1 A Fan The present invention relates to a fan assenbly. In a preferred
enbodi nent, the present invention relates to a donestic fan, such as a

t ower fanwof20to/@o8ting an air current in a 5 room of f ipce/gB000d38175
donestic environnment. A conventional donestic fan typically includes a set
of bl ades or vanes nounted for rotation about an axis, and drive apparatus
for rotating the set of blades to generate an air flow The novenent and
circulation of the air flow creates alwind chill' or breeze 10and, as a
result, the user experiences a cooling effect as heat is dissipated through
convection and evaporation. Such fand Fame available in a variety of sizes
and shapes. For exanple, a ceiling fan can be at least 1 min dianeter, and
is usually nmounted in a suspended manner fromthe 15 ceiling to provide a

downwar d fhl Qieseht idléntlod rEIARE t@a TALserMlyt e a PrdrelcN@RBbdifesK tHeasscat € of ten
around 30 cmin dianeter, and are usually free standing and portable.

Fl oor - st amdintign raetes tof ademgeivelpnl Jugh @e apeiveefaanfos|conatjag en arequricatinl a/

ext endi ng_casi around. 1 m.high and housing one or nore sets of rotary
bladeg fg?mﬁéﬁgg% ﬁﬁéméﬁmggbc?ﬁ%ﬁﬁmﬁ§gally in the range from 300 to 500 Fs.
An oscillating nmechanismmay be enployed to 20 rotate the outlet fromthe
tower fan so that the air flowis swept over a wwde area of a MOM A

di sadvant/agenvsntipnil dompestac &m typicaly dnevdesi s sqt ipdtblades ogjviangy saupieddoced by
the rot atri)tggon about an axis, and drive apparatus for rotating the set of blades to generate an
air flow. The movement and circulation of the air flow creates a 'wind chill' or breeze
10  and, as a result, the user experiences a cooling effect as heat is dissipated through

convection and evaporation.

Such fans are available in a variety of sizes and shapes. For example, a ceiling fan can
be at least 1 m in diameter, and is usually mounted in a suspended manner from the
15  ceiling to provide a downward flow of air to cool a room. On the other hand, desk fans
are often around 30 cm in diameter, and are usually free standing and portable. Floor-
standing tower fans generally comprise an elongate, vertically extending casing around
I m high and housing one or more sets of rotary blades for generating an air flow,
usually in the range from 300 to 500 I/s. An oscillating mechanism may be employed to
20  rotate the outlet from the tower fan so that the air flow is swept over a wide area of a

room.

A disadvantage of this type of arrangement is that the air flow produced by the rotating
blades of the fan is generally not uniform. This is due to variations across the blade
25  surface or across the outward facing surface of the fan. The extent of these variations
can vary from product to product and even from one individual fan machine to another.
These variations result in the generation of an uneven or 'choppy' air flow which can be

felt as a series of pulses of air and which can be uncomfortable for a user.

30 In a domestic environment it is desirable for appliances to be as small and compact as

possible due to space restrictions. It is undesirable for parts of the appliance to project



bl ades of the fan is generally not uniform This is due to variations
across the bl ade 25 surface or across the outward facing surface of the
fan. The wweteniioedset hese variati ons can vary from produetTtigB2prongdorys and
even fromone individual fan machine to another. These variations result in
the generation of an uneven or 'choppy' air flow which can be felt as a
series of pulses of air and which can be unconfortable for a user. 2
outwardly, or for a user to be able t & touch any noving parts, such as the
bl ades. Many fans tend to have safety features such as a cage or shroud
around t letvrdldesr foo apisenterbe ablsj tartqudhrappnnedvengrparisn gugbaasttee biadesheéMamn, but

such caged par an be di.fficult.to clean. 5 The present. i nvention seeks
o br ovi and RofBGsafrarasSumsh S wieeh oboRipay St SEVAIPAEAGR ¢ he
prior ar tpjulyfrémfthd BbvASPRES of e AT, BEERICh cAMRAYPatt9 RaPbOVifEast B dlagdel ess fan
assenbly for creating an air current, the fan assenbly conprising neans for
creating an air flow and a nozzle 10 conprising an interior passage for
recei ¥in h ir fl u cem tting the aj d.a. rality
of stéti grll%r@egéﬁlli dféve\?lﬁﬂlégseggscai]gg&{}\?e[ Hlfn"'. [%Ve%infdgr%lsg?&ﬁ l@%%@ %ndﬁééajlch f or
di r ect i ngisadparideoof ok piloeami r fl ow towards the mouth, the nozzle defining
an opening through which air fromoutside the fan assenbly is drawn by the
air flowemtted fromthe mouth. 15 Wth this fan assenbly an air current
can be g r I . L tho : | aded
fan. Advgﬁt% afgrgtg%g%?hﬁ%%&% (IlaIR%P ﬁ(féxa?@&c&%ﬁé&&%&é&?%ﬁé&g&@&fgf grgegtféng;a)aodroti on of
t he air fairowrteotyeha$art semblyt dongrrouigdesams ®ulostating iaal diry flowi éndramozzle

di strjbution.of the ai.r flow through.the mouth. By preventing a _substanti al
e ¢ 1B CREPEOnE R SpicHy PHORCORY AEeBHRE TEaoT PO & PEHELTyEPY TS Short i on
of the myitN.and arﬁhr%lityf &t &’taﬁﬁﬁah%ﬁi‘d@'vrané‘sulroﬁﬁg& withih BR GRReE %@Qg@ﬁ'&i gui ded
control lably towards & user or into a room and with little losS in the

vel oci ty cath fafelirgrting h partionhel the raircilow dowards dmt mauthy theheozilgrdediogendn y has

t he benefit .oft einlg a}ln air flow V\/i.ahtlo¥x/turbui3 nce,and wth a re |linear
air f1owBFYRE IWOFREVHL AT Y WD O IRt BRP S SaFEWhei BT 9% can

i nprove 2hiithe&l GOmit oth. @ user receiving the air flow In the follow ng

description of fan assenblies, and, in particular a fan of the preferred
enbodPment, the term'bladeless' is used to describe a fan assenbly in

whi ch ai ryfif, QY 80 assembly an air current can be generated and a cooling effect created

[

without the use of a bladed fan. Advantageously, the use of guide vanes each for
directing a portion of the air flow towards the mouth provides a substantially uniform
distribution of the air flow through the mouth. By preventing a substantial part of the
20  air flow from being emitted from a relatively small portion of the mouth, a relatively
uniform air current can be generated and guided controllably towards a user or into a
room, and with little loss in the velocity of the air flow. The air current created by the
fan assembly has the benefit of being an air flow with low turbulence and with a more
linear air flow profile than that provided by other prior art devices. This can improve

25  the comfort of a user receiving the air flow.

In the following description of fan assemblies, and, in particular a fan of the preferred
embodiment, the term 'bladeless’ is used to describe a fan assembly in which air flow is
emitted or projected forward from the fan assembly without the use of moving blades.
30 By this definition a bladeless fan assembly can be considered to have an output area or

emission zone absent moving blades from which the air flow is directed towards a user



emtted or projected forward fromthe fan assenbly w thout the use of
novi ng bl ades. 30 By this definition a bladel ess fan assenbly can be

consi der eslot2010m@u6an out put area or em ssion zone abserCTaB2IIYsbi7Tades
fromwhich the air flowis directed towards a user 3 or into a room The
out put area of the bladel ess fan assenbly may be supplied with a primary
air flow generated by one of a variety of different sources, such as punps,
generators, notors or other fluid tramsfer devices, and which may i nclude a
rotating device such as a notor rotor and/or a bl aded inpeller for

gener at i g inthe mom. f Thewoutfitearés glethe ridadettsp Fannassgmizly mdyl bawsupphcpagdh £ rom t he

room space. or othﬁr envirgg{ nt ou side.%he f%ﬁ a§senblé th%ou h t he

i nterior PPRYSRGE YOV (HBREZ 2P "aRd % el %8’321 SUE 58 16 rﬂsg%’&@é’through
the nout Befdrafohe MRgH! & othieNgid ARG eRGIdeRt drdNwRich andyR Mg RO IBS

bl adel ess is not intended to extend to the 10 descri ption of thedgower

sour ce anigviee rpdnsnt Blokudhtosgndiet rbdaden ampelte feregrncrasing ey ais dloondahy f an

functkons, - - i.0 c | nc L.ah

) ust o ALY yr TSP By o M dEbn S Fh BB R oy i
is enitt ekt fanommsdrhiely histubh itse prt@t@rpblage sollist astzicalahy tidn Backi @htto e angl e
to the direction in which the air flow passes through at |east part of the
i nt eri or "PAB SRS thiopgh He pewh ef thedogrdodi nent, the air flow passes through
at |east part of the interior passage in a substantially vertical
direction, and the air is emtted fromthe nouth in a substantially

hor i zont &ende,rtbe desmniptibm of iachan @afsehtbilys as bhadelgss denov amtergledrte ogstonflao ald y

shap to change the direction of the air flow by around 90. The i de 20
v aneddar efrangr B o Gepicy Tatonpaiensiuchet Bt THued e

vel oci ty sedontilt§ RArh&RHsOTEdSIA &f §dcOMiAS HhNSYnAbRs did Gl R: lighiPot he
nmout h. The intérior passage |S1Preferably ocated towards the fron# of the

nozzl e, wHpseesnt adeosedlation jof therfef aysaibly. | ocat ed towards the rear of the
nozzl e and arranged to direct air towards the front of the nozzle and
t hrough the openi ng. Consequently, in the preferred enbodi nent the nmouth 25

i s shapedhg@iRsigtiBsitaed hiakd amitted FroMEhs endubtLisfpk&ataiy @6ithm19fat @@ght por ti on
of the air flow as it passes fromthe interior passage to an outlet of the

nout RS THeglsdatthe digeqhioafia rvabely theuds flawt pagsasythiough ap &adst prrcplods-i8EeT on, and
pref erab lessggér ?H‘%e%‘é‘?ch%& ehﬁ%d%lt,ethe %ﬁ‘eﬁo%s) fpasses4 through at least part of the

interior passage in a substantially vertical direction, and the air is emitted from the
mouth in a substantially horizontal direction. In view of this, the guide vanes are
preferably shaped to change the direction of the air flow by around 90°. The guide
20  wvanes are preferably curved so that there is no significant loss in the velocity of the
portions of the air flow as they are directed into the mouth. The interior passage is
preferably located towards the front of the nozzle, whereas the mouth is preferably
located towards the rear of the nozzle and arranged to direct air towards the front of the
nozzle and through the opening. Consequently, in the preferred embodiment the mouth
25  is shaped so as substantially to reverse the flow direction of each portion of the air flow
as it passes from the interior passage to an outlet of the mouth. The mouth is preferably
substantially U-shaped in cross-section, and preferably narrows towards the outlet

thereof.

30  The shape of the nozzle is not constrained by the requirement to include space for a

bladed fan. Preferably, the interior passage surrounds the opening. For example, the



interior passage may extend about the opening by a distance in the range
from50 to 250 cm In a preferred enbodi nent the nozzle is an el ongate,
annul ar neoz2bm/mbseh preferably has a height in the rangerfgeamoaB6z27s0 1000
mm and a width in the range from 100 to 300 mm The nozzle is preferably
shaped to receive the air flow at one end 5 thereof and to divide the air
flowinto two air streans, preferably with each air streamflow ng along a
respective el ongate side of the openiﬁb. In this case, the plurality of

gui de vanes preferably conprises two sets of guide vanes, with each set of
gui de vanssrigrepaysrgermangednd ebalitrtbe opening Ypecdistapcainr thetmegmiroomel ds t he

mout h. W,tLhi n each se he.gui de, vanes are spaced apart,to define a

P urai i £ po0FhaltAqEeiayed emePlsBndBniAl St AP e dnrieh ha e it ve

portion @fefthBlyahds £h&ieRMn the dhfRCHEE S0MRY G500t R, ARYLhwidinid R Rnhgs erred

enbodi nment, the guide vanes within each set are preferablﬁ substantial ly
e

verti cal Ifipnall 9@ ined0 mme Thsziorele py prcéaraltly yhansee reseive dlie dinfew atase pefl sect i on
and a8 OYhEEereRY BUREE N, M AL\ AGADS BBt Ot PARSAIGcakle MOUt
and the opening. Each casing section nmay conprise a plurality o
conponentf®wilgitloing af lRepdetied elohgsle sidead thevpeiag h I0thit bese tikegliiatinsof s
formed froma single annul ar conponent. The gui de vanes are preferably

| ocated eHidensnes pictrahhupeippiise dyp 4Pt gHideaanesmtdiirrarh sehafguideoranthe i nner
casing S%%ﬁl?%aﬁ%e& ﬂae‘diféﬁtze%{eg echiR€ afY¥hEim FARIAREHSIRN Wiﬁng%?d‘h%ﬁ}%é/ shaped
so as to partialfy overlap Bt he ' Aner casing section to define at |east
one out | enidef vanhe amospiaked epave ém dofner b gphwiahty pdpédsagesvagh thdrebeewtar mad
surface of the inner casi.ng secti and the i.nternal surface of the outer
casi 1l s SphgR GRS oA OER ety TG LINrINIOE FPbr B of
slot, preheprRRldn@idagnéntMhdtdhidddnBe wWidO8achr RIMQ. prefeibhy MBstahfailhe
preferred enbodi nent, the nouth conprises a plurality of such outlé€ts
spaced abeticatlhelignedni ng. For exanple, 25 one or nore sealing menbers may
be located within the nmouth to define a plurality of spaced apart outlets.
Preferably, the outlets are of substantially the sane size. In the

pr ef er r edrhendedic Referdbly WhinpAsds e Ma&z tRidgSsdchoh AAd fagrdnt@f cadimgaRptdmr ,

el ongate nozzle, each outlet is ﬁéeferably | ocat ed al ong a respective

el ongét e vélighedefinetthe interins mapes.phemputf andibe apening . Eady crpag gestes mahes
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substantial ly uniformautlet widith to be achi eved ut the opening. The
uni f or mi t9CaHYd Qo @106g PreEgrably dntRebuihean mﬂ;ﬁraa%ulff%qea&a}ﬁg% [PCE FsEgnsection

subst ant i &l - Al : DG paci ng
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bet weén allj moentasggi setivmatvedsfinpragesadrieyowles of ihetreguthlbetwdeh avhdappumer

casi ng section the nozzle, to maintain a requl ar, spaci et n the
ovor | app PRGBS sttt spssseiiar Radi diyhe Sedtinnd e PG Sedicettdhng
section Qfud Q%siﬁgzsé&tﬂm 4P thEhBoDRZ ZIERcHTBNH GORrER ALY, SHEHAfRm of 8fdstabl y a
Coanda surface, located adjacent the mouth and over which the nouth is

ar r anged prafedblyduay ingreewiith 1f thewangei frare 8. & teey @i olm the proférecdmmeliosiimen,

embodi nent, the external surface of the inner casing secti of the nozzle
o ohapedis 5OABPRETHAG eRHIESEuRh sl APRSA ARER (iPeREEY Fu bl [yre of
surfase bacoyeiordéing frhdmistrd haw tRXbédtwaninaté padutloto ddfiR «Cplasdity of t he
surface exhibhits the Coanda effect. The fluid tends to flow over the
surface &P¥sd|apart quieist Preferahly. de ewlctoare ofuybstaytallyibe syne size. Irike Coanda

effect | SrabhaptidALAYE Tyl AOSUTERN G WIRE A0 Bl SPGB A whi oh

a primary arr wis directed over a Coanda surface. Iption of the
f eat ur es cath eutleo @nplafesably davatedandthg heespddtiee elongatk |sidech fithowinew perighery
of the nozzle.

30



20 Coanda surface, can be found in articles such as Reba, Scientific
Anerican, Volune 214, June 1966 pages 84 to 92. Through use of a Coanda
surface, wo2orenwessed anmount of air from outside the farcassoilosoi7s dr awn
t hrough the opening by the air emtted fromthe nouth. 25 In the preferred
enbodi nent an air flowis created through the nozzle of the fan assenbly.
In the followi ng description this air floww |l be referred to as primary
air flow The primary air flowis emitXed fromthe nouth of the nozzle and
preferably passes over a Coanda surface. The primary air flow entrains air
sur roundiThg guhis vaner preffatinengage feeintennl @metosc tlasouter @ising anqﬂoinfdféhe to
supply both .the primary air,flow and the ai.ned ai.r to r.

ant T nedogr Stk 1o BerunE b g PRI Qebd e gty SRl
secondar Yy lcadih@®@Véction F eeMozE1e MThiEcah QARDIS RAEBstarkt &Yy UM foFm S%HE  Width 6

envi ronment surrounding the mouth of the nozzle and, by displacenent, from
ot her redp dssachiayaddbettetht sopcagenbhy ungfpaminy 94 dbe Wﬁ@romdﬁhﬁﬁwtsmr%ugh t he
openi ag h e r v

Coanda sanPiigs ol S AR, Rl CoRPU Rl Bub bl PHRRRLER IS (o o
total ai I‘spsfdlﬁgl\foﬁmeéﬂ adjacint Ruicaahex] ohoowatiote aadlhb@amsw@r@pﬁplb&goekeéd ned by
the nozzle. The total air flowis sufficient for the fan assenbly to create
an air cOePssh adisceniguide wncy Jusicrgly pee el yith e ngaK FAINEMSALOHPT ai r
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anplified by at least Tive re prefera east ten tines,
whi l e a saoog becaverad theautgubsing savapmb fihnadzz14.0 In the preferred fan
assenphly the nmeans for creating an air flow through the nozzle conprises an
i npel'Fer driven by a motor. This can provide a fan assenbly with efficient

air flowgeneLAat iy cothsi¥BARR:Le  prefcBMly Q@o%ﬁd@'sﬁrfafcle OWCQE@fagjfaé‘éﬂtXhe
corrprl ses a DC br USh ess not or andpa m Xed | ow I rrpe hi's can avoi d

fricti onamloutlosmvemdnchliﬁe omubon au@bqustOfdnr@m thieir tﬁlpwsm1$ted| ﬁ@ajefrmn aIn
traditi OI’I@ b us o tor educ n debrl s _and em sff}ﬁ ]

advant agéoud® eﬁTe % QA GY- o TGS t““ a&ﬁ& t“?f‘v@n%rn%?‘is%r?ﬁ% %n%?sz y

hospi t al @gha@é@ltmdeﬁﬂwme (VMahH'a ArkRE i Eoadlyl dlfabd UL kh&n BRI fSsurfabd ch ar e
generally used in bladed fans, al so have no brushes, a DC brushl ess notor

can pPovioder whighdhidvlgwerexitinggs @ftp@pmfaﬁucllnje @ dhechariopeexhapits ﬁh@&@@n% ot or .
20 In a %ﬁ%&”drh%sfﬂﬁ&ttenttdp‘?% ﬁB&%So‘%QIt the@{{ 'c‘?@se%%ﬂﬁ@s‘? %%ﬁlg% &t  for

creating an air curren fan assenbl’y conpri si ng for ing an
air fl owthndudadeozdhe Cenmgds icsteog 1sa|alreeniyea|mbvq@asmgdoémnem@bmevhdalgof he air
flow, a nouth for emtting the air flow, ?{ plurality s atignary gui de
vanes | oCRUEEMATE HR vhifle 4 REiBIRNbAIT He¥ate IRRUICL AT 22602 diFacet | Ay a

portion Qlfe ﬁbﬁof”i“orf tﬁé tﬁr%%?ddschﬁ'ﬁ?@iﬂfaﬁe A e@?e%ﬂ@? i EL%Gveo%?Cft ed

adj acent t e nout h ver whi ¢ e nout’h I1's arranged to direct the air
f 1 ow20t h&€oandxz Blarfaate;‘ canm by famdopeniicigs sllmhoughebm&twnaﬁc AmemaouVelwee t he fan

assermbly 2‘12, ]q.llil %68 %aéers]%4%|0 r92f lT%rouglgl lfste% 6 %Irlrgia% g]u?’fargg a%nhlncreased amount
of air from outside the fan assembly is drawn through the opening by the air emitted

from the mouth.

25 In the preferred embodiment an air flow is created through the nozzle of the fan
assembly. In the following description this air flow will be referred to as primary air
flow. The primary air flow is emitted from the mouth of the nozzle and preferably
passes over a Coanda surface. The primary air flow entrains air surrounding the mouth
of the nozzle, which acts as an air amplifier to supply both the primary air flow and the

30  entrained air to the user. The entrained air will be referred to here as a secondary air

flow. The secondary air flow is drawn from the room space, region or external



7 an air current for circulating air, for exanple in a room office or

ot her donestic environnent. In a third aspect the present invention

provi des woporwmbise tower fan conprising a base 5 housiPog/GBanNRN50ITE
creating an air flow and a casing conprising an interior passage for
receiving the air flow, a nmouth for emtting the air flow, and a plurality
of stationary guide vanes |located within the interior passage and each for
directing a portion of the air flow tdwards the mouth, the casi ng defining
an openi ng through which air fromoutside the fan assenbly is drawn by the
ai r fl oweewirertneght fsuonundieg muniouthl of the aodzbupndy s geplacerhentpfregenther

i nvention provides ozzle for bl adel e s .fan for. creating an
't cur r oS B P Esinh PR rr P ep T SRR s eB RO an i 1
flow, a mRuhénboile.emht tprindiry BR fRIW dirb@¥ oRdtdhd (RhbdAkirfate @bmblRH ivaar Y
gui de vanes located within the interior passage and each for directing a

portion dhe ereingdrsceangaryt nEp W anafes @521 tavaltaly, flavh emifeeslareraiestedifery agch
h f d he ai
openi gg. Ef{be d‘ﬂl?er %ﬁd@#ﬂedhﬁf@eaﬁr‘&zﬁ BQ‘?otElg %@E‘J‘)Mﬁkén F#Me t?%’ Ot ear

flow em Ut 6% escrl Pove T n relation any of

the fir stasgembifnio defts peatrsuatnt dugtable enidoting. aPe:f@qblg] thy capphheabdfait o t he
fourth aspect, and vice versa. 20 Preferably, the nozzle conprises a Coanda
surface |S%@@@@%@Fm of the negde HS a tB«véhe Amery 3hBoyygsempiiicdpy ahged to

direct thepfige glngg" mébiid rpgefoa‘BI &)a ARty ile %ﬁh eIk

di ffuser locate ownstream o nda surface. user rects t he
ai r fl owneamthined t owards a user' s Iocation whi |l e mai ntai ning a snDoth, even
250ut put, generating a suitable cooling effect without the user feeling a
'choég flow. The invention also provides a fan assenbly conprising a

nozzl e agpahopbRIBRd ARCAsemBly the means for creating an air flow through the nozzle
comprises an impeller driven by a motor. This can provide a fan assembly with
efficient air flow generation. The means for creating an air flow preferably comprises a
DC brushless motor and a mixed flow impeller. This can avoid frictional losses and
15  carbon debris from the brushes used in a traditional brushed motor. Reducing carbon
debris and emissions is advantageous in a clean or pollutant sensitive environment such
as a hospital or around those with allergies. While induction motors, which are
generally used in bladed fans, also have no brushes, a DC brushless motor can provide a
much wider range of operating speeds than an induction motor.
20
In a second aspect the present invention provides a fan assembly for creating an air
current, the fan assembly comprising means for creating an air flow and a nozzle
comprising an interior passage for receiving the air flow, a mouth for emitting the air
flow, a plurality of stationary guide vanes located within the interior passage and each
25  for directing a portion of the air flow towards the mouth, and a Coanda surface located
adjacent the mouth and over which the mouth is arranged to direct the air flow, the
nozzle defining an opening through which air from outside the fan assembly is drawn

by the air flow emitted from the mouth.

30  The fan assembly may be desk, table or floor standing, or wall or ceiling mountable.

For example, the fan assembly may be a portable, floor standing tower fan for creating



Figure 1 is a front view of a donestic fan; Figure 2 is a perspective view
of the fan of Figure 1; S5Figure 3 is a cross-sectional view of the base of
the fan ovoBopgumesss; Figure 4 is an expl oded view of thecmambe/sizzshe fan
of Figure 1; Figure 5 is an enlarged view of area A indicated in Figure 4;
Figure 6 is a front view of the nozzle of Figure 4; Figure 7 is a sectional
view of the nozzle taken along line E-E in Figure 6; 15Figure 8 is a
sectional view of the nozzle taken al Jng line DDDin Figure 6; Figure 9 is
an enlarged view of a section of the nozzle illustrated in Figure 8; Figure
10 i s a sectii enatntviopwinfilating anp et exsmRleninak ongm) offeceG1Cothar Fiogwgstéc 6; 20
Figure 11 is an enlarged view of a section of the nozzle illustrated in

Fi gure 16}“’1!‘3‘?%@3 12 is a sectional view of the nozzle taken along |ine B-B
in Figure 6; 25Figure 13 is an enlarged view of a section of the nozzle
illustrated in Figure 12; and Figure 14 illustrates the air flow through
part of the thisg 2ppechthetmeschiam verftion pyayidesia portable tower fan comprising a base

5  housing means for creating an air flow and a casing comprising an interior passage for
receiving the air flow, a mouth for emitting the air flow, and a plurality of stationary
guide vanes located within the interior passage and each for directing a portion of the air
flow towards the mouth, the casing defining an opening through which air from outside
the fan assembly is drawn by the air flow emitted from the mouth.

10
In a fourth aspect the present invention provides a nozzle for a bladeless fan assembly
for creating an air current, the nozzle comprising an interior passage for receiving an air
flow, a mouth for emitting the air flow, and a plurality of stationary guide vanes located
within the interior passage and each for directing a portion of the air flow towards the
15  mouth, the nozzle defining an opening through which air from outside the fan assembly

is drawn by the air flow emitted from the mouth.

Features described above in relation to any of the first to third aspects of the invention
are equally applicable to the fourth aspect, and vice versa.

20
Preferably, the nozzle comprises a Coanda surface located adjacent the mouth and over
which the mouth is arranged to direct the air flow. In a preferred embodiment the
nozzle comprises a diffuser located downstream of the Coanda surface. The diffuser
directs the air flow emitted towards a user's location while maintaining a smooth, even

25  output, generating a suitable cooling effect without the user feeling a 'choppy’ flow.
The invention also provides a fan assembly comprising a nozzle as aforementioned.

An embodiment of the present invention will now be described, by way of example

30  only, with reference to the accompanying drawings, in which:



Figures 1 and 2 illustrate an enbodi nent of a bl adel ess fan assenbly. In
this 30 enbodi nent, the bl adel ess fan assenbly is in the formof a

donesti c,wpanteabbaset ower fan 10 conprising a base 12 anecarcBbro/soudzset in
the formof a nozzle 14 nounted on and 9 supported by the base 12. The base
12 conprises a substantially cylindrical outer casing 16 nounted optionally
on a di sc-shaped base plate 18. The outer casing 16 conprises a plurality
of air inlets 20 in the form of apertd?es formed in the outer casing 16 and
t hrough which a primary air flowis drawn into the base 12 fromthe

ext er nal Fagwaviis o fmeiticw Dhe doasesicl2nf urt her conprises a plurality of

user -operabl e buttons 21 and a user-operable dial 22 for controlling the
operation of the fan 10. In this enbodi mrent the base 12 has a height in the
range fr g0 if #p39fechive vk tthef:awfeiggasi ng 16 has a dianeter in the
range from 100 to 200 mm 10The nozzl e 14 has an el ongate, annul ar shape
and defines a central elongate opening 24. The nozzle 14 has a height in

t he range. . : i } ge from 150 to 400 mMm
ey GRS P e kB e Bhle Dat el bR graTi 0L hwand  he wi dth of
the nozzle is around 190 mm The nozzle 14 conprises a nouth 26 | ocated
towards the rear of the fan 10 for em{ting air. fromthe fan 10 and through
t he openifigra§ ipan cxplededyighobdic aerdnakthsian ebléiguisaiti al 1y about the
opening 24. The inner periphery of the nozzle 14 conprises a Coanda surface
28 | ocated adjacent the mouth 26 and over which the nouth 26 directs the
air em t theghré 6 asrart drdarpedi vik®, ofardi A indbeatesumrFigure 430 | ocat ed downst r eam of

t he anda surface 28 and a gui de surface 32 | ocated downstream of the

di ffuser surface 30. The diffuser surface 30 is arranged to taper away from
t he Centﬁ@@n@@i@%h@m%d&ko?h%rﬁﬁ%@%@@ﬁ%ﬁehﬁ such a way so as to assist the
flow of ait emtted fromthe fan 10. The angl e subt ended between the

di ffuser surface 30 and the central axis X of the opening 24 is in the

range fregm5 to 15, .and in this enhodinment is. around..7. The guide surface
55"7% ar Faied tuf SBR gid bbME BPAF AR bk TrP B TSR s W hr Ther ase! st the
efficient delivery of a cooling air flowfromthe fan 10. In the
illustrated enbodi nent 25 the guide surface 32 is arranged substantially
par allfel Higire Bas ¢eqstipnl vasty of the gpzalp takgpalepadino D-Pan figsdeft a substantial |y
flat and substantially snooth face to the air flowemtted fromthe nouth
26. A visually appealing tapered surface 34 is |ocated downstream fromthe
gui de surHigee 93Ran ¢rdangtd aicivngf aadectdort dfiths nofzclustitatéd/inggsaldst antial |y
perpendi cular to the central axis X of the opening 24. The angl e subt ended
30 between the tapered surface 34 and the central axis X of the opening 24

I's pref er@%réﬂ@ﬁ@ﬁ%@tﬁé&l Vﬂéb@ofm@ha%ﬂlex gg@# Dond nﬁ@e,.@mﬂgﬁre?é}, in a direction

ext endi ng ong t 0 central axiIs the opening 24 1s in the range
from2000 to 150 mm and in this exanple is around 110 mm

Figure 11 is an enlarged view of a section of the nozzle illustrated in Figure 10;
Figure 12 is a sectional view of the nozzle taken along line B-B in Figure 6;

25  Figure 13 is an enlarged view of a section of the nozzle illustrated in Figure 12; and
Figure 14 illustrates the air flow through part of the nozzle of the fan of Figure 1.
Figures 1 and 2 illustrate an embodiment of a bladeless fan assembly. In this

30  embodiment, the bladeless fan assembly is in the form of a domestic, portable tower fan

10 comprising a base 12 and an air outlet in the form of a nozzle 14 mounted on and



Figure 3 illustrates a sectional view through the base 12 of the fan 10.
The outer casing 5 16 of the base 12 conprises a | ower casing section 40
and a maiwocamymgssecti on 42 nounted on the | ower casi ngcsammmsdys The

| ower casing section 40 houses a controller, indicated generally at 44, for
controlling the operation of the fan 10 in response to depression of the
user operable buttons 21 shown in Figures 1 and 2, and/or nani pul ati on of
t he user operable dial 22. The | ower éﬁsing section 40 may optionally 10
conprise a sensor 46 for receiving control signals froma renote contro
(not shown)porzddbyf the baavieyi Adict hres & 2combprades i spbatagtisly cylendrioal pakt er 44.
These contr.ol .signals,are eferabl.y infrared signals..The sensor 46 is

[ ocat ed. BENHd D4 b AP B iy GLG S BRS REoRAE B PGS Enbe: 1§ ne

| ower cagboR@ris®a plaralifPo Ofir tigs 00t € theCRfh B8 ap&t@és foRtedasS@e bater Badinght
emtting diode (not shown) may be provided for indicating whether the fan
15 10 i s lorangd thtoalgb-\ﬁycmﬁmmW@lrl&mns desinnigtos thet basp 13dram e Aol a
mechani sm, i ndi cat r , il i i i ng
cect on_ 43viafthgit, dfle SRACA e ot et PLRRR b s 0phbE HBLR FPRACD

osci | | at iaaecyedreblotidl ke fomcontrodiignye spahii@nofitherfen a0 e tHio cinbedihewer
casing section 40 is preferably between 60 and 120, and in this enbodi nent
i s ar oundhobrse 13 happ dcighbiadheimes fiope [0 300dnmnandibe Rafkr saring 16 Bave
arranged gt r illation cycles per mnute. A mains
power caé%%mggwgg%gﬁggpgﬁgbﬁghg%ﬁog%%rture formed in the | ower casing
section 40 for supplying electrical power to the fan 10. The main casing

sectign comprises a cylindrical grille, 60.in whic n array of 25
por dfr ed g FOTEe ¢ s EniovraRer Habserd frinst & courdesalestrere e ng 16
of the basg nbzzlc TANaFRINBi KRR Y rARE RN 50@ N POREANABNd AREHthSR tRArah QY
drawing the primary air flow through the apertures 62 and into the base 12.

Pr ef er ablfipm tl h ta ApRMiner In6thi§ example, ke hoight @f tha narsteds 4bond Vheim erd The
inmpeller 64 is cppnected.to a ar aft 66 .ext endi ng out |y froma
moror 68 W PEREREEAF inftothd Rl ofRilp=AE 15 EREG PRLE b L
havi ng a tgpadd thihestofi the Yal | @Rrentiitingher Bemtth@Fdnero 4 hfoup@SROBF@IR® user
mani pul ati on of the dial 22 and/or a signal received fromthe renote

cont 18l . ZFh heanowh R0 sptcads af lcast paxtisHy gbewrthegpindng2bf Ehabingr perinhsey r ange
fromb5,0 0 000 T 0 } WL b 0 et
conprisi%gﬂgHK%%%39(§%§?¥3%Q§Bg%%ﬁﬁg§§%%§F%gga?ga&%ﬁg%gP?gﬁq¥f&d$ﬁg¥upper
portion %higi the meoutibR6 dirbits ketaicaniped Siosn the diuf @ adiffdskr isorfidesOflocaredf a

stationary disc hayving spiral blades, The notor hucket is |ocated wthin,
and 5 nodRFEYTSEHM Oéthag%%?%q juyfapg Zgﬁ%@ &8ide surfagemrelorasd dowrstisgm7s teonnect ed

to the nyidm,EAS CtiRMNY; i S| ng j I ping 76
bre shapefuEARidte SO0 biffer ade Pl Fanddt Mo el TRER W AR 1 o
cont 20t , akiseX ofi tler oppuifzalzeinafuch hevayneds teraskisiube Migw7ér, aidewittrst faorhitld | y

annul ar inl nmber. 78 is,caonnected to..t he bott of, .t he i npel.l ousi ng
76 or gl irg ToRATHF SRR 0 P B eh e Aspaniog HORBUEY RGP 7601 The
i mpel | er {ROssdniMg YBisiis tIY laffd ISPt MRL addi@ tREsi BBoMirfdrt if AroMhd $°.exRaust ed
fromthe inpeller housing 76 in a substantially vertical direction.
guide surface 32 is arranged at an angle to the diffuser surface 30 to further assist the
efficient delivery of a cooling air flow from the fan 10. In the illustrated embodiment
25  the guide surface 32 is arranged substantially parallel to the central axis X of the
opening 24 to present a substantially flat and substantially smooth face to the air flow
emitted from the mouth 26. A visually appealing tapered surface 34 is located
downstream from the guide surface 32, terminating at a tip surface 36 lying
substantially perpendicular to the central axis X of the opening 24. The angle subtended
30  between the tapered surface 34 and the central axis X of the opening 24 is preferably

around 45°. The overall depth of the nozzle 24 in a direction extending along the



A profiled upper casing section 80 is connected to the open upper end of
the main casing section 42 of the base 12, for exanple by neans of snap-fit
connect i one.20Mo45615 ri ng seal i ng menber may be used tech@Bmamwsed7s-ti ght
seal between the main casing section 42 and the upper casing section 80 of
the base 12. The upper casing section 80 conprises a chanber 86 for
receiving the primary air flom/fron1the mai n casi ng section 42, and an
aperture 88 through which the primary 19 fl ow passes fromthe base 12 into
the nozzle 14. 20 Preferably, the base 12 further conprises silencing foam
for reducenirlmeis& efrilssopmsng 26 ms tihehdagge12om] & i $5@mbmdindent this he mai n
casi ng section .42 of iﬂ§ base 12 conprises a first, generally cylindrical

f oam nent&?MBEAS 984 L BBheath the grille 60, and a second, substantially
annul ar foam nenber 89b | ocated between the inpeller 25 hou3|ng 76 and the

i nl et menber 78. The nozzle 14 of the fan 10 will now be described with
r ef er enc &iguse Bildutiates 4 seefions! virwehroogh [the tage d 3 wpihiosfes 18. dAsiontgr e i si ng

an el gngale,e @o %‘dé ) %ﬁ{:@@se%aas sk c%%%%@ct?o% &PQ@@Q@%% cgﬁlﬁg‘lecetf&%ez{?' ng

about “an elon ate casi ng Secti on ner casi ng

section %@eﬂ aﬁSthé heweenhsigd sepidni 4y 2Bhofowdrecaorz betivd, 40anduseasa an 12
ext er nal perlggeral surface 93 which is shaped to define the Cbanda surface

28, di f f ¢8Rfoligy fdécatesiogenginl laeatséﬁhf%?ééw@?olélﬁa the peedon it heefanal0 Me out er
casi ng S?Qstpbf?é% 18 YePraesibNEr hBRSEr HRELNILRRRE 2 PRhdAen HPBRLIST L8 Bf1/80

annul a
manipulation of the user operable dial 22. The lower casing section 40 may optionally

10 comprise a sensor 46 for receiving control signals from a remote control (not shown),
and for conveying these control signals to the controller 44. These control signals are
preferably infrared signals. The sensor 46 is located behind a window 47 through which
the control signals enter the lower casing section 40 of the outer casing 16 of the base
12. A light emitting diode (not shown) may be provided for indicating whether the fan

15 10 is in a stand-by mode. The lower casing section 40 also houses a mechanism,
indicated generally at 48, for oscillating the main casing section 42 relative to the lower
casing section 40. The range of each oscillation cycle of the main casing section 42
relative to the lower casing section 40 is preferably between 60° and 120°, and in this
embodiment is around 90°. In this embodiment, the oscillating mechanism 48 is

20  arranged to perform around 3 to 5 oscillation cycles per minute. A mains power cable
50 extends through an aperture formed in the lower casing section 40 for supplying

electrical power to the fan 10.

The main casing section 42 comprises a cylindrical grille 60 in which an array of
25  apertures 62 is formed to provide the air inlets 20 of the outer casing 16 of the base 12.
The main casing section 42 houses an impeller 64 for drawing the primary air flow
through the apertures 62 and into the base 12. Preferably, the impeller 64 is in the form
of a mixed flow impeller. The impeller 64 is connected to a rotary shaft 66 extending
outwardly from a motor 68. In this embodiment, the motor 68 is a DC brushless motor
30  having a speed which is variable by the controller 44 in response to user manipulation

of the dial 22 and/or a signal received from the remote control. The maximum speed of



5 interior passage 94 of the nozzle 14. The interior passage 94 is |ocated
towards the front of the fan 10. The interior passage 94 extends about the
openi ng 240 2andiobdses conpri ses two substantially verti cacinGeutoasoing
sections each adjacent a respective elongate side of the central opening
24, an upper curved section joining the upper ends of the vertically
extendi ng sections, and a | ower curved section joining the |ower ends 10 of
the vertically extending sections. Thélinteri or passage 94 is bounded by
the internal peripheral surface 96 of the outer casing section 90 and the

i nt er nal themophedtals wafefaide 19 heofangh dronm Ad00ctasi 0P Ospot | dhe ITtoMh& iout er
casing sectiagn 90 conprises.a base.100 which is .connected t and over, the
ipper cadPhis ol noh RProf ik e SRR 2 RPN A0 acrbge flpw

connect i @@rtiohh®2. base uppP& Wirtibhe0 VRS nfoRs Biﬁk@te@otrﬂgﬂﬁeﬁﬁ) JEPIRRF 7368 RN 15
aperture 102 which is aligned with the aperture 88 of the upper casing
section domppf ¢ Hetipaas disp hamagtshirelulpdashildi mefer prdkgaisyloedted Withiw, et ers t he
| ower ccur orti [ I . 4 ot t e la om t he
base. 12 GO b Roflri A EbhiE AR aiing s ARgRREERE P | 0
mout h 26 cafing bectionzi2| eThbdinipelitrotatedth2mpelartdasinpgoreachaped sbehdtame 10. The
nmouth 26 .is defined by overl apping, or facing, portions 104, 106 of the

i nt er nal HEFlISHHEY B InsElepupExggityiot e 6Qﬁ5e‘?0tc§é?§Faﬁb the dprg rsugeca Rl thhe
external ; [ sy f i i ci.i
respecti&e?é@ﬁpﬁﬁgﬁﬁgﬂgn%ggﬁﬁgﬁﬁ%n%Egmkggﬁﬂﬁg conﬁ?@s%s&#ﬂggg%g%ﬁ%%s each
ext endi ndpottbimnaf the rimppléart houneing| Wnfpatgmidngl ¢heoprimhy @efomainto geninmgeli2d of t he
nozzl e 14, and jn uid c ni cation. 25.with a respective vertjcally

ot ol ndoudte lsn g el BPvoRe pRoisaiettss o (e R Ay T NG a1 £ 1 ow
through @aghse@Gtdr?heahpbig HFRLKLE 786n b SuubshinlédabigiReddogonal to the air
fl ow through the respective vertically extending portion of the interior

passage 94 of the nozzle 14. Each section of the nouth 26 is substantially
U-shaped j n 0s$s-section, and .as a result the directio f.the.air flow
s subst 4hPrlIFy PRVer sl ssElion 30 F FoPieslitninstsconst ko i of W Wit 2s.

In this eshedideivh 4210TehOVRE l1aPfir RYarRPik thyGicand &f sn @nntdRnk Neroal

peri pheral surface 96 of the outer casing section 90 and the external

per i pher aing1gaking megden mayf ba pied; Rriorm caispirishietqal bpvgen dhe MiaptINS 0 t hat
o ot oy AT Ry SO 83y nd AR n R OB AR Y O 1

an outl et orm of a substan y vertically
ext endi ngosipates aqhafbeakd Yorhavdivigg eherp@lnadry wel flove Goat thatmam cising sectidre r ange

from0.5to 5 m In this enbodjnent each out|let 110 has dth of 5around
1.1 mm TRe2Motht %P@E@r%%&/&m@ Wk SishriRsE it v syt Garm e, Dexet 1240 110
each | ocafhedOn @ respective side of the central opening 24. Returning to
Figure 4, the nozzle 14 further conprises two curved seal nmenbers 112, 114
each20or forming a seal between the outer 10casing section 90 and the inner

casing S%%fjeglgly? & aste f’ﬁt fu}tﬁeerr c(:aon[il]psris%éJ Eﬁetn%{]ntgi faolarlnyfo?cr)e u%%kga ise emissions
from the base 12. In this embodiment, the main casing section 42 of the base 12
comprises a first, generally cylindrical foam member 89a located beneath the grille 60,
and a second, substantially annular foam member 89b located between the impeller

25  housing 76 and the inlet member 78.

The nozzle 14 of the fan 10 will now be described with reference to Figures 4 to 13.
The nozzle 14 comprises a casing comprising an elongate, annular outer casing section
90 connected to and extending about an elongate, annular inner casing section 92. The

30  inner casing section 92 defines the central opening 24 of the nozzle 14, and has an



of air fromthe curved sections of the interior passage 94 of the nozzle
14. In order to direct the primary air flow into the nouth 26, the nozzle
14 conpriweor/pbissal ity of stationary guide vanes 120 lporaipdiovésvivsn t he
interior passage 94 and each 15 for directing a portion of the air flow
towards the nmouth 26. The guide vanes 120 are illustrated in Figures 4, 5,
7, 10 and 11. The gui de vanes 120 are Ereferably integral with the internal
perlpheral surface 98 of the inner ng section 92 of the nozzle 14. The
gui de vanes 120 are curved so that there is no significant loss in the

vel oci t y eafernahpempherdlisomfacesd3 whick islshaped todddfme dhe Geands stitfa@628, drffushi s
enbodi nent th 0z ses 20 ets of guide vanes 120, with
each set SBHA% (ﬁguéﬁﬁgiwfégngﬁF%%T%H%“%f?3%assing al ong a respective
vertically extending portion of the interior passage 94 towards its

associ ated section of the nouth 26. Wthin each set, the quide vanes 120

are substlhgtauidriopsipg sedtioal Q0yang the meer gadnge sshby 9§ﬁagféhler&t¢%n@ apgngépi ne a
lurakit 2 t n whi ch

P Ta i SoRRRRANEKP RO PP STEIfHY BRSUANGP e s @ah Rl 21 ¢

120 provifhas of tisubst Bt Tat litedvepasdiget 94 bxaehdynatolit tHreominings24, eamih tahong t he
length of the section of the mouth 26. Wth reference to Figure 11, the
gui de vareaIPYIsey taYQasw?rsanea%ﬁb|V§ﬂscﬁléqoéate§6meh%?9n%pspe%ch ahiaceply 2 gesRestve gui de

vane 120 Sgd%g?tg%ﬁdetmhé @&ﬁfa’i‘@é bp %rl?d UL 8F ?ec%gng Jink GhOUb S el?lgsc asi ng

section nozzle 24 e apart the appi ng portions
104, 106 ocﬁfthet thwaiﬂlyeaxmldlqgesectﬁmer aarid a;ﬂm@accer\&ﬁ softidnhjeirong ehe mazmrmgds ection

90 a exter.n 14 peripheral _sur.face 93 of he.in ca section
i < SE i SR BB n g eGP uR Rt HhS roBRab e ot

subst ant idlihNerflofstaddds bevigl o&éro&@mtgfsecth&ﬂ@a anpfheeiﬁem %Gltl}')lfk'i‘al%furtfa&e nout h

26. Wth reference to Figures 7, 3, in this enbodinent additiona

spacers P3efdhe 1@@@&%@ S@tlong92t hEhﬁt euffgt ha&bﬁg Sﬁ&tihn 98 coimpmisest a tbhge hfut h 26,

al so for rt the ov ort 1 106, .0f. the i terna
per i pher aitigtFredeBa b iy Tbe PR SRR Lo B S bthe i R o sRiale i

peri pher aly 6 uid i}aﬁ?teco?ﬁe@font hehd BE&FIMF M SR6T tRMgRctidDIORLApAkE dhe wi dth
of the outlet 110 at the desired |level. Each spacer 126 is |ocated

substlant iaggmtyre rlrpawél}clbléta\he@d Wikh thecngetare 8ol e uppeessing occtipp 0dithg t ate
manuf act % & then %ﬁ tlﬁé(; Srimh fa‘?{ AR Yentdit rlébvelg‘ﬁw?& pﬁ Bﬁto?rt

perl phera sur aC I NN casl ng SeC 1 on e nOZZ e
Addi t i onahteS@amesage Qaﬁfﬂﬁynobﬂe 14 frorn the base 12 of the fan 10.

With particular reference to Figures 8 and 9, the mouth 26 of the nozzle 14 is located
20  towards the rear of the fan 10. The mouth 26 is defined by overlapping, or facing,
portions 104, 106 of the internal peripheral surface 96 of the outer casing section 90 and
the external peripheral surface 93 of the inner casing section 92, respectively. In this
embodiment, the mouth 26 comprises two sections each extending along a respective
clongate side of the central opening 24 of the nozzle 14, and in fluid communication
25  with a respective vertically extending section of the interior passage 94 of the nozzle 14.
The air flow through each section of the mouth 26 is substantially orthogonal to the air
flow through the respective vertically extending portion of the interior passage 94 of the
nozzle 14. Each section of the mouth 26 is substantially U-shaped in cross-section, and
so0 as a result the direction of the air flow is substantially reversed as the air flow passes
30  through the mouth 26. In this embodiment, the overlapping portions 104, 106 of the

internal peripheral surface 96 of the outer casing section 90 and the external peripheral



provi ded between adjacent gui de vanes 120 if so desired. In use, when the
user depresses an appropriate one of the buttons 21 on the base 12 of the
fan 10 t hwocorwmelsser 44 activates the notor 68 to rotareTidBoionpel7ser 64,
which 15 causes a primary air flow to be drawn into the base 12 of the fan
10 through the air inlets 20. The primary air flow may be up to 30 litres
per second, nore preferably up to 50 | jtres per second. The primary air

fl ow passes through the inpeller housﬂ%g 76 and t he upper casing section 80
of the base 12, and enters the base 100 of the outer casing section 90 of

t he nozzlserfdot 93fafdhe wncctrsingecgranr are ahapedl so thae pacdirssctidneofithe mouty 2¢assage

2094 of the nozzle 14. Wt.h reference also ta Figur 4 the imary air
Do 1 P Rales d Endiaie rrtion G GaitVfiedo te Ref 8 Eachogt LR R | &

i ndi cat edod oft ®Quibstaniia B K/Ertik4lly m'bﬁ‘din%%ﬁ, préfe@BROSIVIE didlatklyofshsahound t he
central opening 24 of the nozzle 14. Each air stream 150 enters a 25

respect i vedigna tf rapgeefromd). & & § em Inthsxndhediment saeh ¢uiles 1 o hastrewidth ef i or
passage %ﬁnghltpgmpozzle 14, and is conveyed in a substantially verti cal

di rection up through each of these sections of the interior passage 94. The
set of guide vanes 120 |ocated within each of these sections of the
interior passage 94 directs the air stream 150 towards the section of the
mout h 26 ThgcRPER 28dpax 8l berepnsidgiejte gpmpriss tep @RS @ cpghlospte 98 4 nteri or

bassage 3034cikaGh Ol henaliofeHanes Ralndld RokBuR £ SRORELIV/PY ARAL On 152

of the air stream 150 towar e section of  the“mouth 26 s at there is
a subst arbimatibgs twioiduovedh sdalshembars il 62y 118 cath fdrdomming stsedartvids the omgr t he

| eng of the sectign of the nouth 26. e guide vanes 120 are shaped so
tat Wactott HSeO PBInG heyfige ZRng pot B 350 T Lre SOHEHOHA " e
subst ant iohlr ¥roh@tHeZ Rk se@idng 6F tHRNnteMbil fsthoB @A oRCHd-0R 19f the nouth 26,
the flow direction of the portion of the air streamis substantially

reversed, as indicated at 154 in 5 Figure 14. The portion of the air stream
et oof  RRATED SR YSnaES Spledr T anita it o Lo PRES R 1 ot
110, agaiphurhlityd fsubphaftduadd Yank9n g asuasdd Witkis Ghd ﬁmerioﬂpass@?e gArayid &kéh f 1 ow
emt tlg\d fgrocriri]réc?iﬁg gop%&t?onzgf tlhg a(ijlrI f[loevff: ttgvear(gig/ ?hre rglgl?th%%.anrlghae gliji(rie 32(1:nees 21%0 are
illustrated in Figures 4, 5, 7, 10 and 11. The guide vanes 120 are preferably integral
with the internal peripheral surface 98 of the inner casing section 92 of the nozzle 14.
The guide vanes 120 are curved so that there is no significant loss in the velocity of the
air flow as it is directed into the mouth 26. In this embodiment the nozzle 14 comprises
20  two sets of guide vanes 120, with each set of guide vanes 120 directing air passing
along a respective vertically extending portion of the interior passage 94 towards its
associated section of the mouth 26. Within each set, the guide vanes 120 are
substantially vertically aligned and evenly spaced apart to define a plurality of
passageways 122 between the guide vanes 120 and through which air is directed into

25  the mouth 26. The even spacing of the guide vanes 120 provides a substantially even

distribution of the air stream along the length of the section of the mouth 26.

With reference to Figure 11, the guide vanes 120 are preferably shaped so that a portion
124 of cach guide vane 120 engages the internal peripheral surface 96 of the outer
30  casing section 90 of the nozzle 24 so as to urge apart the overlapping portions 104, 106

of the internal peripheral surface 96 of the outer casing section 90 and the external



10 of the nozzle 14, causing a secondary air flow to be generated by the
entrai nnent of air fromthe external environnent, specifically fromthe
regi on arwondigtesseut | ets 110 of the nmouth 26 and from acoigBleotonsorrear of
the nozzle 14. This secondary air flow passes predom nantly through the
central opening 24 of the nozzle 14, where it conbines with the primary air
flow to produce a total air flow 156, or air current, projected forward
15from the nozzle 14. The even distribftion of the primary air flow al ong
the mouth 26 of the nozzle 14 ensures that the air flow passes evenly over
t he diff wsephgurdusiees 3P of Tganairfsing secionfRe el'189 conusss int meintering sheeed of

the air fl. to he r d by, novi. the ai,r flow throu 20 regi on of

bont pol 1 it ar2adral RO IES YRy ety aBie i Rgth of efh SER L, Tace
30 to thefernhodh 28XIWitKr&brehfetoanemeng, PAal | DWS tHiHemBsRARE QNit@nat he ai r
flow to occur gzradual ly. A harsh or rapid divergence woul d ot herw se cause

P !
the air fhawrs &2harsoprevidicd algneede lgegile oitckely secbion dethe imouthabefsarfei on
regi on. iL,.ce . i J.n. 1 ! sspci at ed
novses; n o fle SPIH HRERY <TG PeudcRs 30, M SPRE e EDOERA R IR, 73S
donest i C thy oatee tassigchecadn @0faad. the Rxtchel pbspines wifatdhr03 @dithle innanessidg0 nost
of the primary air flow would tend to | eave the fan 10 through the upper
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beyond t ReoHildd besREcnSidjdc@fErud@ aBs 1T b @cgR@t i nue to diverge. The
presence of the guide surface 32 extending substantially parallel to the

central axis X of the opening 30 tends to focus the air flow towards the

user or i Rl(s)e,%vhSGnrth Meer depresses an appropriate one of the buttons 21 on the base 12 of

the fan 10 the controller 44 activates the motor 68 to rotate the impeller 64, which
15 causes a primary air flow to be drawn into the base 12 of the fan 10 through the air
inlets 20. The primary air flow may be up to 30 litres per second, more preferably up to
50 litres per second. The primary air flow passes through the impeller housing 76 and
the upper casing section 80 of the base 12, and enters the base 100 of the outer casing
section 90 of the nozzle 14, from which the primary air flow enters the interior passage

20 94 of the nozzle 14.

With reference also to Figure 14 the primary air flow, indicated at 148, is divided into
two air streams, one of which is indicated at 150 in Figure 14, which pass in opposite
directions around the central opening 24 of the nozzle 14. Each air stream 150 enters a
25  respective one of the two vertically extending sections of the interior passage 94 of the
nozzle 14, and is conveyed in a substantially vertical direction up through each of these
sections of the interior passage 94. The set of guide vanes 120 located within each of
these sections of the interior passage 94 directs the air stream 150 towards the section of
the mouth 26 located adjacent that vertically extending section of the interior passage
30  94. Each of the guide vanes 120 directs a respective portion 152 of the air stream 150

towards the section of the mouth 26 so that there is a substantially uniform distribution



Dependi ng on the speed of the notor 64, the nmass flowrate of the air
current projected forward fromthe fan 10 may be up to 500 litres per
second, amo 20mv/tobsepr ef erred enbodi ment is up to 700 |i tcessgeero/seryend, and
t he maxi num speed of the air current 10 may be in the range from3 to 4
m's. The invention is not limted to the detailed description given above.
Variations will be apparent to the person skilled in the art. 15 For

exanpl e, the base and the nozzl e of the fan may be of a different shape
and/ or shape. The outlet of the nouth nay be nodified. For exanple, the

out | et ofofthreainsiam hE aloag Wicdlengtl of thasectiowelitheoneuth 26i dihg gufdesyracs ngs to

maxi m se gjr fl.ow . Th ir flowenitt fromthe uth nma ass,over a
murface. 12hers 3B es it stprvaseios S &M alindicerel JFithes I mPRBR i v
emtted thpeugiing heraestah dadetidar ojvehitdeacRr sefich ©bf ARk Zibdthed, ane Wokhout
passi ng over an adjacent surface. The Coanda effect may be effected over a

nunmber ofdirg¢tiqnesfehe peiiionad élie aipptrepnpisrivbstansfally neearsed) aoindisptedrahdb4 desi gns
may be u LR,C i .10 Leve. t | I ai i red.
T o8 SEE Do AR PR JE T BHE DR AT SRR T,
struct ur egpersThevagid de sutlct dde thengoh)@hannsdyd eoMndtthd gngehs$26 and cimyede
arranged at a nunber of different positions and 25 orientations as required
for diffdhengh thewutlelghliOy agaihing abglaatislydiasizonipldisection. f an per f or mance.

Addi ti onal features such as lighting or a clock or LCD display nmay be
provided within the central opening defined by the nozzle. 17 CLAIMS 1. A
bl adel esShtaninasy eirtiloyv éroitted feant thegneuth ioris direastehoverttheCbanlaassecd?y 5

conprjsing neans for creating an air flow and a nozzle conprising. an
nt o8P or OBHRSHIer dr ctisti 4,1 hgndang 15 T 1ocks, ESRCRH Y 8 EhERPTETHY dhe ai r
flow, andrsn PUEALinhY crifirofifndhid, QP&ifically fetsin RO ?@ié@%ﬁﬁdj thd &ibtichs THeof nteri or

passage and each for directing a portion of the air flow towards the nouth,
t he nozzltes wefthritranderoro penind ghe fepoeighe widzih14hi Thi serendany sirdéow hessesain

assenbl y plresdocrinrir?a\lll\l@ly%{ro%gﬁ e gen{rlapgil)erenrlqgtéfodf tLé 0%z eh ?4,”\)\919&‘@ it cjégnbines with
the primary air flow to produce a total air flow 156, or air current, projected forward

15 from the nozzle 14.

The even distribution of the primary air flow along the mouth 26 of the nozzle 14
ensures that the air flow passes evenly over the diffuser surface 30. The diffuser surface
30 causes the mean speed of the air flow to be reduced by moving the air flow through a
20  region of controlled expansion. The relatively shallow angle of the diffuser surface 30
to the central axis X of the opening 24 allows the expansion of the air flow to occur
gradually. A harsh or rapid divergence would otherwise cause the air flow to become
disrupted, generating vortices in the expansion region. Such vortices can lead to an
increase in turbulence and associated noise in the air flow, which can be undesirable,
25  particularly in a domestic product such as a fan. In the absence of the guide vanes 120
most of the primary air flow would tend to leave the fan 10 through the upper part of the
mouth 26, and to leave the mouth 26 upwardly at an acute angle to the central axis of
the opening 24. As a result there would be an uneven distribution of air within the air
current generated by the fan 10. Furthermore, most of the air flow from the fan 10
30  would not be properly diffused by the diffuser surface 30, leading to the generation of

an air current with much greater turbulence.



2. Afan assenbly as clained in claim1l, wherein the guide vanes are shaped
to change the direction of the air flow by around 90. 3. A fan assenbly as
cl ai ned iwocbhaimudseor claim 2, wherein the nouth i s shaped/cBrobEE6275
substantially to reverse the flow direction of each portion of the air
flow 4. A fan assenbly as clained in any of the preceding clains, wherein
the interior passage is shaped to d|V|de a received air flowinto tw air
streans, and wherein the plurality of @U|de vanes conprises two sets of
gui de vanes each arranged to direct a 20 respective air streamtowards the
mouth. 5. A fan assenbly as clained in claim4, wherein the interior

passage i.S S ed ta conyey each air .stream al res ve Sld of t he
bpon ng. I8anAS e SRy« 8 Sy dhd O o drR Pt BEln SEBh e e

wher ei n tdn@r@0z 7he peRBRc $ede AhideNfARface 331 REnIRG! JuBBasindly3phr AU €6 K&Si ng
section which to ether define the interior passage and the nouth, and

wher ei n toReiraaikiseX wd ke opaning 3@ sandd to fpcap thentie flaw towiardsabe usdr arhatoj mner
ca3|ng s?ﬁ&hon of the nozzle. 18 7.A fan assenbly as clained in claim®6,
wherein the nmouth conprises an outlet |ocated between an external surface
of the inner casing section of the nozzle and an internal surface of the
outer casing section of the nozzle. 58. A fan assenmhly as clained in claim

7, wher eilePERding gp g speed phthereotph o4 the massfloy ratg OAth%r swEaBrajedded i aj med
in clai M 0nd Hdth Thé fan 6rtﬁé3r' bEhﬁS ‘Q)utSb@thtIt%QSpe?l s%\eo%db and in the preferred

embodiment is up to 700 litres per second, and the maximum speed of the air current

10 may be in the range from 3 to 4 m/s.

The invention is not limited to the detailed description given above. Variations will be

apparent to the person skilled in the art.

15  For example, the base and the nozzle of the fan may be of a different shape and/or
shape. The outlet of the mouth may be modified. For example, the outlet of the mouth
may be widened or narrowed to a variety of spacings to maximise air flow. The air flow
emitted from the mouth may pass over a surface, such as Coanda surface, but
alternatively the air flow may be emitted through the mouth and projected forward from

20  the fan without passing over an adjacent surface. The Coanda effect may be effected
over a number of different surfaces, or a number of internal or external designs may be
used in combination to achieve the flow and entrainment required. The diffuser surface
may be comprised of a variety of diffuser lengths and structures. The guide surface may
be a variety of lengths, and may be arranged at a number of different positions and

25  orientations as required for different fan requirements and different types of fan
performance. Additional features such as lighting or a clock or LCD display may be

provided within the central opening defined by the nozzle.



in the range from0.5 to 5 mm 1010. A fan assenbly as clainmed in any of
clains 7 to 9, wherein the nouth conprises a plurality of said outlets
spaced abwototd@ogpeni ng. 11. A fan assenbly as cl ai med ipoTa@Bbvos6275Wher ei n
the outlets are of substantially the sane size. 15 12. A fan assenbly as
claimed in any of clains 6 to 11, wherein the guide vanes engage the

I nternal surface of the outer casing section of the nozzle. 13. A fan
assenbly as clained in any of the preé%ding clainms, wherein the interior 20
passage extends about the opening by a distance in the range from50 to 250
cm 14. A fan assenbly as clainmed in any of the preceding clains, wherein
the nozzl rises an elongate, annular nozzle. 2515. A fan assenbly as

cl ai mred #ﬁﬁgﬁggof t he preceding clains, wherein the neans for creating an
air flow through the nozzle conprises an inpeller driven by a notor.

1. A Dbladeless fan assembly for creating an air current, the fan assembly

5  comprising means for creating an air flow and a nozzle comprising an interior passage
for receiving the air flow, a mouth for emitting the air flow, and a plurality of stationary
guide vanes located within the interior passage and each for directing a portion of the air
flow towards the mouth, the nozzle defining an opening through which air from outside
the fan assembly is drawn by the air flow emitted from the mouth.

10

2. A fan assembly as claimed in claim 1, wherein the guide vanes are shaped to

change the direction of the air flow by around 90°.

3. A fan assembly as claimed in claim 1 or claim 2, wherein the mouth is shaped so

15  as substantially to reverse the flow direction of each portion of the air flow.

4. A fan assembly as claimed in any of the preceding claims, wherein the interior
passage is shaped to divide a received air flow into two air streams, and wherein the
plurality of guide vanes comprises two sets of guide vanes each arranged to direct a

20 respective air stream towards the mouth.

5. A fan assembly as claimed in claim 4, wherein the interior passage is shaped to

convey cach air stream along a respective side of the opening.

25 6. A fan assembly as claimed in any of the preceding claims, wherein the nozzle
comprises an inner casing section and an outer casing section which together define the
interior passage and the mouth, and wherein the guide vanes are located on an internal

surface of the inner casing section of the nozzle.



16. A fan assenbly as clained in claim15, wherein the notor is a DC

brushl ess notor, and the inpeller is a mxed flowinpeller. 19 17. A fan
assenbl y we 20ioaiond i n any of the preceding clains, in toe/dBnmeira
portable tower fan. 18. A nozzle for a bladel ess fan assenbly for creating
an air current, the nozzle 5 conprising an interior passage for receiving
an air flow, a nouth for emtting the air flow, and a plurality of
stationary gui de vanes | ocated wi thinl®he interior passage and each for
directing a portion of the air flow towards the nouth, the nozzle defining
an openi Ag t hr'odeghassembly asi daifned m elaiwi @evhdranfthe nasige ndrhyrises adrautkt by t he
air fIOM/enitte fromthe n?utgu 10. ..19. A nozzle as c{ﬁ%ned fn | ai m 18,
wher ei n 1 GuTAECTa A SXEFRT SHAPET BT AR SES PRSPt M5 GF 8 4 r £1ow

by ar oundnt8@al su#fice 6f MODALL cainglRiid®ef the nbrAL.m 18 or claim 19, wherein the
mouth is shaped so as 15substantially to reverse the flow direction of each

portion of the air flow 21. A nozzle as clained in any of clains 18 to

20, whergin thepl L] 2PAREAIENI R AT ARRGLadiofida: fh ATSHYEF, gbr Tl ow
into two ‘air Streans, and wherein the plural’i ty of "gui de vanes conpri ses
two sets of guide vanes each arranged to direct a respective air 20 stream

towards the nouth. 22. A nozzle as clained in claim?21l, wherein the
i nterior ‘passayEniasypRipad clagmebvayimeaon cli Sstheiei Bie onYctdhas dspith i ve
side of thtf'ﬂlec}gﬁéyf?&n 0.5 to 5 mm.

10 10. A fan assembly as claimed in any of claims 7 to 9, wherein the mouth comprises

a plurality of said outlets spaced about the opening.

11. A fan assembly as claimed in claim 10, wherein the outlets are of substantially
the same size.

15
12. A fan assembly as claimed in any of claims 6 to 11, wherein the guide vanes

engage the internal surface of the outer casing section of the nozzle.

13. A fan assembly as claimed in any of the preceding claims, wherein the interior

20  passage extends about the opening by a distance in the range from 50 to 250 cm.

14. A fan assembly as claimed in any of the preceding claims, wherein the nozzle

comprises an elongate, annular nozzle.

25 15. A fan assembly as claimed in any of the preceding claims, wherein the means

for creating an air flow through the nozzle comprises an impeller driven by a motor.

16. A fan assembly as claimed in claim 15, wherein the motor is a DC brushless
motor, and the impeller is a mixed flow impeller.

30



2523. A nozzle as clainmed in any of clains 18 to 22, conprising an inner

casi ng section and an outer casing section which together define the
interior wesagwosad the nmout h, and wherein the gui de vaoesseos/dsorrat ed on
an internal surface of the inner casing section of the nozzle. 20 24.A
nozzle as clainmed in claim23, wherein the nmouth conprises an outl et

| ocat ed between an external surface of the inner casing section of the
nozzle and an internal surface of thelduter casi ng section of the nozzle.
525. A nozzle as clainmed in claim?24, wherein the outlet is in the formof a
sl ot. 26.1A noztlfen assewbbi aedlaimedcimpny 24 thy poiceding 2Bimghiar éic fottheofaut | et
has a w dt %n thefrange from0.5 to 5 nm 10 27. A nozzle as clainmed in any
of clai n®°BAEEPWE PAiharein the mouth conprises a plurality of said outlets
spaced about the opening. 28. A nozzle as clained in claim27, wherein the

outlets are of substantialky t he same size. 15 ,
18 A nozzle for a bladeless fan assembly for creating an air current, the nozzle

5  comprising an interior passage for receiving an air flow, a mouth for emitting the air
flow, and a plurality of stationary guide vanes located within the interior passage and
cach for directing a portion of the air flow towards the mouth, the nozzle defining an
opening through which air from outside the fan assembly is drawn by the air flow
emitted from the mouth.

10
19. A nozzle as claimed in claim 18, wherein the guide vanes are shaped to change

the direction of the air flow by around 90°.

20. A nozzle as claimed in claim 18 or claim 19, wherein the mouth is shaped so as

15  substantially to reverse the flow direction of each portion of the air flow.

21. A nozzle as claimed in any of claims 18 to 20, wherein the interior passage is
shaped to divide a received air flow into two air streams, and wherein the plurality of
guide vanes comprises two sets of guide vanes each arranged to direct a respective air

20  stream towards the mouth.

22. A nozzle as claimed in claim 21, wherein the interior passage is shaped to

convey cach air stream along a respective side of the opening.

25 23. A nozzle as claimed in any of claims 18 to 22, comprising an inner casing
section and an outer casing section which together define the interior passage and the
mouth, and wherein the guide vanes are located on an internal surface of the inner

casing section of the nozzle.



29. A nozzle as clainmed in any of clains 23 to 28, wherein the guide vanes
engage the internal surface of the outer casing section of the nozzle.

30. A noaxbeorsiosdsai med in any of clains 18 to 29, wher ecm/dBe10/030E6i Or
passage 20 extends about the opening by a distance in the range from50 to
250 cm 31. A nozzle as clained in any of clains 18 to 30, in the form of
an el ongate, annul ar nozzle. 2532. A ngzzle as clained in any of clains 18
to 31, conprising a surface |ocated aa?acent the nouth and over which the
nouth is arranged to direct the air flow 33.A nozzle as clainmed in claim
32, wher @4n t Heneaztd arcdaimsdan Chanda, wherfcacths nB30@H cgmproses lae oatctdbedterded i n

claim32.0r claim33, conprisi a diffuser |.oca downstream.of the
Coanda s EPiScE i g bGP hen 35 MRCP eSO tstigy e e norhe sif Nidmhll oy
conpri si RErfaccTZRd GutdScaGingisb®bni o oLk, Cl ai ms 18 to 34. 236. A fan
assenbly or a nozzle substantially as hereinbefore described with 5

reference to the acconpanyi ng draw ngs.

5 25, A nozzle as claimed in claim 24, wherein the outlet is in the form of a slot.

26. A nozzle as claimed in claim 24 or claim 25, wherein the outlet has a width in

the range from 0.5 to 5 mm.

10 27. A nozzle as claimed in any of claims 24 to 26, wherein the mouth comprises a

plurality of said outlets spaced about the opening.

28. A nozzle as claimed in claim 27, wherein the outlets are of substantially the
same size.

15
29. A nozzle as claimed in any of claims 23 to 28, wherein the guide vanes engage

the internal surface of the outer casing section of the nozzle.

30. A nozzle as claimed in any of claims 18 to 29, wherein the interior passage

20  extends about the opening by a distance in the range from 50 to 250 cm.

31. A nozzle as claimed in any of claims 18 to 30, in the form of an elongate,

annular nozzle.

25 32, A nozzle as claimed in any of claims 18 to 31, comprising a surface located

adjacent the mouth and over which the mouth is arranged to direct the air flow.

33, A nozzle as claimed in claim 32, wherein the surface is a Coanda surface.

30 34, A nozzle as claimed in claim 32 or claim 33, comprising a diffuser located

downstream of the Coanda surface.
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21
35. A fan assembly comprising a nozzle as claimed in any of claims 18 to 34.
36. A fan assembly or a nozzle substantially as hereinbefore described with

reference to the accompanying drawings.



