‘1 A Fan The present invention relates to a. fan assembly. In a. preferred embodiment, the present
invention relates to a domestic fan, such as a tower fan, for creating an air current in a 5 room, office

or other do%g&gﬂy&ggment. A conventional domestic fan typically incp&ﬁgéé%é%}ﬂg&p_l’ades or vanes
mounted for rotation about an axis, and drive apparatus for rotating the set o a(]ies‘to generate an air

flow. The movement and circulation of the air flow creates a ‘wind chill' or breeze 10and, 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 shapesl. 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., @e@@ans are often around 30 cm in diameter, and arc
usually free standing and portable. Floor-standing tower fans generally comprise an elongate,

vertically extending casing.arountl, [ high and.nausing,one, or fore sets o fetary blades for
generating an alr ow, usuaﬁil in the range from to 53 1/s. An Oscifla ing ‘medhanism may be

employed ton@orotateciatsogtletfromtindaowerhfan sdothet flve @ir floviing Swept ovemtiwide area. of a

ro0M. 5 1oom, office or other domestic environment.

A conventional domestic fan typically includes a set of blades or vanes mounted for
rotation 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 clongate, 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 arca 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 fo 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



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 serjes of pulses of air and which can be
uncomfortable for a user. 2 outwardly, or for a user {o be able to touch any moving pans, such as the

blades. Many fans tend to.have safety features such as a cage or shroud aro nqélth blades to prevent
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injury from thé movm{f 85r€§ iiie an, bu
invention seelkssdeprotrideansafyyofeatifan mshemblyagbichshhvidtesodishdvabtagesopibeprior art,

The present invention provides.a nozzle foy a bladeless . fan assembly for creating an air current, the
nozzle compriging ﬁr? |n%g?icﬁogé%%gagsfgﬁﬁe%ﬁ\r}ir?)gu g%u%ﬁrcﬁgﬁ%fs%ggnso%atﬂ égrd?fécé“?iﬁ?ﬁiﬁ% e air flow,
and a plurality or stationary guide vanes located within the interior passage and each for directing a

portion theﬁi(ggﬂ \qgsn l‘l{? h e_defining.a enin tfkrh ugh which air from
outside(t]éne fan a sggméﬁfﬁg rgév%rg%t etéliﬁ %II(}%&E%ma%teggq g}g%e%%%}]oaﬁ%%i) rqaff: 1ecrlj?zg Vilr?tter%at the
interior passaladystagedidhdividerareceived air flow into two air streams and wherein the plurality of

guide vanes 15comprises two sets of guide vanes each arranged to direct a respective air stream

towards the mouth. The invention a.lso provides a fan assembly comprising a nozzle as
aforementionbleg 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
10 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, characterized in that the interior passage is shaped to
divide a received air flow into two air streams and wherein the plurality of guide vanes
15 comprises two sets of guide vanes each arranged to direct a respective air stream

towards the mouth.
The invention also provides a fan assembly comprising a nozzle as aforementioned.

20 The invention further provides a bladeless fan assembly for creating an air current, the
fan assembly comprising means for creating an air flow and a nozzle as aforementioned

for receiving the air flow.

With this fan assembly an air current can be generated and a cooling effect created
25  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
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
30 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



20The invention further provides a bladeless fan assembly for creating an air current, the fan assembly
comprising means for creating an air flow and a nozzle as aforementioned for receiving the air flow.
With this fan assembly an air current can be generated and a cooling effect created 25 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 %istribution of the air flow through the mouth. By
preventing a substantial part of the air flow from beinig emitted from a relatively small portion of the

mouth, a relativel uni#)rm air.current can be generated . and guided ontrollaﬂ?z towards a user or into
a 30room, aﬁ&* Witk it %ggal%ﬁﬁ]%la\l/%%glit %Of%ﬁggalﬂy f (C)%\l/}/(?rﬁ{zogi?’%ﬁ%"élﬁf tre ésdck%? ‘E%)]fg‘ﬁeassembly
has the benefittafbeing c akefl oveaiitihgohetairtiidence and with a more linear air flow profile than that
provided by other prior art devices. This can improve the comfort of a user receiving the air flow. In the

following description of fan assemblies, and, in particular a fan of the preferred 5 embodiment, the
term 'bladeleks'tis dskanmgasscibptiafart desansbiytiicsicth, air flavids!amitfed of theojectedetbrward
from the Jim angemRbn oKt e s 2LMOVINg biadss: Ry, (his delintian a.biadeless fan assembly
can be considered to have an output area or emission zone absen movﬂg bIAdes' fom Which the air
flow is directethitiodaptprigsmddiointerd foomtiFHerowgam Erewifioke thtadsdosSiimniagddadoty may be

supnlied withs, AR RIRAN AL Ak Aencraed by one of BeviR BLATIETENE SpUIERS, Sugh gs pumps,

generators, motors or other fluid transfer devices, @nd which may include a rotating device such as a

motor rotor aﬁﬁi@ﬁ@ﬁ&@@ﬁhﬁ@eﬂ@f@g @é&@ﬁaﬁﬁ@tﬁ@éﬂ hevairmhengendractd! peivrary ainstow can
puss from Ihe A eRAGE of ALhansRIRNBENMRIdR D elanasaBy R NeUAR R WEAQ Passage

to the nozzle, and then back out to the 15room space through the mouth of the n . Hence, the
descripli®n oPArraRY a8 iablyessdraerblBsORe Rl tieigad @b eifferrto eheceesertien Bimre, power

source and CQMAANERISRHIGH 33 NAUR TR AR FEGAEEOTand which may include a rotating

device such as a motor rotor and/or a bladed impeller for generating the air flow. The
generated primary air flow can pass from the room space or other environment outside
the fan assembly through the interior passage to the nozzle, and then back out to the

15 room space through the mouth of the nozzle.

Hence, the description of a fan assembly as bladeless is not intended to extend to the
description of the power source and components such as motors that are required for
secondary fan functions. Examples of secondary fan functions can include lighting,

20 adjustment and oscillation of the fan assembly.

The direction in which air is emitted from the mouth is preferably substantially at a right
angle to the direction in which the air flow passes through at least part of the interior
passage. In the preferred embodiment, the air flow passes through at least part of the
25  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
vanes 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
30  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




secondary fan functions. Examples of secondary fan functions can include lighting, 20adjustment and
oscillation of the fan assembly. The direction in which air is emitted from the mouth is preferably
substantially at a right angle to the direction in which the air flow passes through at least part of the
interior passage. In the preferred embodiment, the air flow passes through at least part of the 25
interior passage in a substantially vertical direction, ﬁnd 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 t@l((e)zaz'ﬁr fg%‘é’ t%}(oar%ut?ld 90. The g&ide vanes are glrefer?bly gurv%d o that there is no
significant loss’in frie Ve oc?t‘%/ 0 ﬁw%pﬁglr]ﬁ%ns of the'8ir flow setﬁreeyeelir% difedtedReS the™MBtith. The
interior passagehip8Dprefesablyalacate dtovvarss tteffoond védtiemolzzieh wheieas ftiie: mio dibws
preferably Io%gt?d towaf%sﬁlﬂa%rﬁz%é of the nozzle and rranfgt%d to di%?ctrﬁir tow%rds th?fr%rft of the 4

nozzle and throudh the opening Slrﬁ)sré)c?ﬁsear%?f? in the perte erred embodiment the MOt ia s%aped SO

as substantiaihpsorteiysé/tbeflodv tirectisrsedtazachaporiorfatthe ainflovs aswqpdssbs foattethe interior
passagesto ap ouflet of the mouth. The mouth is preferably substantially U-shaped in cross-section,
and preferably narrows towards the outlet 5thereof. 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 exampleqﬂ%eshape 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 from 50 to
10 250 cm. In a preferred embodiment the nozzle is an elongate, annular nozzle which
preferably has a height in the range from 500 to 1000 mm, and a width in the range
from 100 to 300 mm. The nozzle is shaped to receive the air flow at one end thereof
and to divide the air flow into two air streams, preferably with each air stream flowing
along a respective elongate side of the opening. The plurality of guide vanes comprises
15 two sets of guide vanes, with each set of guide vanes being arranged to direct a
respective air stream towards the mouth. Within each set, the guide vanes are spaced
apart to define a plurality of passageways therebetween and through which a respective
portion of the air stream is directed towards the mouth. In the preferred embodiment,
the guide vanes within each set are preferably substantially vertically aligned.
20
The nozzle preferably comprises an inner casing section and an outer casing section
which define the interior passage, the mouth and the opening. Each casing section may
comprise a plurality of components, but in the preferred embodiment each of these
sections is formed from a single annular component. The guide vanes are preferably
25  located on, more preferably integral with, an internal surface of the inner casing section
of the nozzle. The outer casing section is preferably shaped so as to partially overlap
the inner casing section to define at least one outlet of the mouth between overlapping
portions of the external surface of the inner casing section and the internal surface of the
outer casing section of the nozzle. Each outlet is preferably in the form of a slot,
30  preferably having a width in the range from 0.5 to 5 mm. In the preferred embodiment,

the mouth comprises a plurality of such outlets spaced about the opening. For example,




interior passage may extend about the opening by a distance in the range from 50 to 10 250 cm. In a
preferred embodiment the nozzle is an elongate, annular nozzle which preferably has a height in the
range from 500 to 1000 mm, and a width in the range from 100 to 300 mm. The nozzle is shaped to
receive the air flow at one end thereof and to divide the air flow into two air streams, preferably with
each air stream flowing along a respective elongate side of the opening, The plurality of guide vanes
comprises 15 two sets of guide vanes, with each set of guide vanes being arranged to direct a
respective air stream towards the mouth. Within each set, the %uide vanes are spaced 1aiétz)art to define

a plurality of PRsSaGEKA S HE SBRTRER R IBERIFWRIEIT 2 PE PRV E s P tHal it Shream is
directed towapdsdhepmoutinldn therpfetediambodinent otha:guidei vayneswithie gach setiare
preferably substantially yertically aligned. 20 The nozzle preferably comprises an inner casing section
B 2 o o RBEHE CHEAOH PRGSO A D8 ThE IO BRR A e BHE ARG Each
casing secticschaytenyppssaaplyraliyial abmpanesisctbut doinaersits etiembodipeaiiieach of these
sectionsg’s forﬁqﬁg fron? a single annular component. The guide vanes are preferably 25 located on,
more prefera% y mfleogzrza?'with, an internal surface of the inner casing section of the nozzle, The outer

casing section is preferably shaped so as to partially overlap the inner casing section to define at least

one outet of the Mot hetween, avriapping poriens ofihe exisral srface of the inner casing
section and the'iRternal SUrface of the outer casing section of e nozZle Eaeh%ottietis preterably in

the form of arslot]38prsferalbipe raaindgle widtheppthe parigafrofrtie. Sriceb cmving ndtteopraddried

embodiment, the maouth comprises a plurality.af.such gutlets spaced about the opening, For example,
5 one o mor KA s s B T R G S S o

outlets.1Brefaépabty athécwed|etisoatetd sipestaptiallir¢thensmeisizel thehwipeefendt ermtdediment in which

the nozzle is in the form of an annular, glongate nozzle, each outlet is preferably located along a
respective elro%étgf%f}éis eoé)ft%hgl}ﬁ?l%r ﬁ)%ﬁr?’pﬁg% %‘gﬁpﬁfeogglzrzﬁgo. éﬁeg%?gé?%ar?eeg %rrl%e%éga%qf} %engage the
internal surfaspeafighecbuten edsingnseiidn wintise rszetensgragddiivgel apastithenaydrtalopatel portions of

the inner Casl&@%%ﬁt%?a%l&g[ t@ﬁde vanes, preferably also integral with the inner casing section of
the nozzle, to maintain a regular spacing between the overlapping portions of the inner

15  casing section and the outer casing section of the nozzle.

The nozzle may comprise a surface, preferably a Coanda surface, located adjacent the
mouth and over which the mouth is arranged to direct the air flow emitted therefrom. In
the preferred embodiment, the external surface of the inner casing section of the nozzle

20  is shaped to define the Coanda surface. A Coanda surface is a known type of surface
over which fluid flow exiting an output orifice close to the surface exhibits the Coanda
effect. The fluid tends to flow over the surface closely, almost 'clinging to' or 'hugging'
the surface. The Coanda effect is already a proven, well documented method of
entrainment in which a primary air flow is directed over a Coanda surface. A

25  description of the features of a Coanda surface, and the effect of fluid flow over a
Coanda surface, can be found in articles such as Reba, Scientific American, Volume
214, June 1966 pages 84 to 92. Through use of a Coanda surface, an increased amount
of air from outside the fan assembly is drawn through the opening by the air emitted
from the mouth.

30



outer casing section of the nozzle. This can enable a substantially uniform outlet width 10 to be
achieved about the opening, The uniformity of the outlet width results in a relatively smooth,
substantially even output of air from the nozzle. Depending on the spacing between adjacent guide
vanes, one or more additional spacers may be located between adjacent guide vanes, preferably also
integral with the inner casing section of the nozzle, tg maintain a regular spacing between the
overlapping portions of the inner 15casing section aﬁd the outer casing section of the nozzle. The
nozzle may comgrise a surface, preferably a Coanda surface, located adjacent the mouth and over

which the mdtHiE RFEAFGEY FPUREERTAE Hr ABW SRt S iFT S U e pPeF& feQle B datiment, the

external surfasepivihe ngicrsiogisgciaargiibe nozaie RAvVisshapedtadafinethsiaeanda surface.
A Coanda supface i%éa knowrgg e of surface .Qvgrgzvhic fluid flow ezxibi%g an 1c)éutp t ori 'ceh lose to the
surface exhibi¥he CENHEE S, T il MHERYs TR oD RS I 8 74 s@fﬂ% 86 elinging to’
or 'hugging' thesstirface albeathandteffeChispalreagyai Proveniraiel documenidthmathodah
entrainmgnt in.which a primary air flow is directed over a Co syrface. A 25 description of the
foatures of a oIS SR AAE s SHek BRI v SOy ool LS LN o Yol n
articles such asrilebd aBdientigiangmeiibarnalnie2 il Dbaect@ta] padesdBdsto 82 ontaougin use of a
Coanda surfage, an jpereasediamount ph o ram outside, tie fan sssembly js drawn throygh the
opening by the air emitted from the outh: 6 17 the pre erred embodiment arcair flow s created
through the nozztervhithe famassiembtire Imthehfalfothing descrptioh thissainflonewill foerefdreed to as
primary air flow.. The prim ir flow is emitted from the mouth of the nozzle and preferably passes
over o CoandeL B s B e B R R
acts as Hh aibartiglifierie.sugplypbotir yhapfiovadiraitfbwvanthth€ emdaisedaair tortthenadewithhe
entrained air il be efered (e ers ans segondany aif dousThe,sesandary alr o s diaup from the
room space, region or extemal envifonment urroun&mg% & mouth of the nozzle an : By
displacemenfiéronthetiogenagiahrdinedund e farnzis sérhbligtahdipdssespsetiorvmalitlytherdugh the
opening def"é%&’e%x%g%hc eg%z%eﬁﬂf@&r%?‘s%ﬁ}’a%lé fﬂS%’V?S'bﬁ‘?ﬁ ?%Pe‘i%{&g? %%a&ﬂ%ﬁnﬁ@ﬁ%ﬁéﬁ bined
with the entrained secondary air flow equates to a total air flow emitted0r projected forward from the
opening defired dytheertbzzieurine fidhalrairAlovs isishfficietie forithe Yamr dbsermsolynidibrsbby ah air

curent gyitahie or coing Eileiabh i SUURRTER; O AL sIRNEINGANE BN SEiG pozzle s

such that the primary air flow is a ed by at 15least five times, more prefer y at
times, while angintsdtiaoverall output is maintained.

In the preferred fan assembly the means for creating an air flow through the nozzle
comprises an impeller driven by a motor. This can provide a fan assembly with
20  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
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
25  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.

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
30 an air current for circulating air, for example in a room, office or other domestic

environment.



In the preferred fan assembly the means for creating an air flow through the nozzle comprises an
impeller driven by a motor. This can provide a fan assembly with 20 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 carbon debris from die 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. The fan assembly may be desk, table or floor

standing, or Wali @rgeiing dnouaialde:. herwwrmpplenedan dssesebly may bewnpatahler fieor
standing towey fan for creating 3Qan air current for circulating air, for example jn a room, office or other
domestic o HBHIEAin A5 STeH SRS GGt B8 DS G SN Sae A ATSE Ot
downstream sfsiheicendaesiiace:chheighfiugendiecisathatablf ewotimittett towtdsiahisass location

while maé'ntaig,lri%}g smgoth,,eﬁ/en output, generating a suitable cooling effect without the user 5feeling
a 'choppy' flo YOATF Enib et b the present invention will now be described, by way of example
only, with reference to the accompanying drawings, in which:

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

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



Figure 1 is a front view of a. domestic fan; Figure 2 is a perspective view of the fan of Figure 1; 5
Figure 3 is a cross-sectional view of the base of the fan of Figure 1: Figure 4 is an exploded view of

the nozzle %@gﬁgﬂ&l@gure 1; Figure 5 is an enlarged view of area A Mg&g 6%%Eggre 4;10
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; Figure 8 is a sectional view of the nozzle taken along line D-D in Figure 6; Figure
9 is an enlarged view of a section of the nozzle illystrated in Figure 8; Figure 10 is a sectional view of
the nozzle taken along line C-C in Figure 6; 20 Figure 11 is an enlarged view of a section of the nozzle
illustrated inFFi ure.10; Figure 12 is secti,or}al view of the nozzle taken along line B-B in Figure 6;
Figure 13 is nfé?é‘efﬁo{%ev\}\%fogdsgg ISASrthe nozzle llustrated in Figure 12; and

Figure 2 is a perspective view of the fan of Figure 1,
5  Figure 3 is a cross-sectional view of the base of the fan of Figure I;

Figure 4 is an exploded view of the nozzle of the fan of Figure 1;
Figure 5 is an enlarged view of area A indicated in Figure 4;

10
Figure 6 18 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,

15 Figure 8 is a sectional view of the nozzle taken along line D-D in Figure 6,
Figure 9 is an enlarged view of a section of the nozzle illustrated in Figure 8;
Figure 10 is a sectional view of the nozzle taken along line C-C in Figure 6;

20
Figure 11 is an enlarged view of a section of the nozzle illustrated in Figure 10;
Figure 12 1s 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 agsembly 1s 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



. e 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 30embodiment, the bladeless fan assembly is in
the form of g, domestigsportable tower fan 10 comprising a base 12 andan.ig QWilglin the form of a
nozzle 14 mounted on and 9 supported by the base 12, The base 12 comprises a substantially
cylindrical outer casing 16 mounted optionally on a. disc-shaped base plate 18. The outer casing 16
comprises a. plurality of air inlets 20 in the form of apertures formed in the outer casing 16 and through
which a primary air flow is drawn into thc base .12 from the external environment. The base 12 further
comprises a plurality of user-opergble buttons 21 and a.user-operable dial 22 for controlling the
operation of %80%%'1%{ netr%%%r%%bjllr%%r%aﬁ?e%éacs%mfﬁl easaasﬁgﬁtg Plar% he %r%lnatce%rgﬁeioo to 300 ram,
and the outerstasihg W6 Unas!aodiamaterdan theisasigedrohstOfide 260 rithe. d@Fheariozzlé 14 has an

elongate, anglar shags, A1 Aefines,f. conieal FLonga's APEAng 24, Theazaln LAdang height in the

range from 500 to 1000 mm, and a width in the range from 150 to 400 mm. In this example., the height
of the nozzléGgedchRE IO M and e VwdtHOr (heliozzIBts theokme 10dommihTiksteiazzle 14

comprises a.madthef lopated toverdethe searelth g famd Q fasamniting @is from te.fan 10 and
through the opening 15 24. The mouth 26 extends at least Eartially about the opening 24. The inner

periphery oftHEhBRSRP AR P iRe OB R HREdAC R D 8 iatel HbjdBdhtiREMGE"26 and over
which the mauth261direets tbigaimemittadfrashthedan 300, antlitfus ercsafacassiloeated downstream
of the Coanda surfaceﬂ%S and a Sg({l{i?(?ostug%e 32 located downstream of the diffuser surface 30. The
diffuser surf lélgl%’tﬁl%nar?arﬁﬁ%% it aper 8way%m the central 20 axis X of the opening 24 in such a
way so as to assist the flow of air emitted from the fan 10. The angle subtended between the diffuser

y 505 o 2 | n the fan e
cmbodihent I At 10T Bue Snad B9 R e s LA oS R A e a0 1o

further assistthaastfieiehhaetivistghofia Bosting ieHol rem Peman 2od mvekishiliudeetarembodiment

the guid.e syifaces3% siafrangedrsphstantally paralightothacental axisotnal the.pRening 24 to
present a. substantially flat and substantlallé smooth face to the air flow emitted from the mouth 26. A

visually app&iiiviithgbibansgrisde Bauw 48 aa d Sithatrein frerrpresy dige Eirtadacssdterminating at

a tip surfacedfalying substantialipepppdiculaiteitieemyahaxis R Ofithe APeriBgRthgThe angle

subtended 30pet the t d surface 34 and th tral axi f ing.24 i ferabl
around 5. Tho UL UEHIT Ol HOBIE 2 1 s e ESReg Al e ers

of the nozzle 14 comprises a Coanda surface 28 located adjacent the mouth 26 and over
which the mouth 26 directs the air emitted from the fan 10, a diffuser surface 30 located
downstream of the Coanda surface 28 and a guide surface 32 located downstream of the
diffuser surface 30. The diffuser surface 30 is arranged to taper away from the central
20  axis X of the opening 24 in such a way s0 as to assist the flow of air emitted from the
fan 10. The angle subtended between the diffuser surface 30 and the central axis X of
the opening 24 is in the range from 5 to 15°, and in this embodiment is around 7°. The
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 wvisually 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



-central axis X of the opening 24 is in the range from 100 to 150 mm, and in this example is around 110
mm Figure 3 illustrates a sectional view through the base 12 of the fan 10. The outer casing 16 of the
base 12 conypsisgs,alqueer casing section 40 and a main casing section g2 raguiiesk pathe lower
casing section 40. The lower 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 manipulation oflbhe 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 ir??rna%lrwédaéfér?g?sgft'li & Senso 22 ?s5 Ilcl)lcé ed dﬁlgﬁlr%é) a \(;:‘lwonéd(t)?/v{}?}S %u%rhgv%%; Vthe control
signals entexxtheplowesreasing Geetion 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
easing section 40 also houses a mechanism, indicated generally at 48, for oscillating the main casing

section 42 rEl&#ee’ 1B MeEAEHe FLASIHY YaBtibrrue) Tisdrande of BadmadtiliBtfopuesictessizhe main

casing section g2iielative to o jpMar CasiRg sRalioRA0Js preferablnhetwerp 8Q-and 420, and in this
embodiment is around 90. In this embodiment, the oscillating mechanism 48 Is 20 arranged to perform
around 3 to BYEEHafBn RS REh B UTES RTAIns PBe? b Btestelits Hrdigyfartaperture
formed in thexteweecasiigsdctiond0sfon supplying elediticatipoveriadhe fand @.nThe main casing
section 42 comprises a cylindrical grille 60 in which an array of apertures 62 is formed to provide the
i nlets 20 ST A TR 26 O s AE s oHE e S LAETsh S udid s mpeller 64

for drawing thf&lipﬂikﬁ@g afrtﬂcmsch mmgdblﬂwéiééﬁ_értﬁfbs ﬁzvqn@hmtg theibade 4Ry Preferallyy, the impeller
o4 1s n dne (o ol mixed iRtdmpeden T % PSliah R4 LONERRLIBA [IRY-RDRA 00 extending

outwardly from a motor 68. In this embodiment, the motor 68 is a DC brushless motor 30having a
speed whicliié (@rremechygrbosd sersner s reshervsattellgsdrt maripis atiomobSiealdiare2 and/or a

signal receiyed:fram the-remeigaontral She maximumsress.af. Itahsmeotarfdsmieferably in the
range from 5,000 to 10,000 rpm. The motor 68 is housed within a motor bucket comprising an upper

portion 70 cHIFrfOQtEY tesalsFBIEp Mg L catRe BE R EN I R sthe s dP i dRetésinprises a.

diffuser 74 in2he farme ehdustatiaaanstissRaving s pikalrblages ol hedmpatar bueketislogated within, and
5 mounted an, a generally, frustro-conigal impeller housing 76 connected to the main casing section
42 Thempulcs 45 At e imBoer OGSy Fo it S oLty o8 MR UG BB ST close
proximity tojislitadekgaeotafigntatt,. thednterisytfaceadf thenmpelienéusiagyZ6o Asubstantially annular

inlet member, 78,5, conpegiedn.hi botom af e ipRsliernoysing 76 oL ayiding e pemary air flow

into the impeller housing 76. The impeller housing /6 is ofiented so that the primary air flow is
exhausted frél#ittretiniive iy Howsing seetienatSubsraftialy astican diré cadnl 28 pesfiléd igper casing

section 80 ig,6epARKEd 10 K QPIUPRENERAAMNGMAIN GASNG;REGHON AR DR asg 12, for
example by means of snap-fit connections. An O- _ .
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 1s 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



+15 ring sealing member may be used to form an air-tight seal between the main casing section 42 and
the upper casing section 80 of the base 12. The upper casing section 80 comprises a chamber 86 for
receiving thg,grimanalflow from the main casing section 42, and an aggriure 83 thpygh which the
primary air flow passes from the base 12 into the nozzle 14. 20 Preferably, the base 12 further
comprises silencing foam for reducing noise emissions from the base 12. in this embodiment, the main
casing section 42 of the base 12 comprises a firslt,lgenerally cylindrical foam member 89a located
beneath the grille 60, and a second, substantially annular foam member 89b located between the

impeller hoyging 76 andthe inlet memper 78, The nozaie 14 ob i fan, 10l naw bedescrived with
reference to Figures 4 to 13°fhe Rozzle 1fc%mprlses’ a casing’comanSing an eciongate, annular outer
casing section9d cotinectedotorand'extemdingalgout appefomgtite, Ahrnotarcieetcasingsection 92. The

30inner easinggaciion-fe defines g conti ARSRRG $AQte Anzale 14i@nd has gnyexternal

peripheral surface 93 which'is shaped to define the Coanda surface 28, diffuser surface 30, guide

surface 32 #fantaperdefignfacsshaThe Yuter adng Sheimiodursttid varie cediy dkction 92

togethey defipr.anapnulansipialiorRassagsAt effhenegziend4rd bennaderpassages:94 is located
towards the front of the fan 10. The interior passage 94 extends about the opening, 24, and thus

comprises ti#'SHISSEARTAHy Vertioang kkidnaiiy e CRBRLCE AERS I doetit & RS et eibhgate side of
the central opesikRg 22,iamupper etoved seetjdnjodongribiecoppet, endsmwkthameastcetlynextending
sections, and a ll%vk\( Ir curve 6sec ion@%'ni[&glfhe lower er}ds 10 qg verticz%llll};ecetége?odli@lg sections. The

th
interior passlrélé)g s'hotinded by the internal 6131&1[1) era eéuﬁ%@e%?%f@né%u er casing section 90 and

the internal bﬁttph@t’fét@ui@m@@&xotﬁmg M éorcasitig s dotipn @y Tde @Qﬁeﬁwghwgim@ctlm 90
compriges gpase.100 wingh js canpegted 10, and oysr,the uppek %ﬂé'%g_u%% 97389, the base 12, for

example by a snap-fit connection. The base 100 of the outer casing section 90 comprises an 15
aperture 102xHigiddraliyHedvel sheorpaeiress BofeippeyEtsthdissénsn 80 of the base 12 and
through which the primary air flow enters the lower curved portion of the interior passage 94 of the

nozzle 14 from the base 12 of the fan 10. With particular reference to Figures 8 and 9, the mouth 26 of
the nozzle 14 E9bledagprer casing section 80 is connected to the open upper end of the main

casing section 42 of the base 12, for example by means of snap-fit connections. An O-
15  ring scaling member may be used to form an air-tight seal between the main casing
section 42 and the upper casing section 80 of the base 12. The upper casing section 80
comprises a chamber 86 for receiving the primary air flow from the main casing section
42, and an aperture 88 through which the primary air flow passes from the base 12 into
the nozzle 14.
20
Preferably, the base 12 further comprises silencing foam for reducing noise 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 mmpeller

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




- 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 inRaK sasiEEgction 92, respectively. In this embodiment, the w36 6e8pRESes two
sections each extending along a respective elongate side of the central opening 24 of the nozzle 14,
and in fluid communication with a respective vertically extending section of the interior passage 94 of
the nozzle 14. The air flow through each section pf 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 payih, 26 is,substantially :aNans i eLers SEAHIRAN, AL ag @ (esult the

direction of the air flow is substantially reversed as the air flow passes 30through the mouth 26. In this
embodimeritifiiec e AR pinigiprsridnad Bacrrdewiatredthternal peripheral surface 96 of the outer casing
section 90 and the external peripheral 13 surface 93 of the inner casing section 92 are shaped so that
each section of the mouth 26 comprises a tapering portion 108 narrowing tg an outlet 110. Each outlet
110 is in the 16rH'6F ﬁaé%%ﬁﬁ&ﬁ)\@i‘iégﬂy“@ﬁféﬁaﬁ% GRtOpréteracRAGHRY ATertEly constant
width irs theifigsie famd. 5405 fiymolaithis ermhedimeent paghguiletid 1dhas awitdihataround 1.1

mm. The mo th 2 tggaath considered to coggarlse tg\éo %utle 110 eact&lo%%tfg?on a respective

u
. [y NASS { 4
side of the CORtra openlﬁg 4 ecidpn?ﬁlé)rtc? ‘flslgga fe'4, HeMoL %4 urﬂeenrl%%mpnses Wo curved seal

members 1i@nfdskeaech fobfonmity avseakbetweenithe sutemtOsasingjsestion @pactd the inner

casing secti 40 re'ru 1al f'c.i 1he cupve ions of the interi
Passage 04 a e B et e Doty i Tk T SSEL forrie 1a

comprises & plbraiinjiefstattndmegwitiotanad 1201ecaEddvigtitioth® inkgichphssigad4 and each 15

for diregting,a porfion-afitha i fgustensids the menth I%QSJ%@_@q&%&m%}%&%ﬁe}ugﬁtrawd in
Figures 4, 5, 7, 10 and 11. The guide vanes 120 are prefera 2/ integral with the internal peripheral

surface 98 BFIRETHIEIEANING SedhibNgs srtre iozHe 24 hdiGuRiEVEmsS AEraM & fived so that
there is no signifigantdessciRitiiesveleity of the aiitfowasdtisditeoteddmteithe mawthi86. In this
embodiment the nozzle 14 gom rises : .
which 1s connected to, and over, the upper casing section 80 of the base 12, for example
by a snap-fit connection. The base 100 of the outer casing section 90 comprises an
15 aperture 102 which is aligned with the aperture 88 of the upper casing section 80 of the
base 12 and through which the primary air flow enters the lower curved portion of the

interior passage 94 of the nozzle 14 from 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 cach extending along a respective
elongate 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
80 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




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. Withip gagkset, the guide vanes 120 are substantially verticajly-afignged,aashevenly spaced
apart to define a plurality of passageways 122 between the guide vanes 120 and through which air is

directed into 25the mouth 26. The even spacing of the guide vanes 120 provides a substantially even
distribution of the air stream along the length of tp? section of the mouth 26. With reference to Figure
11, the guide vanes 120 are preferably shaped so that a portion 124 of each guide vane 120 engages

the internal periphgral surface 96 of the outer,30ea in sectgi]op 90 of the nozzle 24 so.as to urge apart
the overlapi b L L B e e T O L G RS, coction 0
and the externmirided pésisheeabsitidadd O 3apfothainnermcaging 19éctibrerd2ul¢iid Bai astist in maintaining

the width Off&%‘f*aP&JEK%%M%@HR%W%@M&%§I@@E}%¥&bﬂ'§9'ﬂgv'iﬁg lengihof,eacsgetion of the

mouth 26. With reference to Figures 7,12 and 13, in thi.s embodiment additional spacers 126 are
provided aldfidiiHa entreef @t Séetidhof tRHHSIPP B AISEFOr WY 8 bartethadByetlapping
portiong 104;,106 ofi the.internal peripheral surface 96 of the outer casing section 90 and the external
peripheral surface 93 of the inner casing section 92, to maintain the width of the outlet 110 a.t the
desired level. Each spacer 126 is located substantially midway between two adjacent guid.e vanes
120. To facililatenmanofactureithetspassisci2biareprefsrably ittgsal Witadhecextetnal peripheral

surface 1098 of t}ge inner ing. section 92 of the nozzle 14. Additional spacers, 126 may be provided
between adﬁg%)eeﬁ 1\(\];(‘)ws(l?ies \(g%gees %58% %%egléléir%d. Ifr?euusrgf%ﬁ%rﬁ %ugeugé%}l %gg%gseslegrs%%{%ﬁpropriate one
of the buttonsn@tiess the based Rdfrtiventars 102hkl ¢ oattofleriddractivaies bhievesotde 88tto rotate the

impellep 64, WG Lo Gau G5 AR MR AR be-drawn: i dhehass b2 0t & {an,d 0 through the

air inlets 20. The primary air flow may be up to 30 litres per second, more%?]re erably up to 50 litres per
second. Théf Hie fBodass6enpo thgHntisEshipewsc S ity P8zalid fthe 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 , ,
In order to direct the primary aif flow into the mouth 26, the nozzle 14 comprises a

plurality of stationary guide vanes 120 located within the interior passage 94 and each
15 for directing a portion of the air flow towards the mouth 26. The guide vanes 120 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 1s 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




- 2094 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 ¢eRyalARERING 24 of the nozzle 14. Each air stream 150 entprs e [RspEGtive one of the
two vertically extending sections of the interior passage 94 of the nozzle 14, and i.s 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 segtpn.s 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 3094. Each,of guide vanes 120 ditects.a.respective.portion 152 qf the air stream
150 towar b 1D SOt e Sh e S S e 2 T A s ot tne
air stream 15@thlohepthe ielagil Gitthewdsetivallofastand el slomhehglddetvahest 9@ ave shaped so

that each parign 3¢PbEeyaiSERAMCL D EDIELS iNemplty 26 inie sHhsiantialherzental direction.

Within each section of the mouth 26, the flow direction of the portion of the air stream is substantially
reversed, adhifdicalédl ac15RvH Figtraa Serikaeorforrel tretior strehmieEBn<triéted 185 the section of

the mouyth 26 dapersaiowarescing aulgiotd thereofochannelatarowad the snasred 26 @nd emitted
through the outlet 110, again in a substantially horizonta%(%i?rﬁction. The primary air flow emitted from

the mouth Z83LUifE ST BVEFHAR CoXHuES GrsER oBTB T tha hess1e19) s ding §°88%ondary air flow
to be generatedbhy theoenirainimentvatidicl dm dhecexternatteridsbanient]. spedifipadyt froen the region

around the outlets 110 of the mouth 26 and from around the rear of the ngzzle 14, Thjs secondary air
flow passeslsprfcéC Eﬁr%ir%lél?i ﬁ%/n{ drcﬁjaﬁ W%y?éer?wg%ﬁvéfﬁiﬁ%]% ngfg[‘ﬁlé[cng%lz Se?l% Weﬁ%%cl%ﬁé%tr%bines with the
primary air flomntBgroel theespatstal 12 fiovwt&6atdy aitegnrtevith phojectadaarevaie b fromche nozzle 14.

The even diéﬁ”@#ﬂ%”ix‘?&éﬁ‘@a@i’&g@é&ﬂ{ Howaipngdhgmauth 2801 e g\%%l@ 14:E8Rsyres that the air

flow passes evenly over the diffuser surface 30. The diffuser surface 30 causes the mean speed of the
air flow to b&rrEHFEP BYE TR EGIRELTH EWfefBREEHrBUE R Rd@8HIsh 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 distiptsd gERRSHRGVERICES IO RRBHAS ST OGiILA. etiers vorfedEchHTekd¥o an increase
in turbulencerarfdnassatiatearise 40 thehaieflaie, wbich cambetandesirakell pasiculathyin a domestic

product such as a fan, in the ahsence f't&rue uide vanes 120 mpst of.the primary ajr flow would tend
to Iea\?leﬁihe Tan efoatﬁlfbr{lj% e uopvf)(e%(r) pgr rgﬁﬁéﬁ}ﬁc}ﬁ&%f%?ﬁd) {)oa](%a%irﬁi}%l&h% 3 aE‘ﬁcr)wardly at an
acute angle tothéCeftrabexisrpfth8openinge2s. Bsa resalithewiould berairableventdistribution of

air within thg g curient.genaraigd By he fan 40 FRENEToIE Meshalhe Ainlaw fomthe fan 10
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, 1s divided into
two air streams, one of which is indicated at 150 m 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




- 30would not be properly diffused by the diffuser surface 30, leading to the generation of an air current
with much greater turbulence. WO 2010/100456PCI/C1120101050275 The air flow projected forwards

beyond the diffysar syiface 30 can tend to continue to diverge. The presgpgg.gfthaauide surface 32
extending substantially parallel to the central axis X of the opening 30 tends to focus the air flow

towards the user or into a room. Depending on the speed of the motor 64, the mass flow rate of the air
current projected forward from the fan 10 may be up to 500 litres per second, and in the preferred
embodiment is up to 700 litres per second, and the maximum speed of the air current 10may be in the

range from (C)% t Célarin/%iegrr}lel%ventlo%dg not t&llmlft d tgeytll%n(jg}q#eed de%C&Ptlﬁlﬂ ggwe  above. Variations

will be apparent to e person %ll?ﬁ’l% ml%ﬁé art. or examp O,lirﬁoeu tbase and the ros2te of the fan may

be of a diffe?é@mshskpe@inﬁmmhaqziepd’ﬂtiemwllebﬁﬂ_th@mMnméQ beanodifiscuforexample, the outlet
of the mouth, e BAVASASSLAL dRUANRT ' anRriebolapREngsdR MBtiTIoe iy The air flow

emitted frorhﬁ}e.moug may pass over a surface, such as Coanda surface, but alternatively the air
flow may bel@eaittaceihifsustitreandathiants Brofe sebeisphpir darens R o thedfstisditidof passing over an

adjacent surfgge. The fpandagitachmay heslfesteshavera aumberafdiferantshifrces, or a number
of internal or extemal designs mag be used in combination to achieve the flow and entrainment

required. THEPERfrIRERErAe ISl b dBRtissheara ARy dr BitroR e MRnE rd Stk tures. The

guide surfagers0ay e auvariety, abiengthsuasnchmay herassangedeatiennumber of different positions and
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 defifiechbiynting aiofiale emitted from the mouth 26 is directed over the Coanda surface 28

10 of the nozzle 14, causing a secondary air flow to be generated by the entrainment of air
from the external environment, specifically from the region around the outlets 110 of
the mouth 26 and from around the rear of the nozzle 14. This secondary air flow passes
predominantly through the central opening 24 of the nozzle 14, where it combines 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 arr 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.




- MCSLLP 17 CLAIMS 1. 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 5 flow, and a

plurality of s@gg%ﬂ/ g&i‘ge vanes located within the interior passage an 8@&%&3@%5@%@ 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, characterised in that the interior passage is
shaped to divide a received air flow into two air streams, and wherein the plurality or guide vanes
10comprises two sets of guide vanes each arrang d to direct a respective air stream towards the
mouth. 2. A nozzle as claimed in claim 1, wherein the guide vanes are shaped to change the direction
of the air flow by around 90. 15 3. A nozzle as claimed in claim 1 or claim 2, wherein the mouth is
shaped so asubsfantiathjdoae terge dhédondineatifinof eacicpditiom ofthecaivflonue &. A nozzle as

claimed in apy. gl he pregeding daims.yhereinihe iatsrierpaseade A0is shaper g qnvey each ai
stream along a respective side of the opening, 5. Anozzle as tlaimed in gn{} of the preceding claims,
comprising agirrersasing bectivsniand Gicedide casindhsactidnwhithnsgdthercdefinedtie interior
passage ang,the mouth, and wherein the guide vanes are located on an internal surface of the inner
25casing section of the nozzle.

Depending on the speed of the motor 64, the mass flow rate of the air current projected
forward from the fan 10 may be up to 500 litres per second, 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 my/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.



6. A nozzle as claimed in claim 5, wherein the mouth comprises an outlet located between an external
surface of the inner casing section of the nozzle and an internal surface of the outer casé?ghﬁtsction of
the nozzle. 30 8.A nozzle as claimed in claim 6 or claim 7, wherein the outlet has a widthinthe range
from 0.5 to 5 mm. 59.A nozzle as claimed in any of claims 6 to 8, wherein the mouth comprises a
plurality of said outlets spaced about the opening. 10,A nozzle as claimed in claim 9, wherein the
outlets are of substantially the same size. 10 11. A Z)zzle as claimed in any of claims 5 to 10, wherein
the guide van ngage the internal surface of the outer casing section of the nozzle. 12. A nozzle as
claimed in a@&ispreceding claims, wherein the interior passage 15extends about the opening by a
distance in the range from 50 to 250 cm. 13. A nozzle as claimed in any of the preceding claims, in
the form of an elongate, annular nqzzl . .
q. gg nozzle for acﬁacﬁﬂess fan assembly for creating an air current, the nozzle
comprising an interior passage for receiving an air flow, a mouth for emitting the air
5  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, characterised in that the interior passage is shaped to divide a
received air flow into two air streams, and wherein the plurality of guide vanes
10 comprises two sets of guide vanes each arranged to direct a respective air stream

towards the mouth.

2. A nozzle as claimed in claim 1, wherein the guide vanes are shaped to change
the direction of the air flow by around 90°.

15
3. A nozzle as claimed in claim 1 or claim 2, wherein the mouth is shaped so as

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

4. A nozzle as claimed in any of the preceding claims, wherein the interior passage

20 is shaped to convey each air stream along a respective side of the opening,

5. A nozzle as claimed in any of the preceding claims, 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

25  casing section of the nozzle.

6. A nozzle as claimed in claim 5, wherein the mouth comprises an outlet located
between an external surface of the inner casing section of the nozzle and an internal
surface of the outer casing section of the nozzle.

30

7. A nozzle as claimed in claim 6, wherein the outlet is in the form of a slot.



2014.A nozzle as claimed in any of the preceding claims, comprising a surface located adjacent the
mouth and over which the mouth is arranged to direct the air flow. 15.A nozzle as claimed in claim 14,
wherein the surface is a Coanda surface. 2516.A nozzle as claimed in claim 14 or claim W@,SLLP
comprising a diffuser located downstream of the Coanda surface. 17.A fan assembly comprising a
nozzle as claimed in any of the preceding claims. I\/l S LLP 19 18.A bladeless fan assembly for
creating an air current, the fan assembly comprising means for creating an air flow and a nozzle as
claimed in any of claims 1 to 16 for receiving the air flow. 519.A fan assembly as claimed in claim 18,
wherein the means for creating an air flow through the nozzle comprises an impeller driven by a motor.
8. A nozzle as claimed in claim 6 or claim 7, wherein the outlet has a width in the

range from 0.5 to 5 mm.

5 O A nozzle as claimed in any of claims 6 to 8, wherein the mouth comprises a

plurality of said outlets spaced about the opening,

10. A nozzle as claimed in claim 9, wherein the outlets are of substantially the same
size.

10
11. A nozzle as claimed in any of claims 5 to 10, wherein the guide vanes engage

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

12. A nozzle as claimed in any of the preceding claims, wherein the interior passage

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

13. A nozzle as claimed in any of the preceding claims, in the form of an elongate,

annular nozzle.

20 14. A nozzle as claimed in any of the preceding claims, comprising a surface located

adjacent the mouth and over which the mouth is arranged to direct the air flow.
15. A nozzle as claimed in claim 14, wherein the surface is a Coanda surface.

25 16, A nozzle as claimed in claim 14 or claim 15, comprising a diffuser located

downstream of the Coanda surface.

17. A fan assembly comprising a nozzle as claimed in any of the preceding claims.




20.A fan assembly as claimed in claim 19, wherein the motor is a DC brushless motor, and the
impeller is a mixed flow impeller. 10

MCSLLP

19

18. A bladeless fan assembly for creating an air current, the fan assembly
comprising means for creating an air flow and a nozzle as claimed in any of claims 1 to

16 for receiving the air flow.

5 19. A fan assembly as claimed in claim 18, wherein the means for creating an air

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

20. A fan assembly as claimed in claim 19, wherein the motor is a DC brushless
motor, and the impeller is a mixed flow impeller.

10



