three dimensional. According to one embodiment the curvature
of the blades according to the logarithmic curve substantially conforming to the
Golden Section is about 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.



| ogarithm c curve substantially conformng to the Gol den Section is about
an axis which is substantially tangential to the rotation path about said
axi s andW@018893 which is substantially coaxial wth or FEIBsSU@MM4E |y
parallel with said axis. According to a further preferred feature of the
invention, the curvature of the 25 réactive surface is three dinmensional.
According to one enbodi nent the curvature of the blades according to the
| ogar i t Antarding tee asfubtheaprefaied feahfrerafithg invention, theltdsiingaeati leading about
an axis %ich [ substﬁlgltially radial to the rotatjon path, an axis which
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said axis. WO 01/38697 PCT/ AUO0/ 01438 -4 According to a further preferred
feature of the invention, the trailing and | eading edge of the rotor have
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et on o B o bl Pt Th e e 01 or
conpdr i sklgdadtrbtoge 5 bl aded rotor. According a preferred feature of the
invention, the rotor conprises a fan blade which is intended to induce or
react to a gaseous flow past the rotor. According to an alternative
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Accor di na. bo 3(3 al té:gc?ati ve enbodi nent of t i nvention, the rotor
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of the invention, the rotor conprises a punp rotor. According to an

alternajive enbodi ment of the ibnv,enti on, the rotor conprises a_ 15 turbine
rot or . According to an alternative embodiment of the invention, the rotor comprises an

aircraft propelier.

10 According to an alternative embodiment of the invention, the rotor comprises a

watercraft propeller.

According to an alternative embodiment of the invention, the rotor comprises a

pump rotor.

According to an alternative embodiment of the invention, the rotor comprises a

15  turbine rotor.

According to an alternative embodiment of the invention, the rotor comprises a

mixer rotor.

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

of several specific embodiments.
20  Brief Description of the Drawings

The description is made with reference to the accompanying drawings of which:



According to an alternative enbodi nent of the invention, the rotor
conprises a mxer rotor. The invention will be nore fully understood in

t he |'i ghwoof1/386s¢ fol | owi ng description of several speci fRGI/gud9adsdsents. 20
Brief Description of the Drawi ngs The description is nmade with reference to
t he acconpanyi ng draw ngs of which: WP01/ 38697 PCT/ AUOD) 01438 -5 Figure 1
is an isonetric view of a rotor according to the first enbodiment with the
convex fhigdreijperarisometiiguies 2f agotr@canrdingto the filst enetadimaee Wit thg t 0

the fi rséorﬁig}qgi:g%@&){etrﬂo%i ch the convex face of the rotor is uppernost; 5

Figure 371s an rnv ew of the rotor according to the first enbodi nent
as shown at Figure 2; Figure 4 is a side elevation of the rotor according
to the fli_- ure 51is ction view along the line 5-5

I odi ment..  Fi .se | : . .
of Figur e'géfe Equ&‘r RISR View of 6 shter Accoringaia the Grst@mbociment inwhickrtbed: ment
i 11 ustraddnvextibees bf tHéjrotéIOisfd;}b\énhB@t- it is believed is generated by the
rotation of the rotor; and Fig 7 is a graphical illustration of the

performance of the rotor of the first enbodi ment when conpared to the

per f gr rrem%greoe B ahdalyredial ast th%og;f@nﬂg%itcés’a?@#gdﬁﬁé ifﬁ?teéﬁ%g%{?rﬂéﬂn bl ade.

Det ai | ed SCI’I’?_ti on of Several Embo irs 4% hown
in the oﬁ*mmg% IgYRi ses 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
bl ade of an exhaust fan. As shown in the drawi ngs, the rotor conprises a
hub ( 12)Figwiech issasistsr elevatiareof thie rotor according to the first embodiment:

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

Figure 6 is a schematic isometric view of the first embodiment illustrating the fluid

10  flow that it is believed is generated by the rotation of the rotor: and

Fig 7 is a graphical illustration of the performance of the rotor of the first
embodiment when compared to the performance of a widely marketed

conventional domestic exhaust fan blade.
Detailed Description of Several Embodiments

15  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.

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
20 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

concave configuration and which has a three dimensional curvature whereby the



three radial blades (11). The hub (12) is formed with a central aperture
(13) which 20 is adapted to be nmounted to a rotatable shaft which
conpri se¥O 38%he case of a fan blade intended to induce AT @16, a
drive shaft driven froma suitable notor. Each of the blades are forned
with an internal reactive face (14) ifch is of a concave configuration
and whi ch has a three di nensional curvature whereby the WO 01/ 38697
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curvat uokorof a convex nature whereby the curvature in each di nension
conforns with a logarithmc curve 10 according to the Col den Section, and
whereby the curvature in each dinension is of the same formas the

cur vat Hh%dﬂitiéﬁ%é&\aﬁﬁah}é%%ﬁ?%% rbActRRCACH (TBPNHh isABmate! Blthe t he

renote faces (15) jointly define a generally convex surface of the rotor.
Each blredetieligca €14) @antewhidht alsa has a tbfeegdinnsional cagvatlireedtjascqrveXx and
(17) whigh 15 due to the curvature of the blade are of differing |engths
et eby it BAGEHER CfatiF K RatrEoRariln CoRRimEirte art i Byl
addiot i cbcofdRf t6d8E ABi8eR SctHbM Aand YWhehes tHeoblaitetif edichAimehtidm i curve
conform ng to the CGolden Section. The fan bl ade according to the first

e

enbodi rafitheisamefaratias the chvatiedfithe spacterags i(14in eash amensier f Adw of
arr froa{nrgélﬂt,stﬂgcr%n]i&eaﬁggge(ﬁ SM]&HW%e\%Eha rg%tnféstréﬂﬂpconvex surface of the

rotor.

Each blade (11) is formed with a pair of generally radial edges (16) and (17) which
15 due to the curvature of the blade are of differing lengths whereby one edge (16)
has a greater length than the other edge (17). In addition, each edge has a

curvature which conforms to a logarithmic curve conforming to the Golden Section.

The fan blade according to the first embodiment is intended to be used in an

exhaust fan to induce a flow of air from one space to another whereby with rotation
20  of the fan blade such that the one edge (16) forms the leading edge of each blade,

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 fiuid flow in the air both as it

approaches the fan blade and as it exhausts from the fan blade as illustrated at
25  Figure 6. |

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



20 of the fan bl ade such that the one edge (16) forns the | eadi ng edge of
each blade, fluid floww |l be induced past the fan blade fromthe convex
face to VRI@¥ICave face. Because of the curvature of tRETIAIHOOIPR face of
each of the radial blades of the enbodinment, the fan bl ade i nduces a
vortical fluid flowin the air both ag-it approaches the fan bl ade and as
It exhausts fromthe fan blade as illustrated at 25 Figure 6. It has been

found tinettid andsfethefrotdrds fstagedetiedfiliidnfiotv witiccontihatithrough theerotsrtfer a
generates . a f\Luid fl ow through the rotor in which the flowing fluid
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const anidvdhdel §f tHE @B/t thé AoRtPaPokitoh Beyonddhars® fRimthe r@gkry to the
rotor to a position béyond the exit fromthe rotor. Exanples of the First

Enbodi nrent A. An exanple of a fan bl ade according to the first enbodi nent
has be onstruct ed. and. used. to replace the existing blade of an exhaust
fan naf%é?'i'g'glfﬁﬁ'h%gt"s %é“ﬁ%ﬁ'@"?\ﬁh’(]\lE by Nortec Inc. (exhaust fan nodel
686). The existing fan bl ade of that exhaust fan conprises a five bl aded

fan where the bl ades have a conventional configuration. The exhaust fan
i ncor pohatAmExanplexel e fp fdade asgerdingsta die dushembadimenhfiasaberbut 1 ow
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bot h Wftaﬂ b?g e \g% %h%‘i"é&h%ﬂ& f%%nc\é%lérEs%gaz; ﬂ\fleI ngldsetdrfginQNmngrget e bllzail eusr ﬁav7e a
conventional configuration. The exhaust fan incorporating the existing fan blade
was tested both with and without flow straightening means which was provided
with the fan. In addition, the exhaust fan was modified by replacing the existing
15 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
20 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




Il lustrates the performance of each of the fan blades in a graphical form
where the efficiency of the conventional exhaust fan and the nodified
exhaust W&P138693| ott ed against the volune flow rate gendtGit/atoim4isach
exhaust fan where neasures of 20 the efficiency of the fan and the flow
rate were determined at 2000 rpm 306@+pm 3250 rpm and 4000 rpm Fan
with Fan with exanple of existing Rotor enbodi nent Rpm 2968 3150 Current
0.55 amp .52 anp Voltage 117.6 vjolts 118 volt]s Power 61. 15 watts o4.9
watts WNdise BBEAeneEHf A000L Q048D | 78dBoi se Frd@uaegBy 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 rot 8¢ accor di ng to the first |enbodi nent, tlhe efficiency of the fan was
i ncreased signi ficanttyand the ftrowrate gengrated—from—the—fan—also
increa<>m,§gggm1@gbbyrz . I'n addit4ga, a fan qaa@lg according to the| first
enbodl ment was utilised in an 5 autormtlve cqgol1ng fan marketed under the
nanme "Davies, Craig" by a conpany naned Davies, Craig (nodel DCSL 10) as a
resul t #iseaf dudiwioh gutilisgtior sofwihree rotdet asooirdiad. toFdne viirsh efstrodiiment exanpl e of

exi stingf énocry %Odfaﬁe\%s |ﬁl?creaseco sngnOfocantly and the flow rate generated from

the fan also increased dramatically.

B. In addition, a fan blade according to the first embodiment was utilised in an
5  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.
Fan with | Fan with example of
existing Rotor | embodiment

Rpm ‘ 2200 2200

Current 4.3 amp 3.6 amp

Voltage 11.2 volts 12.8 volts

Power 48 watts 46 watts

Air Flow at 12 inches pressure 8.5 mph (US) 15 mph (US)

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
10  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

embodiment.



Current 4.3 anp 3.6 anp Voltage 11.2 volts 12.8 volts Power 48 watts 46
watts Air Flow at 12 inches pressure 8.5 nph (US) 15 nph (US) Noise
FrequencWVQofl/38¢¢ - 10, 000 79dB 64dB hz Noi se 32 - 10, 000PCGZAB@IB43B5dB A
second enbodi nent of the invention conprises arotor of a simlar formto
that of 10 the first enbodi ment wher-&9 the other edge (17) conprises the

| eadi ng edge of the rotor which is caused to rotate in the opposite
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pr op ll?‘%‘?}gfﬁo iﬁﬁrove t hei rI erf or npnce. ording to a fourth enbodi nent
of the i q yith gopyerions! prorsligrs '"FQJPH?t’E)e'f REtTOMBENghe first embodi nent

is used as the inpeller of a fluid mxer. 10 According to a fifth
enbodi ment of the invention a rotor of a simlar formto that of the first
enbodi néseoidingéea fayrthrmbegiateng of dfe invientivd gpratpr ofis simitamigrictoathat xt h

enbodi t.or .of ar, formto that of the first
enbodi ﬁﬂf(he?irst@ﬁlgo'a}’rﬁ?ﬁt' Igl ﬁ%glq% tﬁed& Eﬂ%fﬂgébwmxeis According to a
sevent h enbodi nrent of the invention a rotor of a simlar formto

10 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
the first embodiment is used as the impeller of a compressor.

15
According to a seventh embodiment of the invention a rotor of a similar form to

that of the first embodiment is used as the turbine blade of a turbine.

Throughout this specification (including the claims if present), unless the context
20 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

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

25  limited to the particular scope of the embodiment described above.



that of the first enbodinent is used as the turbine blade of a turbine.

Throughout this specification (including the clains if present(f, unl ess the
context WOIPEIi res otherwise, the word "conprise", or FEYAYPIE8such as

"conprises"” or "conprising”, will be understood to inply the inclusion of
a stated integer or group of integer®but not the exclusion of any other
integer or group of integers. It should be appreciated that the scope of

t he pre€&daims nvention need not be 25 limited to the particul ar scope of

t he enbodi nent descri bed above. WO 01/38697 PCT/ AUOO 01438 -10- O ains The

clai M ¢REICMIAE ddIMingHRIMVEHIGH Breids fdtlbans: 1. A single or mul ti-bladed
rotor for use wwth aTluid flow generator or reactor, said rotor
conprising a central hub which is adapted to be nmounted to a 5 rotatable

shaft, the rat u . i ; i at one
end to the nap g b B RN B8% B ueERah AW ApkertialE SRILER 0 Ch
has t he conf saidr sitdonomprisingl @ asntrahbub oglichtifradapied ve bes moamded itald vy

conformng to .t ol d ection._2,. A singl.e bl aded rotor as,clajnped at
a1 wher AR Yt bEICONE Moo GHBHSES A ooRndat RIATE s
provi ded W t loungSWi it 5 iepat tdP s Fiu_ﬁ[‘%@idta@lééétaaﬁé B188e "RdviRg i fURe: 3. A

mul ti-bladed rotor as clained at claim1l wherein at |east two Dl ades are
mount ed to tRAGHYE faee avhichaties theiaepfigutation efngfuleast 9ne degalitbmimcuameound

t he hub, 15 4. i: Ul ti - . as clained at any one of the
precedi ng cl gﬁjb aﬁﬁ}\ﬂgr(g?'ﬁ&i%gft%}gé g%?fﬂtgggﬁ?'iast one bl ade renote from
the reactive face also has the configuration of a logarithmc curve
substant i ail X g%@‘eorbrlré&% trc())tor as claimed at claim 1 wherein the one blade is

10 mounted to the hub and the hub is provided with a counterweight positioned

to balance the rotor in use.

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

15 4. A single or multi-bladed rotor as claimed at any one of the preceding claims
wherein the face of the at least one blade remote from the reactive face
also has the configuration of a logarithmic curve substantially conforming to

the Golden Section.

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

20 reactive face and remote face are of a substantially equivalent form.

6. A single or multi-bladed rotor as ciaimed at any one of the preceding claims

the curvature of the reactive surface is uni-dimensional.



the Gol den Section. 5. A single or nmulti-bladed rotor as clained at claim4
wherein the curvature of 20 reactive face and renote face are of a

subst antwald1g8e@qui val ent form 6. A single or multi-bl adeeCTavawol4ss cl ai med
at any one of the preceding clains the curvature of the reactive surface
I's uni-di nensional. WO 01/ 38697 PCT/AWUPQO 01438 -11 7. A single or

mul ti-bladed rotor as clained at claim®6 wherein the curvature of the
bl ades accor di t i f

ol don Secti o ngledr i EAEY O e RHliteat RN sl R AR P o,
8. A single the blddes- bd:ta:dd@grtn the dmgariﬂmmmdu'ale mhtmtamt@alkyneorefbnntrigem

t f lo c curve substantially
conf or m ng.t IS CRBRE PGPS At XD B Tos SRRl Fediel Gubeein al | y
tangential to the rotation path about sald axis. 9. Asingle or
s s BRSBTS e St DS By b6 1
the g0l den S bRiyesSadlitlingtd e ﬁ)dﬂ?hlﬁmnd & %bﬁ@?&m@émﬂc gfﬁg W th or

u
substantially parallel wth sald axi’s. A single or nultri- r ot or
as cl ai med atheafppldareSettien i agout an aXlSvalcbllsl SUbh@nﬁantangwtlaf td ﬁm

reactive sur nS| gnal. 11. A single or nulti-bladed rotor as
cl ai med at cf"ggﬁ?’wa&}@%‘f rﬁq'%é‘x'é‘urvature 15 of the blades according to
the logarithmc curve substantially conforming to the Col den Section is

b I which i | di t t t ath of _that
Sornt abost AatpEhrerufPaediaer o cldimed at U wrerep e SHBEHUISRT ¢ ot he
rotation pat{heabRidlessaédbramgsto e I‘bg%'n'ﬂ%% SlirvBUS i stahtRlig dedritbRhingStoc! ai med

at claim 10 wherein the curvature
10 the Golden Section is about an axis which is substantially coaxial with or

t he
i S.

substantially parallel with said axis.

10.A single or multi-bladed rotor as claimed at any one of claims 1 to 5 wherein

the curvature of the reactive surface is bi-dimensional.

11.A single or multi-bladed rotor as claimed at claim 10 wherein the curvature

15 of the blades according to the Iogarithmic curve substantially conforming to
the Golden Section is about an axis which is substantially radial to the

rotation path of that point about said axis and an axis which is substantially

tangential to the rotation path about said axis.

12.A single or multi-bladed rotor as claimed at claim 10 wherein the curvature

20 of the blades according to the 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.

13. A single or multi-bladed rotor as claimed at claim 10 wherein the curvature
25 of the blades according to the logarithmic curve substantially conforming to

the Golden Section is about an axis which is substantially tangential to the



20 of the blades according to the logarithm c curve substantially
conformng to the Golden Section is about an axis which is substantially
radi al tWwothmge8@Xi s and an axis which is substantially cdGai/AU001438 or
substantially parallel with said axis. 13.A single or multi-bladed rotor
as claimed at claim 10 wherein the cutature 25 of the blades according to
the logarithmc curve substantially conformng to the Golden Section is

about an axi sotafibpatls abubstaiatdxad bid tanaas iwith iPstbtafaIRléBeA With
PCT/ AU0OQ/ 01438 -12 rotation path about said axis and an axis which is

subst ant i al | Pr sbbstaatially paraligwiiysgideais.al |y parallel with said axis. 14.A
single or multi-bladed rotor as clained at any one of clains 1 to 5 wherein
the curvature of the reactive surface is three dinensional. 5 15. A single

or nul ti-blédesingletormuki-kipdedwetones claimediat anyeans of clains tite Stwhereirof t he

bl ades accor gi €.l I i rve.substantially conformng to the
Gol den Secti %é]?%’I\éﬁ‘%gtoqfrigg%é@gﬁ%ﬁg '?i}ﬂ%% q["gebﬁ'ﬁ’g?gnti ally radial to
the rotation path, an said axis which is substantially tangential to the
rotation p about sai d.axis and an axis ich.is, substant.,jall oaxi al
Wit 10 of>-& S80I o Bt BipaRlhrh Ahirded B SR A RPRIER 1hP suysiCRe

nul ti - bl aded of eHedbladies Horbriiflg 3 tilogamiehraic dutee RUBSRMItADY ebafoifminger ei n
the trailing and | eading edge of the rotor have a curvature corresg)ondl ng

to a |ogarit Hif Edder Seetion iy aPAYt 80 axiscataxifewhichcisissipstartiafly sadigl © or

mul ti-bl aded t | - f..clai L epeln the
trailing edgttaﬁé;fFB{atIu@ﬁr g% g-lr’ nﬁrgssaééd g%%{%;‘pﬁrc g Eo%?léé%S?{%Mé&'?%e’;‘E'Y@géﬁ thmc
curve conf or retatioh pattheabGot seid Héchndan &8s Avtschn @ sutsstantidilyi edzixéal ety ot or

as ‘F 6 ai med a%r glqgstgplﬁalw pacrlaﬁclalrrv!\s/iﬂ%sg% alx?s.

16.A single or multi-bladed rotor as claimed at any one of the preceding claims
wherein the trailing and leading edge of the rotor have a curvature

corresponding to a logarithmic curve conforming to the Golden Section.

17.A single or multi-bladed rotor as claimed at any one of claims 1 to 15
15 wherein the trailing edge of the rotor has a curvature corresponding to a

logarithmic curve conforming to the Golden Section.

18.A single or multi-bladed rotor as claimed at any one of claims 1 to 15
wherein the leading edge of the rotor has a curvature corresponding to a

logarithmic curve conforming to the Golden Section.

20 19.A multi-bladed rotor as claimed at any one of the preceding claims wherein

the rotor comprises a three bladed.

20.A single or multi-bladed rotor as claimed at any one of the preceding claims
wherein the rotor comprises a fan blade which is intended to induce or react

to a gaseous flow past the rotor.



wherein the | eading edge of the rotor has a curvature corresponding to a

| ogarithm c curve conformng to the Golden Section. 20 19. A nulti-bhl aded
rotor asVOI%4B8MEA at any one of the preceding clains wher &GHAYNEIE: or
conprises a three bladed. 20.A single_or nulti-bladed rotor as clained at
any one of the preceding clains wher'§im the rotor conprises a fan bl ade
which is intended to induce or react to a gaseous fl ow past the rotor. WD

01/ 38697 RATAAsIagie0 04 38ulti-biadexd retosiagyclaimednall any wngiedl daims 1atp dPai nmed
at any one of, ¢l ai 1 rei I conprises an aircraft
propel | er. Z\Qhé\reéhgtﬁperogo? C#ﬁf?%%@i‘a%&”?@?{éeé{%rbl ai red at any one of
clains 1 to 19 wherein the rotor conprises a watercraft propeller. 5 23. A
single or ti.-b) aded rator as clained, at _an of clains 1,t

wher ei n t@gl']r ot'B8 ec8ﬁﬂ??'§étga%e%tﬂ9ﬁ9rrﬁ 8?“53.%{‘ gﬁigq%e &F Slzims -1bf)°a3]§d r ot or
as clai med ayhapin @S rétbr EbmphSeslawatdRraftbrsRillert he rotor conprises a
turbine rotor. 25.A single or nmulti-bladed rotor as clained at any one of

claims 1 to 19 10 wherein the rotor conprises a mxer rotor. 26.A single

or multi-blagegdnprt 8F HWRYIAdEd dblor &5 chfmetnatdangréomeds claims 1 to 19

wherein the rotor comprises a pump rotor.
24.A single or multi-bladed rotor as claimed at any one of claims 1 to 19
wherein the rotor comprises a turbine rotor.

25.A single or multi-bladed rotor as claimed at any one of claims 1 to 19

10 wherein the rotor comprises a mixer rotor.

26.A single or multi-bladed rotor substantially as herein described.



