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‘Di spl aci ng BOJM6482 £\ D OF THE | NVENTI ON' The present inventi (?W%V?f(@?’to :
the fields of blades acting on fluids, partréu‘l arly 5 for propul sion .of :
craft, "but possibly also for blades acting on fluids in punps. Particularly
the invention relates to blades acting on water for the propul sion of water
craft; in rotodyhkBi c machi nes such as propellers on in-board, outboard, or
stemdrive units on boats such as pleasure craft, screws on Iarger boat s

and ships, inpellors in jet drive units. It is o t he
i nvention may Himvero¥@d Fipid Disptacing Bfadeopel | erfs }‘?g S idﬂiﬁ ?l r, such

as in aeroplanes, hovercraft, and rotors in hell ootg RLACER addi §i on, the -
i nvention m ght have appl i cation in i nmpel l ers in punps, and turprnes and
the |ike. BAG(@}Q_E[Qﬂ%H’EiWVWN]\I 15 Adifficulty with propellers in
water craft is € sSpee the propeller increases, there is a -
| oss of eff|C|ency I\/Uch of this Ioss i's induced by the rotary motion of
t he bl ades of Ak, .
al's0 g1 vi g ri J08BeRaR tentigR PRSI IAS Rl THiadRs Biig B liBl, p&ficularly
further i ncEeas@spropaisionedf orafe butpassibiypalso fef bladeslanting oasﬂmalsnmmmps can
be 20 observed. The invention seeks to aneliorate the aforenenti oned
probl ens. Throughout the specification, unless the context requires’ _
ot herw se, the [ t [

Cconmpri si ng" . P%ﬂlé{gaHg% I!lz\tfecr)lé h fé?éteé tb‘HPédésJ‘a‘Etn\?@ onOWEtRr 'f8 the PFopulsion of

water craft; in rotodynamic machines such as propellers on in-board, outboard,

or stern drive units on boats such as pleasure craft, screws on larger boats and
ships, impellors in jet drive u'ni_ts,_ b_ut could possibly also be applied to blades on
10 oars for the propulsion of row boats, canoes, and keyaks. It is also possible that
the invention may have application in propellers for disblacing air, such as in

‘aeroplanes, hovercraft, and rotors in helicopters.

‘In addition, the invention might have application in impellers in pumps, and

turbines and the like.

15 BACKGROUND OF THE INVENTION

‘A difﬁculty with propellers in water craft is that as the speed of the propeller
increases, there is a loss of efﬁciency. Much of this loss is induced by the rotary

- motion of the blades of the propeller imparting a rotary motion in the water, and
also giving rise to turbulence, eddies in flow and slippage. As the speed further

20 increases, an even more catastrophic effect known as cavitation can be

observed.
The invention seeks to ameliorate the aforementioned problems.

Throughout the specification, unless the context requires otherwise, the word

“comprise” or variations such as “comprises” or “comprising", will be understood

-
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PCT/ AU98/ 00239 Received 12 January 1999 -2 - to inply the inclusion of a
stat ed i nt eyor98M6483r oup of integers but not the exclusi on of PETAUSS/HN289

i nteger or group of integers. SUMVARY OF THE, I NVENTION I n accordance wth
one aspect of the invention there is provided in a blade ina 5

rot odynam ¢ machine for acting on a fluid, the blade having two s'urfaces, ,
one on either ¥ iMpnhthednclugion eha statedsintegare obraraHpP ol integers bidi aot the

fluid;, a plurali . t . ' ai d bl ade between said
two surfaces .%?‘é@%é@%?‘&ﬁ%%@ﬁ%&9“&%’?%&5@%the radi al extent .of
sai d rotodynam c machine; said plurality of apertures |located in positions
spread substantijally , oyghout 10 said blade. Preferably said '
apertures have2sVi . SEctiteqgV R BRI up to 50% of the entire bl ade
area. Preferably said apertures have a cr.oss-sectional area of up to 20% of
the entire blade area. 15 Preferably said apertures have a cross-sectional
area of up to In0gsasrdance with ore iaspaet af the investien dhere isaprovided iniadsladefer

- [ | f. tQ,5% of th ti bl ad .. Pref.erabl
G2 0 apert UF e ARINECOR % P Tag Bieds RevindespuiiEes. Ko Shogitherside Bereqtat
entire blade apgg oﬁ’éegl.gfa;b?ebffa m& ARy bi'<id TR, & RiRETHECapeAlR eRitRiINY

about 2% of the entire B
- through said blade between said two surfaces.

.

While ‘it is possible to incorporate a single aperture in the blade,' either of
uniform or of intricate shape, itis preferred that there be a plurality of apertures

10 located in positions spread across said blade.I
Preferably the apertures are sprea'd'substantialiy. evenly across the blade.

Prefefably said apertures have a cross-sectional area of up to 50% of the entire

blade area.

- Preferably said apertures have a _crbss—sectional area of up to 20% of the entire

15 blade area.

Preferably said apertures have a cross-sebtional'aréa of up to 10% of the entire

blade area.

Preferably said apertufes have a cross-sectional area of up to 5% of the entire

_blade area.

20 Preferably said apertures have a cross-sectional area of between 1% and 3% of

the entire blade area. .

Preferably said apertures have a cross-sectional area of about 2% of the entire -

blade area.
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Preferably %‘%9%&?% ures have a di arretrl c aspect ratio of up /AU &W”%e
apertures may be rectangular or elliptical,-@th such a dianetric aspect
ratio.- Preferably the apertures have a dianetric aspect ratio of up to 1:4.

Pr of or abl y 1 he FABErecihed Aprfirad FEe! " aRRRARE Sdect BlolBLAR bo 20, The

ratio of 1:1). aBbﬁh?és:\hia)To B Racangligr eseumbaﬂwmmumném@m&mon

the front of the blade he size of the apertures is dependent upon factors
such as the speed of the 10 bl ade through the fluid. In this regard, an
aperture size ST RRe f ade is a

bl ade in a progrﬂ?ergbl& uag)e on&%Hgge\e%?d%oatﬁ Ebgtégtrﬁépgtogt#onafh

finer pitch may require larger apertures. In addition, where the blade is a
bl ade . in a propel]er ere there.is a finer.pitch or f ter rphational -
epeeds are erpPEstarablifhe spariEPEbata s dipm S e EordaaR 1 o 2 | O]
cross-sectional area of the blade. In the case of a propeller it is
preferred that the size of the apertures at the outer edge (where the

linear spee® i Erefesably)thesapertiyes arafirqular i) seossrsegtiony mﬁff& apReplerationef

hub. It is prefe@red that the size of the apertures vary progresswely or
in stepw se n decreasing fromthe outer edge of the propeller toward
20 the hub. For a propeller in power boat or on an outboard notor, the

f th t he out the blade may b the or ds )
of 2. 8mm 1o 3 ERAHETaPl| et RBSUERS BICTIIS ohpevelrd Ioeiod o 6n Hie skt the

be around 2. 0 cf&'tz 2mm The size of the apertures fromthe outer edge of
t he bl ade, towar hose | ocated cl osest to the hub, progressively
decreases. It is nost preferred 25 that the size of the apertures between

the outer edgeT%]:a élzhg o} ltﬂg paé}ﬂ.lrggvf@rd%pendent upon factors such as the speed of the
10 blade through the fluid. In this regard, an aperture size of 2.5 to 3.5 mm would

be appropriate where the blade is a blade in a propeller for use on a power boat.
Faster rotational speeds or a finer pitch may require Ia_rger apertures. In
addition, where the blade is a blade in a propeller, where there is a finer pitch or

fastér rotational speeds are employed, the apertures may' comprise a larger

15 cross-sectional area of the blade.

"l_n the case of a propeller it is preferred that the size of the apertures at the outer

edge (where the linear speed is fastér) is larger than the size of the apertures

nearer the hub. It is preferred that the size of the apertures vary progressively |

or in stepwise manner, decreasing from the outer edge of the prop_é(ler toward

+ 20 the hub. Fora propeller in power boat or on an outboard motor, the size of the
aperture near the outer edge of the blade may be in the order of 2.8mm to

3.0mm, while the size of the apertures closest to the hub may be around 2.0mm
to 2.2mm. The size of the apertures from the outer edge of the blade, toward
those located closest to the hub, prdgressively decreases. It is most preferred

25 that the size of the apertures'betwee'n_ the outer edge of the blade and toward
“the hub is selected so that the flow rate of water flowing through each aperture

Speeds or a



the hub is selected so that the flow rate of water flow ng through each

aperture WwoOQIMe828/ 00239 Received 12 January 1999 -4 - is BOhAUssHozad |y
constant, across the blade, so that the effect inparted is even across the
entire propeller. Preferably said plurality ®f apertures are aligned Wth
their axial extent extending up to 75[err] fromthe direction of travel of

the bl ade rel aslsr@stanttaliy cpnstantt acrasssthepblade, 1serthaptie aftgst ymparted is even

plurality of a rtui aw_e allgﬂed with their axial extent extending up to
60[err] fromt 7 RIPPEI'Ehel- of the relative to the axis of the
propeller. Preferably said plurality of apertures are aligned with their
axi al extent extending up to 45[err] fromthe direction of travel of the

bl ade rel ati ve referahly %aadsolwrahtmef apertyesAse @igneswithetngin gxighextept extending

o s S ORG el o BBl PR hos HERB e R, 0l

prppfal lei'[é Pr ef?rﬁgt y szii_d plurality-of ?Eg:r;[ ures are ali gne](c:l }[Mr;\t;e}: hgjtrth
bl ade rel ath veEIFTERY saif o TRIBE Bperiies oS WaRPAMID et maakexieal PipnGing
apertures are\@a\W{%ttHeH@ iofl "t’llavéi(&et'ﬁtetlﬂéagWoﬁgpltﬁﬁtfﬁn&oo fromthe

direction of t he e re ative to e axi e propeller. 20
Preferably said pl urallty of apertures are aligned with their axial extent

extending up.eplSblysdi vy of 455 0 oL aERU Wil el bl Rehf behit

up to 45° from the direction of travel of the blade through the fluid.

. Preferably said plurality of apertures are aligned with their axial extent extending
10  up to 30° from the direction of travel of the blade through the fluid.

Preferably said plurality of apertures are aligned with their axial extent extending
up to 20° from the direction of travel of the blade through the fluid.

| ~ Preferably said plurality of apertures are aligned with their axial extent' extendi'ng
'up to 10° from the direction of travel of the blade through the fluid.

16 é_refereb'ly said plurality of apertures are aligned with their axial extent e_xtending '
- up to 5° from the direction, of travel of the blade through the fluid.

Preferably sard plurality of apertures are aligned with their axial extent extendrng |
substantially in the: dlrectron of travel of the blade through the fiuid.

In a situation where the blade IS a blade in a propeller, the angle referred to.
20 above is the angte relative to the direction of rotational. travel relative to the axis
of the propeller, and not including any component derived from pr_o.puls.ion
imparted by the blade. Inthe case'of finer pitched blades, it will be necessary to
have an angle of the aperture greater than about 20" The finer the pltch of a. |

E afer the angle of inclination of the apertures.
T .
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propel | er. Preferabl y sai d pl ur by ?ﬁﬁjtures are aligned with their
axi al extenwoesd4sagt ng substant|ally R I on of trawrgeT/AU¥0e239

bl ade relative to the axis of the 25 propeltl PCT/ AU98/ 00239 Recei ved
12 January 1999 -5 - The angle referred to a ove is the angle relative to
"the direction of rotational travel relative to, the axis _of the propeller,

and not includ m@%ﬁ&d%rlﬁ?pdﬂﬁ'hta fecpidJaspesh Bf dBﬁI gl"@ﬁ“Pﬂpﬁ'ﬁ"@d‘so)PrPlﬁ'é’e é

angl e of the asupeyramic BEenfel felff  HEE ons pidlc ps HerBRBERR dedchibe Hh of

a propeller, the greater the angle of inclination of the apertures.
accordance with a eco\rhd

aspegt of the invent .on t.here
"ot odynan ¢ maETPRErARAENGR e RIPAYIAMIA achiRe, Héﬁélfﬁ%@lé@l@'aageﬁﬁa%awom
order to bal an h ) C ef.gr e
or 10 nore of ﬁ@géd&blsacﬁ;?{g n p!Fg ?ggc l;[greteesvﬂ' B% 8 Hll#gmgl bfedlﬁ?gg ,HNQ
bl ades in asdyapmampally baascucomsfiguraton, aisuzily commrising threpraranoga blades. or
nmore bl ades. It will be understood that the rotodynanm ¢ nmachine nay be a
propeller on an in- board out board, or stemdrive unit for a boat such as
a pleasure Crattwul%egﬂﬁ@&‘sic%d at?ﬁé?&‘toﬁ?nﬁnﬁé‘hléchﬂleﬁlé 5@%‘;’: ge'll@r% |44 in-
drive unit in a Imlarl e rotodynam ¢ machin e an
inpellor in a buanal. eutboald, ner istera Hmdeamlxéu‘mr iac bpalz\eucgeaeratpleaspllearuaﬂl a

will also.be understood that the rotodynam ¢ hi ne na raqpel |.e
enpl oyed on anPEAREHERIGr SFrew PBt%rS?‘ﬂPv é" 8 l@%f‘l!r in.a Je¥ c}?we uhit ih 2 Jet boat.

Similarly, the rotodynamic machine may be an impellor in a pump, a turbine in a

10 hydro-elecfric power generation plant. It will __also be understood that the
rotodynamic machine may be a propeller employed on an aircraft or a rotor on a

helicopter.

In accordance with a second aspect of the invention there is provided an oar for

- a manually propelled water craft, the oar being of the type. that is operated by .

15 hand, the oar having at least one blade as hereinbefore described.

It will be understood that the term “oar” includes paddles as utilised in canoes or

kayaks, and oars as utilised in di'righies and row boats or the like.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will now be described in the following description of one specific

- 20 embodiment thereof, made with reference to th_e drawings, in w_hich:

Figure 1 is'a view aleng the rotational axis of a propeller- according to the
embodiment, the propeller being for an outboard motor for a boat;

Figure 2 is a radial’ cross-sectlonal view of the propeller of thure 1,
“showing one blade thereof and | |
eet Has Been Replaced
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BRI EF DESCRI PTI ON OF THE DRAW NGS 20 The invention will now be described in
t he fol | owi we 98as4s2i pti on of one specific. enbodi nent ther eof pCrTRABRS/HELY
reference to the drawings, in which: Figure 1 is a view along the

rotational axis of a propeller according t6&he enbodi ment, the pr opel“l'er
being for an outboard notor for a boat; Figure 2 is a radi aI

cross-sectional vi effigafe Bhis griateral erossf—s@ctg:maé view 2brough onehafitheg btades of
bl ade thereof; and _. WD 98/46482 _
PCT/ AU98/ 00239 - 6- FigytR d- 3 is a lateral cross-sectional vi ew t hr ough one
of the bl ades of Figure 1. DESCRI PTI ON OF THE EMBODI MENT Referring to
Figure 1, a rotodynam c nmachine in-the formof a propeller 11 is 5 shown.

The propel | er DESCRIPFIONAQESHE EMBOBIMENT rom a hub 14, and is shown with

the faces 15 of those blades 13 facing the viewer (out of the page). The
propeller 11, being a right hand propeller, produces thrust to propel a .

boat forward, RéfRfring It@tﬁlﬂa'sthoekmtownaﬁne machinef inethehfdrac of é5prdpel|@rt1hexs
or der of 4000m’r{err] t he bl ade having a | ength of 80mm and a w dth of

50mm 10 - Bxt exhgiwmy The@ngpeltﬁm&f ivedlades Br%#ﬁﬂoﬁ@dffm abupd4, mduacshown '

the propel | or WY e, 15 o 19SS bRREES (i FRanBIBbIHaRER (obCSr fiK Brodlnane
the hub have %2@%116# 44 %srfgr ?ﬁphif PRl P éll’éfe?rddlfc@%efi'aru& ?oﬁ:ﬁ‘ﬂbélala baad

approxi mat el y to 50nm he out er edge of the propeller "are of
2. 5mm di anet erforwdrd, Wherartating claskwiss. tThe arsa piieach face <15 isht the oedidryof

B 9767 Ve et 148 gy G i o BOAT ahd ifh ofSoin "

10 Extending through each blade 13, from the face 15 to the back 17 are thirty one
apertures 19. Those apertures located near the outer edge of the propeller
have a diameter of 2.8mm, while those apertures located near the hub have a
diameter of 2.2mm. Those apertures located in a central band approximately
28mm to 50mm from the outer edge of the propeller are of 2.5mm diametér. The

15' axial extent of the apeﬁures 19 is substantially aligned with the direction of
movement of the blades 13 relative to the axis of the propeller 11. For simplii::ity
of construction, the apertures 19 are linear, although in an alternative
embodiment the apertures E:ould be arcuate, to line ub with the angular direction
o;‘ movement of the propeller. The apertures 19 are normal both to the radial

20 extent of the propeller 11 and the axial extent of the propeller. |

- Each aperture 19 includes a bevelled edge in the form of a countersunk lip 21
extending around the periphery, .dn' the face 15. ---This.counters'l._ink lip 21 can be
formed whén de—swarﬁng the apertures 19 with a de-burring foo_l, and is believed

- to assist.in,ﬂow of fluid acrdss the face (and through the apertures 19), although

25 in an alternative embodiment, the lip 21 could be omitted.

The propeller of the embodiment is intended for use on a two horsspower
outboard motor fitted to a small aluminium dingy. The flow of water through-the



of construction, the apertures 19 are linear, although in an_alternative
embodi ment YRSB4t ures .coul d be arcuate, to line up with t RETAIRS08Z39
direction of novenent of the propeller. The7pertures 19 are nornmal both to
t he radi al extent of the propeller 11 and the axial extent of the

Pount er sunk 1 1P res 18 beeled 18 ftefiePe Wik Btb M wbib: difadditibthelhack 17
count er sunk | igy tgd ppapelR® 110'RiIdsoveed tddnprevdd léﬂiciéi}byétlfﬂhé wrepellét, Wi th a

de-burring tool, and is believed to assist in flow of fluid across the face
(and through the apertures 19), although 25 in an alternative enbodi nent,

the lip 21 co e..0m di LaSarh it d
for ush on a dGNBCeSEE WHfEe hBTRRIEREH Wils Bowbfd BYPE ERT polierklt ABRE the
dingy. The fl eipepfurs@iaps believed ito Eiew fluid@oFiw €' @here a vacuum and air bubbles
PCT/ AU98/ 00239 -7 - efpertures 19 is believed to interfere with turbul ent-:

(o]

wat'er adj adentcandormdopuand aftherbadkeofitherppeliers 1Thigeifest is kaewn @s eavitation,
ffici of th |ler. ln th | NAS d.b
2 mor e pover f GGG yanpR GF RSN ARN T A el s BBEER G
where a va’cuurguﬁé? afthe &s 5 can formforward of the back of the

ect 1Is

propeller. This e nown as cavitation, and it |eads to slippage (or
| oss of traction), and al so can cause corrosion on the surface of the

bl ade. In alt V.S I - £ I nel

e of a 11 ner AReHpRLEoaFeds i PAYELRHY M srME obser Ry Be 6ta HRY

in a forward Hichdithecapartures mayt extéhbetowartiothen bk , ofothes bieidé Ghearforivard

75[err] in extremely fine pitched propellers, the angle of the axial extent

of the apeQ udirectionrat updeudafdta spemal ©rt @varm803:tp af Seirt extrewiely fiae pitched

pr opeI_I er bmpr&Qél‘e?‘s?menéﬁélglothg EE 'e%en?gf?l% apertures being measured relative
| to the axial extent of the propeller, but while maintaining an axial extent

substantially normal to the radial extent of the propeller.

it should be appreciated that the scope of the invention is not limited to the

15 - scope of the embodiment described herein.




substantially normal to the radial extent of the propeller. It should be
appr eci at edwoi9aid6482e scope of the invention i's not linited t BCTAYIYB23cope
of the enbodi nent descri bed herein. 'PCTL, 8/ 00239 Received 12 Januyary

1999 -8- 1. In a blade in a rotodynanmic nmachine for acting on a fluid, the
bl ade having two surfaces, one on either side thereof, ul ce
of which acts%d fI'ui d; a plurality -of apertures ex“ Wmu,“l’mwmn

sai d bl.ade bet said two surfaces_ in a directioh substatially '
normal to the radi al extent of said rotodynanm c machine, said plurality of

A es PP L A5raadd BP Hchbg "5 PG hURkAR! hAhY 165 Hatabdd U BH,
cross- sectional {frgﬁr%tdé@éreoﬁ%‘t’q@ésttdre SliFadeoPWARS FdtS®dn éétd fRid; é’tleast

bl ade as clainmed in alm efein said apertures have a cross-. secti onal
area of up to 20%arie apertara extendingdbraughesaid. blade betwierasaid twionsutfacescl-ai m
1 wherein said apertures have a cross- sectional area of up to 10% of the
entire blade area. 5. A blade as clained in claim1l wherein said apertures
have a crosg- 45 A plad€dd erphed ifaciaim UP halink?aoplutdlity eftdpertures decatedain
6. A Dblade as clainmed in claim1l wherein said apertures have a cross-
sectional area of pusitlersspreadaaiosssaid hladeentire bl ade area. 7. A blade
as claimed in claim1 wherein said apertures have a cross- sectional area
of about 2% of the entire blade area. 20 8. A blade as clained in any one
of the precedigig cA dilade Wsetiainmed in dlaim 1 or 2 wherein said apertures have a cross-

sectional area of up to 50% of the entire blade area.

4. A blade as claimed in claim 3 wherein said apertures have a cross-

10 sectional area of up to 20% of the entire blade area. .

5 A blade as clarmed n clarm 4 wherein said apertures have a cross-

sectional area of up to 10% of the entire blade area.

6. A b_lade as claimed in claim 5 wherein said apertures have a crgss-

sectional area of up to 5% of the entire blade area.

15 7.° A blade as claimed in claim 6 wherein said apertures have a cross-

sectional area of between 1% and 3% of the entire blade area.

8. A blade as claimed in claim 7 wherein said apertures have a cross-

sectional area of about 2% of the-entire blade area. -

9. A blade as clarmed in any one of the precedrng claims wherein sard

20 apertures are rectangular or elliptical.

10. A blade as claimed in claim 9 wherein said apertures have a diametric
' aspect ratio of up to 1:10. . |

, . I
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apertures are rect angul ar d\’H\SIW A blade as clained in claim8 ‘

wher ei n sai WAPUIMBE es have a di t ratio of up toPQI/AU98/00239
PCT/ AU98/ 00239 Recei ved 121« y 1999 -9- .40 A blade as clained in claim
8 wherein said apertures have a di arretrlc aspect ratio of up to 1:4. “11. A

atio of up toil:2A Biddeyes githe o Seim  SieHira g Co fRoBIes BRke 3 digmatic
wherein said apert‘é”sééclfaquo%frqﬁ‘ld"‘l 40T square in cross section. 13. A bl ade

as clainmed in any on cedi ng cl.ai ns wherein the apertur es include
a bevell ed | eadi ng edge on the face thereof. 14. A blade as clained in any

oI gnea w1 e i BB, SRR o bl K yneronl b Bl RBR 4 cimdit
of travel of the bla.gggctt,lyﬁgt{gm fe1bluid. 15. A blade as clained in claim

.14 wherein said plurality of apertures are aligned with their axial extent
extending up to 60[err] fromthe direction of travel of the bl ade t hrough

bpertures aro AP oReBleRRTar BrlinBUl anh ok 8 Babhoch B ByaiRif Bl Boineshre
the direction of tbﬁugjlar@ishhgré)lre@l@sgrye@ﬂgﬁ t he fI UI d 17. A bl ade as :
claimed in claim 14 wherein said plurality of apertures are aligned with

their axial extent extending up to 30[err] fromthe direction of
| 14. A blade as claimed in any one of the preceding claims whereln the

~ apertures include a bevelled leading edge on the face thereof.

15. A blade as claimed in any one of the preceding claims wherein said
10 plurality of apertures are aligned with their axial extent extending up to 75°
 from the direction of travel of the blade through the fluid.

16. A blade as claimed in claim 15 wherein said plurality of apertures are
aligned' with their axial extent extending up to 80° from the direction of
travel of the blade through the fluid.

15 17. A blade as claimed in claim 15 wherein said plurality of apertures are
. _eligned with their axial extent extending up to 45° from the direction of
- . travel of the blade through the fluid. '

18. A blade as claimed in _claim 15 wherein said pIdrality'_of apertures are"
aligned with their axial extent extending up to 30° from the direction of :
20 travel of the blade through the fluid.

19. A blade as claimed in claim 15 wherein said plurality df apertures are
| _ahgned W|th their axial extent extending up to 20° from the direction of

travel of the blade through the ﬂu:d
| l—I!IIIIJ 0D AW
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travel of t ihisShed plaged | yid. 18. A blade as clained in

20

claim 14 wYeQas/m648di d ertures arée aligned wi tRCE/AEPH0033d al.
extent extending up to he dirggtion of travel of t he bl ade
‘through the fluid. AU98/ 00239 -1 0- Recei ved 12

9! : g
Ay 505 2o APlEgd a8 8R dnvﬁ?w’tﬁqiwheg%nmﬁalﬂxw&ﬁflletxx?ﬁmﬁtgr% are
10[err] fromthe dyps a:@nﬁﬁ%rﬁe@'eﬁa f@ﬁéﬁrdgﬁubhf&%h el Heugggc@n ot

bl ade as cl ai ned |n c a ereln sad p ty of apertures

al i gned with thei tragsl of thexdladé tlmoughdhediuid to 5[err] from'the direction
of travel of the blade through the fluid. 21. A blade as claimed in claim

14 wherein said pl urality of apertures are aligned with their axial extent

ext endi ng subéaanh Blddé a8 ¢laméd nﬁ%lam 1% wWHersi! saifd Fho?myanggapamw e

fluid. 10 22. A rotodynam c nmachi ne such as a propell or or t

| i ke havin§ at | eahgnedmwrtbnl thair aaealcemmteejctemdlagwpmeSh?omhhemm«inrmf travel
claims. 23. Aroto Chl ne as ¢laimed in claim22 wherein . .there are
a plurality of bl Qgé'@ 'ﬁ‘dﬁ mt@élﬂ‘ﬂ}dbal anced configuration. 24. A

rot odynam ¢ nmachine as clainmed in claim?22 or 23 wherein the size of 15

said apertures near the outer edge is larger than the size of said -
apertures nea28r fhbladebas xdaimed dn cdgimr WMﬁhnéaldspll;lralitMle Aapedurgsrape

mngﬁaglr n Ijggr Z;glené gr?%cinwlﬁgﬁgetly ra%salvea;t'er?tsegten fneg;sghbsta%tlglrly in t?'ne Blrectlon of

travel of the blade through the fluid.

10 23. A rotodynamic machine such as a propeller or impellor or the like having at

‘least one blade as claimed in any one of the preceding claims.

24. A rotodynamic machine as claimed in claim 24 wherein there are a plurality

of blades in a dynamically balanced i:onﬁguration.

25. A rotodynamic machine as claimed in claim 23 or 24 wherein the size_'.of
15 said apertures near the outer edge is larger than the size of said apertures

- nearer the hub. -

26. A rotodynamic machine as claimed in claim 25 wherein the size of said
apertures varies progre_sé_ively or in stepwise manner, decreasing from the
outer edge of the rotodynamic machine toward the hub.

20 27. A rotodynamic machine as claimed in claim 26 wherein the size of the

| apertureé between th:'e outer edge of the blade and toward the hub is.
determined so that the flow rate of fluid flowing through each aperture is
substantially constant across the blade so that the effect lmparted is even

across the entire rotodynamlc machine:

e
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outer edge of the rotodynam c machine toward the hub. 20 26. A rotodynamc
machi ne as wWadsmsds? n cl ai m 25 wherein the size of the apert REEABWRY,
the outer edge of the blade and toward the b_is determ ned so that the
flowrate of fluid flow ng through each aperture is substantiall y const ant

across the bl ade, so that t he effect art Y across th

rot odynami ¢ rme8i nAn oar fpCa/maRra b’(ﬂ'@@ #%o@% %BQF 'I@Q‘@fethfr}y ?fhatAs
propel | er substanti al 1 f i _
5. I a biade | n RPPEEARVIRE tngRRE “aP‘t& é‘cte?ﬁgﬁéﬁﬁé?ta%‘é@%%‘?ﬁt one
of apertures subst gptjatthsy @2derein described. 5 ' .

29. A propeller substantially as herein described with reference to _the

5 drawings.

30. In a blade for at:ting on a fluid, a plurality of apertures subst_antially as

herein described.
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