1 A Fan Assenbly The present invention relates to a fan assenbly.
Particularly, but not exclusively, the present invention relates to a
donesti c wenpimswedszas a desk fan, for creating air 5cireagratB20m/@ogoai r
current in a room in an office or other donestic environnment. A
conventional donestic fan typically includes a set of blades or vanes
nmounted for rotation about an axis, and drive apparatus for rotating the
set of blades to generate an air fl ow.! The novenment and circul ation of the

air flowcreates a "wind chill' or breeze 10and, as a result, the user
experiences a cooling effect as Ackan Assedibdwi pated t hrough convection and

evaporation. Such fans are available in a variety of sizes and shapes. For
exanple, a ceiling fan can be at least 1 min dianeter, and is usually

nmount ed  iThe §rédaPRBRERHIMRMES tof 4 @M 4s8emdlp. airliduldlyt GuPhévd:@austvedomar d
flow of air to cool a room On the other hand, desk fans are often around

30 cm i n baisafetaEntignhdclatce tasualomesti¢ den,ssushdihg derdt For tfablcecatice ¥ t ypes

of fam ¢ . he flo 2 . such as that
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desk or a table. 20 A disadvantage of this type of fan is that the air flow

produced by the rotating blades of the fan is(generally not uniform This
i s due t @ vameatiprm domepias fany wiggllndecludpsraased adrblades 9§ aperemeuRiRAfer f aci ng

surface g‘{}]tg{l&? aﬁcﬁn{f 'ran-EQI%, axd 813%\/ 96&)21} ffor\f@{a{iﬁé NSt Sﬁﬂlaﬁﬁi ‘r% éeﬁrlﬁme% duct to

pr oduct even om ohe | ndi vi dua an nachi ne to anot ese 25

vari at i ong ftesullhe movehengarneciatuiabion aff tiknaivflewesreaes 4 Ghiopphill' ar breetow whi ch
can felt as a series of pul ses of air. and_.which can be .unc ortable for
a usgﬁ Iaﬁé’ai‘fdiatrie bt usery Giperigiees &ncqpélﬁgb%f%iaél}e b SREPHGH g*fgog%lherat ed
nmay becorBnidtiby ghy SvapbidfioRr 0l onged use in a domestic environnment. A
further disadvantage is that the cooling effect created by the fan

di m ni shes with distance fromthe user. This neans that the fan nust be

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. Other
types of fan can be attached to the floor or mounted on a wall. Fans such as that
disclosed in USD 103,476 and US 1,767,060 are suitable for standing on a desk or a
table.
20
A disadvantage of this type of fan 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 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
25  wvariations 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. In addition, this
type of fan can be noisy and the noise generated may become intrusive with prolonged
use in a domestic environment. A further disadvantage is that the cooling effect created
by the fan diminishes with distance from the user. This means that the fan must be
30 placed in close proximity to the user in order for the user to experience the cooling

effect of the fan.



30placed in close proximty to the user in order for the user to exp

the cooling effect of the fan.
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2 An oscillating nmechani sm may be enpl oyed

t o rot at ewdheloomtdset fromthe fan so that the air flow ipeTayBpio/BYED a wi de
area of a room In this way the direction of air flowfromthe fan c

al tered.

In addition the drive apparatus may rotate the set of bl ade

5 variety of speeds to optimse the airflow output by the fan. The b
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the quality and uniformty of the air flow felt by a user although the

characteristic 'choppy' air flowremains. Some fans, sonetines known as air
circulators nerate,a.cooli flow of air w,thoyt 10 the.use of rotating
bl ades. Pt DFERE HepfuSe v sty i iolelus s i TR S HEE R hE07 have
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an air flow in the base body. The air flowis channeled fromthe bas
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attenpts to provide cooling air flow through a slot w thout the use
rot at i ng ObthechdsilowdRll bres usgy alihoygh; the eharpcigiitis rchgppyaial flavolntasm t he base
body to the slot. The air flowis constricted as it is channel ed int
slot and this constriction creates pressure
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Some fans, sometimes known as air circulators, generate a cooling flow of air without
the use of rotating blades. Fans such as those described in US 2,488,467 and JP 56-
167897 have large base body portions including a motor and an impeller for generating
an air flow in the base body. The air flow is channeled from the base body to an air
discharge slot from which the air flow is projected forward towards a user. The fan of
US 2,488, 467 emits air flow from a series of concentric slots, whereas the fan of JP 56-

167897 channels the air flow to a neck piece leading to a single air discharging slot.

A fan that attempts to provide cooling air flow through a slot without the use of rotating
blades requires an efficient transfer of air flow from the base body to the slot. The air
flow is constricted as it is channeled into the slot and this constriction creates pressure
in the fan which must be overcome by the air flow generated by the motor and the
impeller in order to project the air flow from the slot. Any inefficiencies in the system,
for example losses through the fan housing, will reduce the air flow from the fan. The
high efficiency requirement restricts the options for the use of motors and other means
for creating air flow. This type of fan can be noisy as vibrations generated by the motor

and impeller tend to be transmitted and amplified.

The present invention provides a fan assembly for creating an air current, the fan
assembly comprising a nozzle mounted on a base comprising an outer casing, an
impeller housing located within the outer casing, the impeller housing having an air
inlet and an air outlet, an impeller located within the impeller housing and a motor for

driving the impeller to create an air flow through the impeller housing, the nozzle
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20 in the fan which nust be overcone by the air flow generated by the notor
and the inpeller in order to project the air flow fromthe slot. Any

i nef fici emoizen/iomsthe system for exanpl e | osses througlkectles2bamsbrrosi ng,
will reduce the air flow fromthe fan. The high efficiency requirenent
restricts the options for the use of notors and other nmeans for creating
air flow. This type of fan can be noisy as vibrations generated by the

not or 25and inpeller tend to be transmitted and anplified. The present
invention provides a fan assenbly for creating an air current, the fan
assenbl y comppsingi angingerioo zebsagadantradivang thebais dlayormi shagiranutistivértheasi ng,

an i npel l.er housing located within the .outer casing, the inpellger .housing
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t hrough the inpeller housing, the nozzle 3 conprising an interior passage

for receilpelipripesiagr flow fromthe air outlet of the inpeller housing and
a nouth through which the air flowis emtted fromthe fan assenbly,
wherein a flexible sealing nenber is | ocated between the outer casing and
t he i npelTherfldxdbisisag@ingd mEhtdef ligibiy ehesealrhng aiendehe iafthinkit tadordghe paet ur n of
air tothe air inlet along a path extendi ng between the outer casjng and
the i nmpelKEPdRghsivwRgn thopEeigsingand thesisinelspusing. forgie fendesteerday t he

i mpel | er g‘fo?/ag&e%ﬂé% ;clﬁé;fng{}éggr Ih6e bﬂﬂﬁ‘! 1h88udRAHS iR el?e?qilo.{lﬂ\gg Fl%&“?ntg%l e.

Wth thi asse ubstantialf'y constant pressure erence can be
10 mai nt abrdd b@hitheths faneassohbly andbdtdmgiallppehitent presdulne df&sencei caal bdi ng t he
air tlet .of. the inpell]er housing, .and, the air inlet and inpeller housing.
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woul d be gleghpdRe HduSingOald W&t HRtihRE ah@SEHSIM hllisthel heVIRIRRE the flexible

Advant ageously, the flexible sealing nenber absorbs sone vibration and

noi se fr oealingenerobasrthe ¢fficieneyupitho fireaspislely veould hadegradeddivarid flaptpkiing ed 15

through tlohs%esf Ane %heengélsye. de%ntra!gecgucsily,s ?ﬁel 'R GipiEe rs%)a?iglg member absorbs some
vibration and noise from the motor that would otherwise be transmitted and amplified

15  through the fan assembly by a rigid sealing member.

Preferably the flexible sealing member is connected to the impeller housing for ease of
assembly and to improve the sealing function of the sealing member with the impeller
housing. More preferably, the flexible sealing member is biased against the outer

20  casing, and can provide an air-tight seal between the outer housing and the impeller
housing. In a preferred embodiment a portion of the flexible sealing member remote
from the impeller housing is biased against the outer casing to form a lip seal. The seal
can prevent high pressure air flow generated by the impeller mixing with air at, or close
to, atmospheric air pressure.

25
Preferably the base is substantially cylindrical. This arrangement can be compact with
base dimensions that are small compared to those of the nozzle and compared to the size
of the overall fan assembly. Advantageously, the invention can provide a fan assembly
delivering a suitable cooling effect from a footprint smaller than that of prior art fans.

30



Preferably the flexible sealing nmenber is connected to the inpeller housing
for ease of assenbly and to inprove the sealing function of the sealing
menber wiwb 2bhveobsspel | er housing. More preferably, the Predsbe/wseabhi ng
menber is biased agai nst the outer 20 casing, and can provide an air-tight
seal between the outer housing and the inpeller housing. In a preferred
enbodi nent a portion of the flexible sealing nenber renote fromthe

i npel l er housing is biased agai nst t hé out er casing to forma lip seal. The
seal can prevent high pressure air flow generated by the inpeller mxing

wi th air lata, preferect csebodonemtthe Slokibtd scaking npanglss womprisd @y efedabicylingie base
is substantially cyli.ndrjcal. This arrange t. can be.co ct with base
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provide a fan assenbly delivering a suitable cooling effect froma
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i nclusion of a guide portion in the sealing nenber, preferably in the form
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t hr ough ?E&x&hﬁ%&ﬁﬁﬁtﬁ@ﬁh%ﬂgﬂﬁﬁﬂgﬁﬁ.“hile mai nt ai ni ng the separation of the
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at nospheri c pressure and higher pressure air flow regions of the fan
assenbly. This arrangenent can reduce noi se generation within the fan and

t he tor, 10 Preferably.there i a diffuser |ocated within the i.npeller
nousithg SAetb i GEFdama et doralngim dhe Topeder fifiinecid: Ovgtrs 288
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frictional |osses and carbon debri§ fromthe brushes used in a traditional

br ushed rd?GbruskRisdumiony @ arddiricenel wssendneé pirben delyisi fsoradvabusitpsosed i n a

cl ean or.ﬁoll RantI%ﬁ4sitivF e vironnen% sgaﬂiasda hosgital ortaround t hose
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fans, al 0 ahay SOpdlfusan &8nsitdvdEaviiodaRhESRhmt Dhodal B BOuAE tilosUekh W der
range of operat&gﬁfspeeds‘than an induction notor. In a preferred

enbod? nentlegigsondrhileatiduction weiincvbightase tasacrally dised Wb dgls, takse VEfser. The
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conponents of the base, reducing the overall part cou and .t he nunber of
conpone ntt@%hdh%ﬁﬁfﬁé?ﬂ ?f%%gl?ﬁ%ﬁmr?%@%mcqus% plurgpity of Ftiﬁs’t"ﬁgl HEREF L abl e,
pr ef er abl L I h I he -di is a
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t he 2an asis emdblothppefver adblytodenprirpestadantoshd oomphincestaf iy Easpocdicmg of t he
air flom1fron1tme air outhe%rof Hﬁe %ngeller housi ng towards.the interior
passage 6lFe PYEd Bﬁrzflcg}mt and the number ot components and connections required 1n the

base. Passing the power cable, preferably a ribbon cable, through one of the fins of the

diffuser is a neat, compact solution for power connection to the motor.

25  The base of the fan assembly preferably comprises means for directing a portion of the
air flow from the air outlet of the impeller housing towards the interior passage of the

nozzle.

The direction in which air is emitted from the air outlet of the impeller housing is
30  preferably substantially at a right angle to the direction in which the air flow passes

through at least part of the interior passage. The interior passage is preferably annular,



The direction in which air is emtted fromthe air outlet of the inpeller
housing is 30preferably substantially at a right angle to the direction in
whi ch t hewei2nioflomss2passes through at | east part of the ipotrayB20r0/g3e8age.
The interior passage is preferably annular, 5 and is preferably shaped to
divide the air flowinto two air streans which flow in opposite directions
around the opening. In the preferred enbodinent, the air flow passes into
at |east part of the interior passagesi n a sideways direction, and the air
is emtted fromthe air outlet of the inpeller housing in a forward

di r ect i onand lin préferablyf shaped o slividdrgharean@ow ontodiweeairi stigams porith dlovoin t he air
flow fromthe ai.r outlet of the inpeller _housing.preferably conprjses at

| east ondPhiNatishes SoHB ghe Sauime ur othe, HRE e e uRsn yorE ke s o
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shaped so that there is no sig}gificant ?oss in the velocity of the portions

of the aicmift¢cofiorsthe hiyoudlee ofifheeigtnstcn ausinghia 4 ferepidodirgstigsade vicrooThe fan
assemply 4.8 @L e%ﬁépdr%iﬂggﬁi& hg Sﬁibﬁ‘o?ftheaai%%\%eﬂo‘?ﬁ%hef AP ofie? %g%e\’ impeiEPugh use
of a Dbl adel’ess Tan asse f AR%alr cutrént “Can be generate V\nftnfl'Pout t he use

of a bl adedsih@mprefabRocimprings ws deast o RuadedahanTho opreaglectrveieand fis cur r ent
fromthe fan assenbé%, a relatively uniformair current can be generated
and gui deETERPY shapebip dhange ks disecsion of the afr floph by greund 84 enthec@hved avel

ef ficiently, if 1 K Ry h@ﬁf&%tl' tl e SRRLE @p@p@?ﬂ&ﬁi ¥hd O
t ur bul enrellg.es‘?'a'f:éesta@rgé’lrn]Sgg gﬁa eféefés"osl used dtS(E:) degglrgﬁ)tc)eyg a aéser?tﬁcl yéi n
whi ch ai mirffloowas thegaictdiedtedintprtioj @ctred phssaguard from t he fan assenbly

vvithggt t he use of noving bl ades. 20 Consequently, a bl adel ess fan assenbly
can considered to have an output area, or em ssion zone, absent noving

bl ades f ro@ b GBnbRSs BtdterhbiQWh ki BihFlaefladcRURFRS)sGertt! TRFoueRTQe 8f F OOM
The output area of the bladeless fan assenbly may be supplied with a

primary &ibtladelessviageassanallzdn loy correntofandeganérated vathodi thf eseoaf a blededc®s, such

as punps, nerators, tors, pr other fluid transfer devices, and which may
el ude: AVPEREIRHENS be TGS P, S Halect Wi i O BEROFomnY o FossPle

i mpel | er rélgfivep nalfainh Ag &RnBicin bt Qoheriide @enaki@desttdhio8inYorafotvafdsow can
pass fromthe room space or other environnment outside the fan assenbly into

the flan asyenbhoyair gueent kam tiexe efBcienttyooytHeom demratisaclesing didiyenargeanlt i et . 6

secondar | . Exanpl es of secondary fan functions can include
l'ighti ng%e%g?{lgétj&%}“{l&%%d oscillation of the fan assenbly.

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.
20  Consequently, 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
or into a room. The output area of the bladeless fan assembly may be supplied with a
primary air flow generated by one of a variety of different sources, such as pumps,
generators, motors or other fluid transfer devices, and which may include a rotating
25  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 into the fan assembly, and then back out to the room space through the

outlet.

30  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



The base preferably conprises control nmeans for controlling the fan
assenbly. For 5 safety reasons and ease of use, it can be advantageous to
| ocat e comDnolo/wbesrents away fromthe nozzle so that theceams20mostzroctions,
such as, for exanple, oscillation, tilting, lighting or activation of a
speed setting, are not activated during a fan operation. Preferably, the
nozzl e extends about an axis to define the opening through which air 10
fromoutside the fan assenbly is dr awmf by the air flow emtted fromthe
nmout h. Preferably, the nozzle surrounds the opening. The nozzle may be an
annul ar mownderywhin diongroat e rdsimyplérast sechadahtfan dundiiens apmgendudsniigtddgt o 600

mm nore preferably i he r.an fro 50 to 500 mMm The base preferably
conprise§8%§UW%§§?¥%ﬁﬂklPPofﬂFggn?WF%h h which air is drawn into the fan
assenbly by the inpeller. Preferably, said at least one 15 air inlet is

arranged substantially orthogonal to said axis. This can provide a short,
conpact dite aspnrgierehlyt ¢rpaprifichicantsdsmpyissior gaatrelfing tho e assgablys . For

Pr ef ecabl n t [ IS
or of of abi*H RGP dhi e Bry P R Be SRR AR D SRR Aen 2 B,
di st ance fiom thtendzalege Rek the @andOl fuactzhl, arch afhforraampe, pseileioaptitingpnpri ses
at least one wall defining the interior passage and the nouth, and wherein
sai d at Ilighdpe oietivalion fghiperd adtings gissias getapidusne dden APHat9he nout h.
Preferably, the nouth has an outlet, and the spacing between the opposing
surfaces at the outlet of the mouth is in the range from0.5 mMmto 5 nm

nor e pr efPecfatably, ithe héwzla axtgedsf abont Bn SR tbadeting theropdiieg Hoaadhewha) air

pr ef er.abl 25 ¢C ri se an inner casing section and an outer casing section
whi cOder R isiteic: FinofooeRBDnts, SN e AciipBnemdieg Bg, U6 YOHSr neg
froma resgefbiy eh@RGMALuTRFRS the BpniBACTHhE 8BLIIOMAPEYC B RhAY HeF DY a
plurality of nménbers connected together or otherw sé assenbled to formthat

sect i on. witheh pugfasably has ageigbicini the range froef d0Gib1 G0Gmapetbre prederably ipdhe i al |y
overlap the inne Si section. Thi.s can enable an outlet. of the 30 nmouth
Lo be- deftsd ueapin S0upt api e poerEii o o SR ettt offt ileoleny (e
i nner casiHi¢h sieed iaWnaAn hbdad MsemBB! bysthefiapell@f RrbRrlf ehidcaIédlgosect i on

of the nozzle. The 7 nozzle nay conprise a pluralitérof spacers for urging
apar 15t hairont |igspprggdpsibstaptid [yoprthegenalnisesaid axisngTis cen growdr) at ertout er
casing s ' f - TS € | ' intaining a

substant?g %gﬂ%ﬂy%?ﬁ?g@%ﬁéﬁnﬁfg#ﬁméﬁgﬂ?%ﬁtgk%k@ﬁgﬁg_ The spacers are
preferably evenly spaced along the outlet. 5 The maxinumair flow of the

air current_genperated by the fan assenbly is preferably in the range from
300 to 8@GefF¥agBe§ﬁ%éPm§é&fng‘F WE‘ priends abry e ASBINSaRBe if MIREERY t o 800

litres p%ﬁmﬁ%(?opf%ferably the nozzle extends about the opening by a distance in the range
20  from 50 to 250 cm. The nozzle preferably comprises at least one wall defining the
interior passage and the mouth, and wherein said at least one wall comprises opposing
surfaces defining the mouth. Preferably, the mouth has an outlet, and the spacing
between the opposing surfaces at the outlet of the mouth is in the range from 0.5 mm to

5 mm, more preferably in the range from 0.5mm to 1.5 mm. The nozzle may preferably

25  comprise an inner casing section and an outer casing section which define the mouth of
the nozzle. Each section is preferably formed from a respective annular member, but

cach section may be provided by a plurality of members connected together or
otherwise assembled to form that section. The outer casing section is preferably shaped

so as to partially overlap the inner casing section. This can enable an outlet of the

30  mouth to be defined between overlapping portions of the external surface of the inner

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



10 The nozzle may conpri se a Coanda surface | ocated adjacent the nmouth and
over which the nouth is arranged to direct the air flow emtted therefrom
Pr ef er ablwo 20tveroesster nal surface of the inner casing seetCr@wB20fo/dshzonozzl e
is shaped to define the Coanda surface. The Coanda surface preferably

ext ends about the opening. A Coanda surface is a known type of surface over
which fluid flow exiting an out put orlflce close to the 15 surface exhibits
the Coanda effect. The fluid tends to fl ow over the surface cl osely, al nost
"clinging to' or 'hugging the surface. The Coanda effect is already a
proven, wekile dwmemi@d arpiurhloly adfspegery firnmging apart thiei avierlapmpng pertipnapt f | ow
IS dlrect d. over ce. A descripti of the eatures. f a
Coanda <% 48" Cuihs TREARL e Giter (3aing ritl SUBe Moz ddi Sl FRilin Can be
found i nndifta@igSs a SUHarARIReRFornPGubt Widte aBOutABrdpeming. ViHcUsPacadd 4re JUne
1966 pages 84 to 92. Through use of a Coanda surface, an increased anount
of alr f pesfrisbbysivaelytshecelafpnggBeatlsl i s drawn t hrough the opening by the
air itted fromthe nmouth. Preferably, an air flow enters the nozzle of

t he fan assenbly fromthe base. In the 25 follow ng description this air

f1 ow Wi | ITheendxémhemr £eflow oishdit bwiaht genicrfitedby tHhEnpissembly iprefdrdbdwvin S
emtted fromthe nouth of the nozzle and preferably passes qver a Coanda

surface. thhenge fioar JOQta S9G biFeseprr sa5ans awre §{i>f?r61ﬂﬁdilr‘i]©e tanee fom B0 t he

nozzl e, wW3h§iha6t qan air anplifier to supply both the primary air flow
and the entraand%gﬁﬁlto the user. The entrained air will be referred to

here as a secondary air flow. The secondary 30 air flowis drawn fromthe
nvi ronnent sufrroun t he ut h of the
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and passege ﬁbgﬁtqmaﬂaﬂgédytoweme atr o BRI AGh R frbRe P Birdvle tROZ%kBal The
primary air flow directed over the Coanda surface combined wth the

ent r ai nedudaworidae ynnai eastigoacteaiueli ths nozzlaistsbepdd taidefine dw CEonntle eerfave.

proj ect ed. f orward fr m th eni ng defined b Pref.erably, the
ey ar e R LERR BTRRS R ool B P o & FRILITRTE e " ¢ ho
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| east ten tinmes, while a snoboth overall output is naintained. Pr ef erabl vy,
t he ﬁézzlséff%@n?ﬁlil@@stha (handa sHpcts uFlicatieid) e @dflawswayst eashree cipsclgoanda

sur face. (Tsée%hg{ng% ot 'Ej{uiggﬁlg t?% sﬁ@fe}p' %%rCo%ﬁ‘é Hec? %Cﬁfeg%ggro%f‘? wgrzle is

preferably fuser sur ace. I'ment of the
i nvent i orlovdrhéntedmdieoddef entrdiesent inhwhehes eneeary it ﬂewaxscdqum&mlyom a

dr aw ngS’Coiana}Agilr ahc:e 1A5|filesgcllj‘1rp?10% olf Sthea fefagu?enst o%/ !deCVgagzia gurffa%g Srfdsgl f%/ect of

fluid flow over a Coanda surface, can be found in articles such as Reba, Scientific

20  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.

Preferably, an air flow enters the nozzle of the fan assembly from the base. In the
25  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 entrained air to the
user. The entrained air will be referred to here as a secondary air flow. The secondary
30  air flow is drawn from the room space, region or external environment surrounding the

mouth of the nozzle and, by displacement, from other regions around the fan assembly,



Figure 2(a) is a perspective view of the base of the fan assenbly of Figure
1, Figure 2(b) is a perspective view of the nozzle of the fan assenbly of
Figure 1;,wdQofogwse 3 is a sectional view through the faoTasemusy27of
Figure 1; Figure 4 is an enlarged view of part of Figure 3; 25 Figure 5(a)
is a side view of the fan assenbly of Figure 1 show ng the fan assenbly in
an untilted position; Figure 5(b) is g side view of the fan assenbly of
Figure 1 showi ng the fan assenbly in &first tilted position; 9 Figure
5(c) is a side view of the fan assenbly of Figure 1 showi ng the fan

assenbl y ahd passse prddminantly dtopgs thei apening defiredyby ¢hebnozglea Thypppeaypact i ve

vi ew of the upper, bas nber of.the fan ass |y of SFiqure 1;.FHqure 7 is
2 Fear pePeptBRRISG & Trothe e b ERe R ngCeitiGropirddir e 1.
Fi gure 8 cjjsataitotxfatRdadlon emitRl drpeojp@bd fRRed @bmFhabp®inG defined by the
nozzle. Preferably, the entrainment of air surrounding the mouth of the nozzle is such
5  that the primary air flow is amplified by at least five times, more preferably by at least

ten times, while a smooth overall output is maintained.
Preferably, the nozzle comprises a diffuser surface located downstream of the Coanda
surface. The external surface of the inner casing section of the nozzle is preferably

10 shaped to define the diffuser surface.

An embodiment of the invention will now be described with reference to the

accompanying drawings, in which:
15  Figure 1 is a front view of a fan assembly;
Figure 2(a) is a perspective view of the base of the fan assembly of Figure 1;
Figure 2(b) is a perspective view of the nozzle of the fan assembly of Figure 1;
20
Figure 3 is a sectional view through the fan assembly of Figure 1;

Figure 4 is an enlarged view of part of Figure 3;

25  Figure 5(a) is a side view of the fan assembly of Figure 1 showing the fan assembly in

an untilted position;

Figure 5(b) is a side view of the fan assembly of Figure 1 showing the fan assembly in a
first tilted position;
30



Figure 9(a) illustrates the paths of two sectional views through the base
when the fan assenbly is in an untilted position; Figure 9(b) is a

sect i onalwoizew/abgpg | i ne A-A of Figure 9(a); Figure 9(erTics2a10986i70onal
view along line B-B of Figure 9(a); Figure 10(a) illustrates the paths of
two further sectional views through the base when the fan assenbly is in an
untilted position; Figure 10(b) is a sectional view along |ine C C of
Figure 10(a); and Figure 10(c) is a sectional view al ong line DD of Figure
10(a). 25Figure 1 is a front view of a fan assenbly 10. The fan assenbly 10
i s pref efabirg S(a it heldé grem of tha fdpl askenldy of Faguras skovbing throfap rbwinbly @ hase 12
and a nozzl ed14 nount ed on and supported by the base 12. Wth reference to
Fi gure 268900 HICAnOSIIoNs “conmri ses a substantial Iy cylindrical outer casing
16 having a plurality of air inlets 18 in the form of apertures |located in
t he outer casing 16 and through which a primary air flowis drawn 30 into

t he base Figure toma 99 rocsnsetied Visnvolr Garidner basangrabe dfzthe fpn assemdbipf i ses a
pl uragit %%Jr lfser-operabl e buttons 20 and a user-operable dial 22 for
controlli the 10

Figure 7 is a rear perspective view of the main body of the fan assembly of Figure 1;

Figure 8 is an exploded view of the main body of Figure 7,

10
Figure 9(a) illustrates the paths of two sectional views through the base when the fan
assembly is in an untilted position;
Figure 9(b) is a sectional view along line A-A of Figure 9(a);

15
Figure 9(c) is a sectional view along line B-B of Figure 9(a);
Figure 10(a) illustrates the paths of two further sectional views through the base when
the fan assembly is in an untilted position;

20

Figure 10(b) is a sectional view along line C-C of Figure 10(a); and

Figure 10(c) is a sectional view along line D-D of Figure 10(a).

25  Figure 1 is a front view of a fan assembly 10. The fan assembly 10 is preferably in the
form of a bladeless fan assembly comprising a base 12 and a nozzle 14 mounted on and
supported by the base 12. With reference to Figure 2(a), the base 12 comprises a
substantially cylindrical outer casing 16 having a plurality of air inlets 18 in the form of
apertures located in the outer casing 16 and through which a primary air flow is drawn

30 into the base 12 from the external environment. The base 12 further comprises a

plurality of user-operable buttons 20 and a user-operable dial 22 for controlling the



operation of the fan assenbly 10. In this exanple the base 12 has a hei ght
in the range from 200 to 300 mm and the outer casing 16 has an external

di anet er wo 20tveroogpge from 100 to 200 nm 5Wth refereneetadmRoidmsofFogur e
2(b), the nozzle 14 has an annul ar shape and defines a central opening 24.
The nozzle 14 has a height in the range from 200 to 400 mm The nozzle 14
conprises a nouth 26 |located towards the rear of the fan assenbly 10 for
emtting air fromthe fan assenbly 101@nd t hrough the opening 24. The nouth
26 extends at |east partially about the opening 24. The inner periphery of
t he nozzlogperhtion Of therfpr hssembly halndhissuxrmpteethe ®agcollabasd adgldde tite tahge nmout h

26 and over i he nou 26 di rect he air emitted frogmthe f.an

nss el v g 200 fide e Rt e 20 st e Ja b ol et b H8a R sur f ace
28 and a 1gyitgleodinf ace 32 | ocated downstream of the diffuser surface 30.
The diffuser surface 30 is arranged to taper away fromthe central axis X
of the opening 24 in such a way so as to assist the flowof air emtted
fromthe f I u d i ser
surfade 35S SER otflus 209, PR EL BITRE SFICHIR! IR BRSS! o

to 25, arentrd opbiifg @4ambk@orAc ad bund hdfght ihhte gangd drduRdGee4@Pming kg anged
at an angle to the diffuser surface 30 to further assist the efficient
del i ver y 18¥zlg 18 gominsigesap mautly 2oflperted Favardmthsssane thedfan aswablyil@dosur f ace

32 is pr I efd..s tq I -1 he, r x4 X of
t he 20 o%gﬁtﬁﬁg %ﬁﬁ?%@gfge%g n#piﬁlggbfs()?gﬁ/ }lgﬁﬁ%) I}I%a?ﬁeglnng %ﬁjb??ltgnlﬁlbgﬁ 2yéssrmot h
face to tcktends at fehavpaemllyt bduf thernopchmgrdsut Th GhneApetdisheay by thepmeralel hy

tapered surface 34 is |ocat downstream fromth uj de surface 32,

tor milflat CHEPHICS ¢ P08 ST R R CUE SRS PeLe5 A EF ot ¢ he
central axi gireftsOfhet e PNBE TInldhe ThHEaR08bLE 30D enfed: Ratmaenotibetsaper ed
surface 34 and the central axis X of the opening 24 is preferably 25 around

45. The ovensirdandeithh Cohndawiriaoy 28 enda ginde sudiagest loortck soensdican ditehg t he

| X i.Rg. 24 is in th f 10 150 di
Chi's: oxanpieet s7hebulo TR0 e e o Frb@RP R sbO I ea B Sl = '

t hrough tRke X an tasgRitg2410. sulha Wase ds2to3siSofP FloSest dr bowri fass ehdrenber
38, an internedi aré base nenber 40 nounted on the | ower base nenber 38, and

an upper fynasembhibkt The prgle seliensied tiseveonttbe diftiser sprisse 80 pad femerafralo.  The
| base: ; : ' ob 3
over bage: menbel. ﬁge#gg2ﬁb${ﬂbtﬁg @mgg%rx § 40??% Qrﬁélﬂﬂh%'l&za@xﬁ)r% I]ﬁ aro

i nternediary base ouses contro P or con Ing the
oper at i on5ef Thhgufdnuaasedbliyyartdhgbd at &5 pagis eo the dépsesaiface 30 td fethuser

operabl e buttons_20 shown in_Figures 1 and 2, and/or i pul ation of the
user operaa%ﬁtéhw%ﬁ%l Egelwpﬁﬁép%tﬁ & {loyy fs%éﬁ ﬁﬂ”ﬁ‘@w&y Hes®idouse an

oscillati IS AR 9k [ LRt Deaidntisr LAaEM & r 40
and the Sglg%cge aggpngénﬁ)gy 42a7%§§as!tuiﬁ§e tt oytlﬂﬁa 'eggrt”%gge menber gg@@e}he
r ang@0of opauhg @4ao Ipkatnton subgtansaldyf flatherdupibetantivdlyesnmentl éace 4@ thesaipflefrer abl y

bet ween 60 .and 120,. and in this exanple is around 90. ln this exanp|le, the
osci ||t RRY e e R o2t rAntaty omBe R A et o 35 O af f on
cycles peowh@rdinWén theMpliie PAWRE SAbkEnAfiiRxt 8nds thhkewalk 3p gRgyture
formed in the | ower base menber 38 for supplying electrical power to the
f an assenspbsjantBlly perpendicular to the central axis X of the opening 24. The angle subtended

between the tapered surface 34 and the central axis X of the opening 24 is preferably

25 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 fan assembly 10. The base 12
30  comprises a lower base member 38, an intermediary base member 40 mounted on the

lower base member 38, and an upper base member 42 mounted on the intermediary base



The upper base nenber 42 of the base 12 has an open upper end. The upper
base nmenber 42 conprises a cylindrical grille nesh 50 in which an array of
apert ur eswooisobaened. | n bet ween each aperture are si geTuwEB2b10esgi7ons
known as 'lands'. The apertures provide the air inlets 18 of the base 12. A
percentage of the total surface area of the cylindrical base is an open
area equivalent to the total surface area of the apertures. In the
illustrated enbodi nent the open area 5 33%of the total mesh area, each
aperture has a diameter of 1.2 mmand 1.8 mmfrom aperture centre to

apert ur e noamtar ¢0. Jihovowérmigs@member Ahhasa subs@niiallybatwetomeachcapbr The e.

Aperture.gpen area is requifred for air flowi.nto t fan assenbly, . but
e apdn i RS mamdi 4 isrs Peotlsidt FBate P i EXREER 0Tt he
external fanyiseMBRENY .in AbspORRNtodd @ResSion oM thsGO05Hck &bl 4 BUGHsOM GRSyiR in
conprom se between lands to inhibit the em ssion of noise and openings for

free, undestes &taad 3 phflownsmiplationmiche neer eperabde digh|2y. Dise mremgdiser base
menber 4 0 i I i I ] Yeai [ ough
the aper turodrareng J0%) 1SS 18 3h SAURE hERaRShCE P Grllh i i * P

i mpel | er iG@rmalidrh bafemboben 4F aed thicxped bagwniciiel U2 relatlvietol thp@dwerbab? i s
connected to a rotary shaft 54 extending outwardly froma notor 56. In this

exanpl e, Mebsiotor TH6 rB2R 08 Gaghcoprilitipmeeslsrat dhe HARSNRRse epBRY Whilth i s

vari abl e ok doe bn X jopuliat,: he di a
25 The Rifeib GARLGCG-Cnd o ParlCRRARIRABILE SolRNPL RS e ®
5, 000 t o tiDoRODtingmechaBsmEHas aSfged th perfeth sotind B ta S wsdibatidnugyicks per

conprj.sing an uppet portion 58 connected to a | gwer. porfio 0. The notor
buckaD 1 STREEa Bt TR Ch ot A0 5RBPODLce g s B e e otscRe:
retainer [@3nbcFng f%ﬁ?lyﬁfgdel&ftriéa@90&%&%’?&%%{%{”61’@10.4_2 conprises a
cylindrical outer surtface 65. The notor 5 bucket Tetainer 63 is connected

to the open upper end of the upper base nenber 42, for exanple by a
snap-fit .connection. Th or .56, and 4 s notor bucket are not rigidy
Connect ed O PRE PRB: B Bciet! A5 et 63 TEPRANG cote ekt ¥ ne
ot or 56 nvdnbther P12t fEnpiRRE R BAiserie® ek Mésh 50 in which an array of apertures is
15 formed. In between ecach aperture are side wall regions known as 'lands’. The apertures
provide the air inlets 18 of the base 12. A percentage of the total surface area of the
cylindrical base is an open area equivalent to the total surface area of the apertures. In
the illustrated embodiment the open area is 33% of the total mesh area, each aperture
has a diameter of 1.2 mm and 1.8 mm from aperture centre to aperture centre, providing
20 0.6 mm of land in between each aperture. Aperture open area is required for air flow
into the fan assembly, but large apertures can transmit vibrations and noise from the
motor to the external environment. An open area of around 30% to 45% provides a
compromise between lands to inhibit the emission of noise and openings for free,
unrestricted inflow of air into the fan assembly.
25
The upper base member 42 houses an impeller 52 for drawing the primary air flow
through the apertures of the grille mesh 50 and into the base 12. Preferably, the
impeller 52 is in the form of a mixed flow impeller. The impeller 52 is connected to a
rotary shaft 54 extending outwardly from a motor 56. In this example, the motor 56 is a
30  DC brushless motor having a speed which is variable by the controller 44 in response to

user manipulation of the dial 22. The maximum speed of the motor 56 is preferably in



10 The notor bucket retainer 63 conprises curved vane portions 65a and 65b
extending inwardly fromthe upper end of the notor bucket retainer 63. Each
curved vawe 26ao0082b overl aps a part of the upper porti eoTEB20fo/d50050 ot or
bucket. Thus the notor bucket retainer 63 and the curved vanes 65a and 65b
act to secure and hold the notor bucket in place during novenent and
handling. In particular, the notor bucket retainer 63 15 prevents the notor
bucket becom ng di sl odged and faIIinglgomards the nozzle 14 if the fan
assenbly 10 becones inverted. One of the upper portion 58 and the | ower
portion @l oinge HewmBdiaHo tbuldk¥0 roomprhsewte I fsfhmeed 62thima trhaof budkebf a

stationary di.sc having spi.ral.,fins ., and which is lpcate 0 downstream
fr om t no PRBENTE ASEPASEGT S5 M siadp o e’ BoTon.D: SPECHEL ferkt

i nverted rdamb@RediCtheSPp&eatd ABmBPEEID 1$eE otdiashcRt@adindr 3. MEh i B
vertically through the upper base nenber 42. This spiral fin a i s shaped
t o enabl @fdhponesr kronmednba i ednerises apeagindrinplooufer swacead. 6The mPorhe

not or cbu i S, it i t i |l er j 64. The
T o Sl B BTy AN IPH e RN, bIRALL gl ng, o2, The
suppor t s cRfimplicrbyt hissapefiasgunectidn. €€hs tpperitsand o afoesdt bhickdti dic berigidper base
menber 42 of the base 12. A generally frusto-conical shroud 68 is | ocated
wi thin t 8NS5 lodhe i brpkeiretappes éh REQYINggsone WR%HBENt NS thé B0 out er
edges of t: Pﬁp@ hh close proximty to, 30but do not contact,

t he innep%§€$ ac b%f&?géwgﬁggﬂ% 68. A substantially annular inlet nmenber 70
is connected to the bottomof the inpeller housing 64 for guiding the 13

ri ir flowinto the i el | er. housi 64. The t of e i Il er
Pouethy At it phlie? et PR e SRar e ot 6 By b Rt G i
flow em tih@gdfy Rpmthe ubﬁ@fén'dedf thOWRItBTb R4k et FEBAGTAD! Hacht ARvRRSMIBa] Ur t her

conprises siléncing foamfor reducing noise em ssions fromthe base 12. In
t hi s exafpbeyetdps auppert thageparpation FoBheomotdidubleie Thas thermetos bueckst

di sc-shaped. fo mber 72 | ocated t rds the bas f. .t he er, base
renber | a5sgo ok BeChnER (RS e toh 28 e eRe Rl AT R bR BIRTR  he
ot or bugiRt . dufink! s &héntSaRl haARIIIRBETORI phiSiciRE Nthe dmedr thiekdtMReliher 6housi ng
64. The flexible sealing 10 nmenber inhibits the return of air to the air

i nl etl5 nedpentchamefey tackeitiscenrtngriisladgadamdefahing kewerds dic ragglenldt fdhand t he
i mpel Ier chousi ng 64 R¥oRePALAkiNg the prinary air flow drawn in fromthe

external environ nﬁg¥ron1ﬁ%é alr flowemtted fromthe air outlet 71 of
the inmpeller 52 and diffuser 62. The sealing nenber preferably conprises a
lip seal 76. The sealing nenber is annular in shape angwsurrounds t he

i npel | er A5 crde% PARFT@RrIn At thg IBveTRaTHPY 60 P%ﬁlalet REtor hyekat SPIRENS hg 64

tovards g, QpES BRSHAA o%%-stdtﬁﬁgﬁi'dﬁmog gfﬁ@ﬁﬁm%iaﬁg%&mﬁ g agpt er of

the sealing nenber I's greater t era di stance fromthe 1npeller
housi2fg 6éwhnsirdanefromttbe iropdlien§2.16ne dhis sphral foustt2n hpoa sulstan?zllyvetied seal i ng

menber | i ased agai nst the outer casing. 16 and caused to extend al ong the
Tner  adbSBPes HisSgaraph e gttt FRRkR g 2ere: Sy Rk It 1 e
base member 42. This spiral fin 62a is shaped to enable a power connection cable to

pass through the fin 62a.

25  The motor bucket is located within, and mounted on, an impeller housing 64. The
impeller housing 64 is, in turn, mounted on a plurality of angularly spaced supports 66,
in this example three supports, located within the upper base member 42 of the base 12.
A generally frusto-conical shroud 68 is located within the impeller housing 64. The
shroud 68 is shaped so that the outer edges of the impeller 52 are in close proximity to,
30  but do not contact, the inner surface of the shroud 68. A substantially annular inlet

member 70 is connected to the bottom of the impeller housing 64 for guiding the



20 preferred enbodi nent tapers and narrows to a tip 78 as it extends away
fromthe inpeller housing 64 and towards the outer casing 16. The |lip seal
76 is preaveralodser med from rubber. The |lip seal 76 fartdB2010083000i Ses a
gui de portion for guiding a power connection cable 25 to the notor 56. The
guide portion 79 of the illustrated enbodinment is fornmed in the shape of a
collar and may be a grommet. Figure 4 jllustrates a sectional view through
the nozzle 14. The nozzle 14 conprise§3an annul ar outer casing section 80
connected to and extendi ng about an annul ar inner 30 casing section 82.
Each of thesey sacilownstontiy ib@eﬂctr hegiy 64 dhel topaifi thy impckanimesingdopart s,
but in this enbodi nent .e the oute aS|n sect on 80. an i nner
casi ng 1400B0NSoh GD LRGPt 15 o0 8L SRCENTi0E St B e RG Bt g 1 The
i nner casinpélieedus@e &2 detfcn®s,, tthe bagn D aurtRRefdmtiséd sabndihe fowa zbe 14,
and has an external peripheral surface 84 which is shaped to define the
Coanda sU¢dugt® mase anipfierselrors (g base 130 In dus eample.fthe @pi32? bassimemperr €4
surfage S on 82
Foget Ror it e 04 AR AN A RRE! kAR e NG R RS ARL B LT T
i nterior uppssiage nidmbex 42nhs aamwﬁanﬁahgz apea i fichn? dhemibee 74 rh(ocatadamﬂpasﬁeage 86
is bounded by the internal peripheral surface 88 of the outer casing
section SWNRYCKEe i nternal peripheral surface 90 of the inner casing 10
section 82. The outer casing section 80 conprises a base 92 which is

connected to, and over, the open upper end of the upper base nenber 42 of
t he base Alfgxiblerscelxamb@blryis anaméal-dn the ¢apelkee hbasing Géhe ThaslexiBR whlinghe out er

casi secti.on .80, conpri ses .aperture.throu t he rlna .air flow
Cnoetd T REST arnnfe TR Aok Heckif gyt Beer D et abbLrRGHH! | he
upper ba%%t%%ﬁh@é oﬁlt%r 9551@% Pas e igpanet Hoﬂ‘s’m?%ﬁibf%@faﬁﬁ@@hé)ﬁnﬁlﬁ'@ aphot or

bucket retainer . The nouth 26 of the nozz ' | ocated towards the
rear of tiles fiawnamsﬁfmm the Katerh eenponrheR g thie kirnfdav teyiidede froapihicral;  or
facing, %%{létl St t%e imp qle(l?f52tap18 dlf?user B2 | ThE rséa 1?1& rrﬁaernbelr preferably comprises

a lip seal 76. The sealing member is annular in shape and surrounds the impeller
15  housing 64, extending outwardly from the impeller housing 64 towards the outer casing
16. In the illustrated embodiment the diameter of the sealing member is greater than the
radial distance from the impeller housing 64 to the outer casing 16. Thus the outer
portion 77 of the sealing member is biased against the outer casing 16 and caused to
extend along the inner face of the outer casing 16, forming a lip. The lip seal 76 of the
20  preferred embodiment tapers and narrows to a tip 78 as it extends away from the
impeller housing 64 and towards the outer casing 16. The lip seal 76 is preferably

formed from rubber.

The lip seal 76 further comprises a guide portion for guiding a power connection cable
25  to the motor 56. The guide portion 79 of the illustrated embodiment is formed in the

shape of a collar and may be a grommet.

Figure 4 illustrates a sectional view through the nozzle 14. The nozzle 14 comprises an
annular outer casing section 80 connected to and extending about an annular inner
30  casing section 82. Each of these sections may be formed from a plurality of connected

parts, but in this embodiment each of the outer casing section 80 and the inner casing



surface 88 of the outer casing section 80 and the external peripheral
surface 84 of the 20 inner casing section 82, respectively. In this
exanpl e, wbeormwdds226 i s substantially annul ar and, as ipcres208080270 N
Figure 4, has a substantially U shaped cross-section when sectioned along a
| i ne passing dianetrically through the nozzle 14. In this exanple, the
over | apping portions 94, 96 of the internal peripheral surface 88 of the
outer casing section 80 and the ext er hal peri pheral surface 84 of the inner
casing section 82 are 25 shaped so that the nouth 26 tapers towards an

out | et 98ectionaigedotracddfromct raspestiye. iegly nidubdedaweetr  Theein@oaerdmgswecticice 28.

The outl is in the formof., an.annul a |, ot ref er abl havi

ol ati velg SRSt Ab CHH orRngIad P Be prd, 8 B afrl Rl o o
the outl girf@2 $Ie§hRhL dhdpe@ito AEMINGe ICohnBurBRBCS! diffBYr fKefa6P3geeligbout the
mouth 26 for urging apart the overlapping portions 94, 96 of the internal

per i pher ahrfaEs\Zrandderes! srfaghdd.out er casing section 80 and the externa
peri pheral surface 84 of the inner casing section 82 to maintain the width
of the outlet 98 at the desired |evel. These 15 spacers may be integral

W th eit e dube casihgsedion B8 arahthe ahnes afiag ecciBn BR thfieha@uletihe @asinfglasect i on
80 or the external peripheral surface 84 of the inner casing section 82.
Tur ni ng r\l&ﬁrl@ropaswﬁr&ogths)qozslebl)“- ahbuss the) Intaries Papspes Shasenfeabat e j s
noveabl e . [ oW [ K ' base
menber 38050 e pasdngitger e ROE patntchBE T TRIRR p{pRRH, itRd YT

i |1 ustratiedoutar Basing eccEph)80 @amndtha isteoahgefipicral durfited0 pdshd immer casng

illustrated.in Figure 5(c). This is Xis eferabl.y inclined by ap angle
of  aiBundcinae” I S petibagetien SOFETF IO BRCCATHE bl SBETbR, b

i T ustratyge i diae%ﬁﬁeﬁe(n@)oftt@e r Bhsel HmbMf ¢l thy bise! 1LE hrRQSMpIcWISa The
outer surfaces of the 10 base nenber 42 and the internediary base

1€ upper . ] !
menber 46nar-&t sdrageltbns oTEmhasea&ij oi the ngtepcrdin®prstion 30 oswrises ar aguiufaces of

upper - badBORRRBBIh 5. peime PO RS w pBEPt PORIA 4 heFard TR TR gure

6, the i nkeigpRet@l ¥f thasBpFDARSHMBCICANGNthS Bosca A0 &fenkpptiosdrorshy f ace
100 which is nounted on the | ower base menber 38, a substantially

cyl i Adri eegtoshugketfgiaine1 03 and a curved upper surface 104. The side wal|l 102
conprises a plurality of apertures 106. The user-operable dial 22 protrudes
t hrough one of the apertures 106 whereas the user-operable buttons 20 are
accessi blThetrhowhgh of e wizakr 14aip ésdatydeswifdis .theltvar ofithedan ugpablyslo.f dlee 104 of

the internmediary e nmenber 40 is 20 concave in sh , .and may. be
descri bednoh 2@ hseﬁ?egfnw Dy QN 4nPiHea BB HCIMgn PRiHOPE i orgiahe glt?ra?lntﬁalplbﬂ?ra% he

upper surg ﬁ&c%b?éejélf g du Od&ﬁqlhg%@&ﬂ}nagd/ arRP e e’ﬁé’e’rf]‘%lﬁ:?gef’iphérﬁ’lrs £EERY I g AN

el ectrical ca 110 (s n Figure 3) ext romthe notor 56.
20  inner casing section 82, respectively. In this example, the mouth 26 is substantially

annular and, as illustrated in Figure 4, has a substantially U-shaped cross-section when
sectioned along a line passing diametrically through the nozzle 14. In this example, the
overlapping portions 94, 96 of the internal peripheral surface 88 of the outer casing
section 80 and the external peripheral surface 84 of the inner casing section 82 are
25  shaped so that the mouth 26 tapers towards an outlet 98 arranged to direct the primary
flow over the Coanda surface 28. The outlet 98 is in the form of an annular slot,
preferably having a relatively constant width in the range from 0.5 to 5 mm. In this
example the outlet 98 has a width of around 1.1 mm. Spacers may be spaced about the
mouth 26 for urging apart the overlapping portions 94, 96 of the internal peripheral
30  surface 88 of the outer casing section 80 and the external peripheral surface 84 of the

inner casing section 82 to maintain the width of the outlet 98 at the desired level. These



Returning to Figure 3 the electrical cable 110 is a ribbon cable attached
to the notor at 25 joint 112. The electrical cable 110 extending fromthe
not or 56 wessasiosdst of the | ower portion 60 of the notopcligreetodshrrough
spiral fin 62a. The passage of the electrical cable 110 foll ows the shaping
of the inpeller housing 64 and the guide portion 79 of the lip seal 76 is
shaped to enable the electrical cable 110 to pass through flexible sealing
menber. The collar of the lip seal 76 I&nabl es the electrical cable to be

cl anped and 30 held within the upper base nmenber 42. A cuff 114
accommodapasrsiihey b¢ adtgrilorith citlipr ¢hclih@ril tphiipharilesulfoewed8 pbtht iooter odsinghe upper

base nenber. 4 16, The inter. nmber 40.furt onprises four
otpport RS0 o 36 P ELSHBR T eReBbER THks SNSRI S on t he

i nternedi ary base nenber 40. The support nenbers 120 project upwardly from
t he upper surface 104 of the internediary 5 base nenber 40, and are
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and 9(c) tﬂféédaﬁ%laﬁ,p%ﬂr Hlupfggipd fn fmyrqé(caoﬁfdvs 3u8 >él&:9lfe|fq#a*rlr/da¢hnéét®r aIWaI |
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of the support ne f surroun s arolling erent: 128 11 t rn1of a
bal | bearnn Kigurd h&) rtolohe g tied ezvreﬁﬂlyjiﬂﬂedmosftmnabThe batsr surfaacl uﬁthe/rupcphr i's
slightly smaller than the radius.of the c ri cal . outer 122 so that
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104 of the internediary base nenb by a resilient elenment 130 | ocated

bet ween Sh@ﬁ%ﬂﬁﬁedmmbwbmléﬁdmm@ﬂM©¢HmhéwsﬁbponﬂknnwwedpQ@UO@nd the rolling
el ement 128 so that part of the rolling el enent 128 protrudes beyond the
open upper end 124 of the support nenber 120. In this enbodinent, the
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an electrical cable 110 (shown in Figure 3) extending from the motor 56.

Returning to Figure 3 the electrical cable 110 is a ribbon cable attached to the motor at
25  joint 112. The electrical cable 110 extending from the motor 56 passes out of the lower
portion 60 of the motor bucket through spiral fin 62a. The passage of the electrical
cable 110 follows the shaping of the impeller housing 64 and the guide portion 79 of the
lip seal 76 is shaped to enable the electrical cable 110 to pass through flexible sealing
member. The collar of the lip seal 76 enables the electrical cable to be clamped and
30 held within the upper base member 42. A cuff 114 accommodates the electrical cable

110 within the lower portion of the upper base member 42.



inverted L-shape, and conprises a wall 144 which extends between a
respective pair of 17 the support nenbers 120, and which is connected to,
and upst andi2ogy/foosmy t he upper surface 104 of the interretiGB2yi0seomenber
40. Each of the inner rails 140 further conprises a curved flange 146 which
extends along the length of the wall 144, and which protrudes orthogonally
fromthe top of the wall 144 towards the adjacent outer 5 guide rail 142.
Each of the outer rails 142 also has &°cross-section in the formof an
inverted L-shape, and conprises a wall 148 which is connected to, and

upst andi ng fron1 the upper surface 52 of the internediary base nenber 40
and a cur ed s_al on th | engt h, of the 148, and
Shich pr diF B O EROBORATFYOTT S P SBTEEeS frur auppor deeritisy 170 ohi  ne
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t he upper base nenber 42 conprises a substantially cylindrical side wall
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bl ondda 1P B S HCs Pt ot Hb B G b aPRsieara 12 At e 1Bt HEl axi 5 X
For exambg, TARQuRE V&IaheIZQEHfrt% pr'g&tt%n@&'i‘ﬁ% %ur%@&d's% rb%@te?éiinéi‘llt 9ngid i ne D-D
illustrated in Figure 1 convex tilt plate 170 I's connected to the

base 164 tiaf farmeofuppell bbm mEhbeolling clemvat 128 mrqﬂ:rablaf lla”sol rashusoela@l@ds wi t hin
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plurality of agertures 172 | ocat ed about the periphery of the tilt plate

170. 1The clamant prtaisairasliageyi Eorbperpor surtieeilfd of thsanierpedisyhpsxmeades 174
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Each rac 4 exténds in a i on su |aI para the axis
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of the support nmbers 120, as illusty te n Figure 9(c). The tilt plate
170 al so PESHSED g@g()%ﬁ (P ORER tYPPSH er@ the, SHPRA VRGRPET 82Gar (AnBdY to be

embodiment, the resilient member 130 is in the forrn of a coiled spring.
20
Returning to Figure 6, the intermediary base member 40 also comprises a plurality of
rails for retaining the upper base member 42 on the intermediary base member 40. The
rails also serve to guide the movement of the upper base member 42 relative to the
intermediary base member 40 so that there is substantially no twisting or rotation of the
25  upper base member 42 relative to the intermediary base member 40 as it is moved from
or to a tilted position. Each of the rails extends in a direction substantially parallel to
the axis X. For example, one of the rails lies along line D-D indicated in Figure 10(a).
In this embodiment, the plurality of rails comprises a pair of relatively long, inner rails
140 located between a pair of relatively short, outer rails 142. With reference also to
30  Figures 9(b) and 10(b), each of the inner rails 140 has a cross-section in the form of an

inverted L-shape, and comprises a wall 144 which extends between a respective pair of



5 located at |least partially beneath a respective rail of the internediary
base nenber 40 and thus co-operate with that rail to retain the upper base
nmenber 42worrotoneodsnt er nedi ary base nenber 40 and to gui #eTidB20romsezment of

t he upper base nenber 42 relative to the internediary base nenber 40. Thus,
each of the runners extends in a direction substantially parallel to the
axis X. For exanple, one of the runners lies along 10 line DD indicated in
Figure 10(a). In this enbodi nment, theIBIuraIity of runners conprises a pair
of relatively long, inner runners 180 | ocated between a pair of relatively
short, outhesupparimeesbargd 20 \indhwhishas epwecatdo, angl FHistpudawy B¢ro) thandpto( b) ,

each of the inper nners 180 has a cr.ossssection. in.the f.ormo n
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the length of the wall 188, and 20 which protrudes ortho onaII% and
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flange 1 1 ' '
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170 f urt hétheowaltpt4Sesayaiomples 4djaenilddef oride @ddd0i ng the el ectrical cable

110.1ﬁ5 To connect the upper base nenber 42 to the internediary base nenber
40, the tilt plate 170 is inverted fromthe orientation illustrated in

Fi gures AyvaRdeRreRBhdwW 8o rBE&Ss 17 4n®f8, the dppki bRI@hRbEP 4206ahfGkedid ectly

i
behind and in line with the support menbers 120 of the internediary base
menber 40Gubstngialy eplindrical sidabhl 168.0anc00meladiloveertand dbg land heuaysdritasg £64.66 of

t he upper ,base nenber 42 may b readed t hrough the r es 108, 192 in
the 30t 1YRab FaTaot 5o RaNEnen hEPRa: oyt B an R R B hE e el y -t or
subsequentheCRNRENT isOptctetati ente@hl wath|tBE sié, wab 160.] Tht lsadeedall n6Fioguke 3. The
tilt plate 170 is then slid 19 over the internmedi ary base nmenber 40 so that

t he Aol | iupperdiaserdinben $Bhenwasfantiflly thesene extarnabdiamptey gy thatseds wall B ur es
9(b d , | 9Q-.af 182, ted
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member 42 into the cuff 114. Two pairs of stop members 168 extend upwardly (as
20  illustrated in Figure 8) from the periphery of base 164. Each pair of stop members 168
is located along a line extending in a direction substantially parallel to the axis X. For
example, one of the pairs of stop members 168 is located along line D-D illustrated in

Figure 10(a).

25 A convex tilt plate 170 is connected to the base 164 of the upper base member 42. The
tilt plate 170 is located within the recess of the upper base member 42, and has a
curvature which is substantially the same as that of the base 164 of the upper base
member 42. Each of the stop members 168 protrudes through a respective one of a
plurality of apertures 172 located about the periphery of the tilt plate 170. The tilt plate

30 170 is shaped to define a pair of convex races 174 for engaging the rolling elements 128

of the intermediary base member 40. Each race 174 extends in a direction substantially



Wth the tilt plate 170 positioned centrally on the internediary base
menber 40, the upper base nenber 42 is |lowered on to the tilt plate 170 so
t hat t he woaepiomemsers 168 10 are | ocated within the apertwaRob/Romh t he
tilt plate 170, and the tilt plate 170 is housed within the recess of the
upper base nenber 42. The internediary base nenber 40 and the upper base
menber 42 are then inverted, and the base nenber 40 displ aced al ong the
direction of the axis X to reveal a fi¢st plurality of apertures 194a

| ocated on the tilt plate 170. Each of these apertures 194a is aligned with
a t ubul amapdlok touké exis X96ad orartdnged ® ivegec the4olbing cheenanppEl® dfasespeetiier 42. A

sel f-tappin crem/ scre i ntg each, of the ertures 194a to enter the
underlylﬁﬁngf SUEP nf@%ﬁm e%@@? 5 Py 8§ﬁnecting the tilt plate 170

to the upper base nenmber 42. The internedlary base nenber 40 is then
di splaced in the reverse direction to reveal a second plurality of
aper t ur eSThegdioplpigclafedsogtemmiset # plurglitaoé ramers, Rebpforhiehesuraaged tubes 194b
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connection of the t||t plate 170 to.the upper base nenber 42. Wen the
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the bOtt? S {2GE i ﬁt%nﬁédls eoasQ tR2SH. MBREE 8 @'rﬁﬁrf%Fsegxt ﬁk}samsélppo”

sur f ace, e upper base ne |s supportéd e rolling elements 128
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s 120 nents 28 ayway. fromthe cl.osed | ower ends
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scrapi ng 8fptiie yq;a%r o§%[%ﬁ6&§ 18hg t h@ich fi‘ﬁrﬁfef@%@%c&é’cﬁ%e@%eﬁ? fr 4P when
t he upper base menber 42 is tilted. For exanple, as illustrated in each of

Fi gures 9¢livelpglagrt, outt ynnarsdll 820 (W)thtrafsrdnonwelso émdigles Ub) wtkl (pperctbase
menber 200f the inner runners 180 has a cross-section in the form of an inverted L-shape, and
comprises a substantially vertical wall 184 and a curved flange 186 which protrudes
15  orthogonally and inwardly from part of the top of the wall 184. The curvature of the
curved flange 186 of each inner runner 180 is substantially the same as the curvature of
the curved flange 146 of each inner rail 140. Each of the outer runners 182 also has a
cross-section in the form of an inverted L-shape, and comprises a substantially vertical
wall 188 and a curved flange 190 which extends along the length of the wall 188, and
20 which protrudes orthogonally and inwardly from the top of the wall 188. Again, the
curvature of the curved flange 190 of each outer runner 182 is substantially the same as

the curvature of the curved flange 150 of cach outer rail 142. The tilt plate 170 further

comprises an aperture 192 for receiving the electrical cable 110.

25  To connect the upper base member 42 to the intermediary base member 40, the tilt plate
170 is inverted from the orientation illustrated in Figures 7 and 8, and the races 174 of
the tilt plate 170 located directly behind and in line with the support members 120 of the
intermediary base member 40. The electrical cable 110 extending through the aperture
166 of the upper base member 42 may be threaded through the apertures 108, 192 in the

30 tilt plate 170 and the intermediary base member 40 respectively for subsequent

connection to the controller 44, as illustrated in Figure 3. The tilt plate 170 is then slid



42 is urged away fromthe upper surface 104 of the internedi ary base nenber
40 to prevent contact therebetween when the upper base nenber 42 is tilted.
Fur t her nowe,2otonoget i on of the resilient el ements 130 urgessB2b®/GoI70ave
upper surfaces of the curved flanges 186, 190 of the runners against the
convex | ower surfaces of the curved flanges 5146, 150 of the rails. To tilt
t he upper base nenber 42 relative to the internedi ary base nenber 40, the
user slides the upper base nenber 42 i a direction parallel to the axis X
to nove the upper base nenber 42 towards one of the fully tilted positions
i |1 ustratoeer tha iReuadesy beds)membler A9 ®(thyt the salbignglemhntsrigBlchpagedherasns s 128
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fully tio(edl@oskid o0(s).of the upper base nenber 42 are defined by the

abut nent of one of each pair of stop nenbers 168 with a respective inner
rail 140. 20 To operate the fan assenbly 10 the user depresses an

appropri -Of S i t ich the
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the upper end of the upper base nenber 42 and open upper end of the notor

bucket r éhaippsr bag membert 44 atcriben mvertedrand 4k heage 8Enbdr 40hdisplaccdl addorigh. The
primary ajr flow em.tted {romth ir outlet .71 is | forward.and upward
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of 30the nozzle 14. Part of the primary airflow entering the nozzle 14 in a
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enable the air flowto pass into the interior passage 86 in a sideways
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interior passage 86, air enters t e 14. The air flow
i nt 020 he pnatutsion2B®6bonphe besealiidyo s sp@mbasd inymbered?. aboakf-tagpenomeew ng 24 of
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emtted through the outlet 98.
When the upper base member 42 is attached to the intermediary base member 40 and
25  the bottom surface 43 of the lower base member 38 positioned on a support surface, the
upper base member 42 is supported by the rolling elements 128 of the support members
120. The resilient elements 130 of the support members 120 urge the rolling elements
128 away from the closed lower ends 126 of the support members 120 by a distance
which is sufficient to inhibit scraping of the upper surfaces of the intermediary base
30 member 40 when the upper base member 42 is tilted. For example, as illustrated in

cach of Figures 9(b), 9(c), 10(b) and 10(c) the lower end 162 of the upper base member



10 The primary air flow emtted fromthe nouth 26 is directed over the
Coanda surface 28 of the nozzle 14, causing a secondary air flow to be

gener at edwbyotonwossnt r ai nment of air fromthe external emerraBBAs)270
specifically fromthe region around the outlet 98 of the nouth 26 and from
around the rear of the nozzle 14. This secondary air flow passes 15 through
the central opening 24 of the nozzle 14, where it conbines with the primary
air flowto produce a total air flow “®r air current, proj ected forward
fromthe nozzle 14. Depending on the speed of the notor 56, the mass fl ow
rate of tRas wrgedcwaryeﬁompnhoj@ptresjlrfaw vaf of ftho mi¢rhedfagn basssmpambgr A@taray be

P maxi AmeCpEUR Rt BRI By Bhe PanbRety B 20 ¥ IBHNSC fo 4
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the nozzle 14 ensures that the air flow passes evenly over the diffuser

surface 3BNgcPhidodil?d abde rynncraegsin0 theatosuex lomer medircs pby @rvednbangry 1 ow
to be requgq¢$d%%t 199 the air flow through a 25 region of controlled
expansi on |ver shal | ow angl e of the diffuser surface 30 to the
central axis X of the openlng 24 allows the expansion of the air flowto
occur gradually. A harsh or Eld divergence woul d ot herwi se cause the air

flowto E@ct&hﬁled%p@%%seaner@@ﬁé atlptye pohe ingnedipry RescaRpabi ¥ theegon.  Such
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efficiently out fromthe nozzle 14, enabling the air flow can be

exper i endedetriapd di yhcaﬂeseredlmﬁmoebmfrlcg@velr lercqmerne@tefdr thmughethﬁ aontissenbl y
10. 5 Th { eeqﬁlog S_nhot siﬁﬁtedft@ themgﬁ ag ﬁ%ﬁ % 'éﬁh ég&f above.
Vari at i on§™ Wl "M EUBHAIRNT SPERE T hat §88 ilcad g
the convex lower surfaces of the curved flanges 146, 150 of the rails acting to resist the
15 movement under gravity of the upper base member 42 towards the untilted position
illustrated in Figure 5(a). The fully titled positions of the upper base member 42 are
defined by the abutment of one of each pair of stop members 168 with a respective inner

rail 140.

20  To operate the fan assembly 10 the user depresses an appropriate one of the buttons 20
on the base 12, in response to which the controller 44 activates the motor 56 to rotate
the impeller 52. The rotation of the impeller 52 causes a primary air flow to be drawn
into the base 12 through the air inlets 18. Depending on the speed of the motor 56, the
primary air flow may be between 20 and 30 litres per second. The primary air flow

25  passes sequentially through the impeller housing 64, the upper end of the upper base
member 42 and open upper end of the motor bucket retainer 63 to enter the interior
passage 86 of the nozzle 14. The primary air flow emitted from the air outlet 71 is in a
forward and upward direction. Within the nozzle 14, the primary air flow is divided
into two air streams which pass in opposite directions around the central opening 24 of

30  the nozzle 14. Part of the primary airflow entering the nozzle 14 in a sideways direction

passes into the interior passage 86 in a sideways direction without significant guidance,



For exanple, the notor bucket retainer and the sealing nenber may have a
different 10 size and/or shape to that descri bed above and nmay be | ocated
in a diffwoento/poseti on within the fan assenbly. The teebmigpreioafsozneati ng
an air tight seal with the sealing nenber may be different and may incl ude
addi tional elenents such as glue or fixings. The sealing nenber, the guide
portion, the vanes and the notor bucket retainer nmay be forned fronlany
material with suitable strength and fPEX|b|I|ty or rigidity, for exanple 15
foam plastics, nmetal or rubber. The novenent of the upper base nenber 42
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i mpel | er usi ng. an assenbly as clainmed in claim1 or claim 2,
wher ei n tthetapérimg debtmors@ﬁathe nypurtedbhard d¢msittbd dseughataionddt Ihe out er casing. 4.
A fag assenbly as clained in any preceding claim wherein the base is

20su Qtantially cylindrical.

The primary air flow emitted from the mouth 26 is directed over the Coanda surface 28
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 outlet 98 of the
mouth 26 and from around the rear of the nozzle 14. This secondary air flow passes
15  through the central opening 24 of the nozzle 14, where it combines with the primary air
flow to produce a total air flow, or air current, projected forward from the nozzle 14.
Depending on the speed of the motor 56, the mass flow rate of the air current projected
forward from the fan assembly 10 may be up to 400 litres per second, preferably up to
600 litres per second, and the maximum speed of the air current may be in the range
20 from 2.5 to 4 m/s.

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
25  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,
30  particularly in a domestic product such as a fan. The air flow projected forwards

beyond the diffuser surface 30 can tend to continue to diverge. The presence of the



5. A fan assenbly as clained in any preceding claim wherein the flexible
seal i ng nenber conprises an annul ar seal i ng nenber surroundi ng the inpeller
housi ng. WBGoA/foass2assenbly as clainmed in any precedi ngpclraiBmiovdser7ei n t he
fl exi bl e sealing nenber conprises a guide portion for guiding a cable to
the nmotor. 7. A fan assenbly as clainmed in claim®6, wherein the guide
portion conprises a flexible collar. 24 8. A fan assenbly as clained in
any preceding claim conprising a di f #tiser | ocated within the i mpel | er
housi ng and downstream of the inpeller. 9. A fan assenbly as clained in

cl ai m 8, guilerseifaccadpovierdicabibstantalbopareléd dal theocentvel BnoX@f thhopaging He

di ffuser.. .10. A fan assenbl s cl ai ingclaim9 ein the diffuser
compr 1 <o S icgPERy RS PR, AR resHBnes AT ¢ie bR L SieE By bE £y ough
one of sahdngdzr B, ichiblffg the AF- flokP¢dn Ve EaRrids&ATRpMIyS LHiglalBRIof JdvEhBi M 9 or
cl aim 10, wherein the power cable conprises a ribbon cable. 12. A fan
assenbl y mgires figinhibg famasaepblyri®eedi ng cl aim wherein the base of the fan
assenbly conprises neans for directing a portion of the air flow fromthe
air outlet of 15the inpeller housing towards the interior passage of the
nozzl e. The invention is not limited to the detailed description given above. Variations will be

apparent to the person skilled in the art.

For example, the motor bucket retainer and the sealing member may have a different
10  size and/or shape to that described above and may be located in a different position
within the fan assembly. The technique of creating an air tight seal with the sealing
member may be different and may include additional elements such as glue or fixings.
The sealing member, the guide portion, the vanes and the motor bucket retainer may be
formed from any material with suitable strength and flexibility or rigidity, for example
15  foam, plastics, metal or rubber. The movement of the upper base member 42 relative to
the base may be motorised, and actuated by user through depression of one of the

buttons 20.



13. A fan assenbly as clained in claim12, wherein said neans conprises at
| east one curved vane. 2014. A fan assenbly as clained in claim 13, wherein
the or eawb 0mm@o0iss shaped to change the direction of treTaiB2ofdm@weroy
around 90. 15. A fan assenbly as clainmed in any preceding claim wherein
the fan assenbly is bladeless. 25 16. A fan assenbly as clained in any
preceding claim wherein the nozzle extends about an axis to define an
openi ng t hrough which air from outsi déthe fan assenbly is drawn by the air
flowemtted fromthe nouth. 25 18. A fan assenbly as clained in any
preceding claim wherein the nozzle conprises an annul ar inner casing
section el Sannular outer casing section which together define the
interior spassage and the nouth. 5 19. A fan assenbly as clainmed in claim
18, wherein the nmouth conprises an outlet |ocated between an external
surface of the inner casing section and an internal surface of the outer
casi ng sdeti or fangssaanbdy fefrrreping gl ajr eusreat, Ahonied apssmblasamursinghepzdlh t he

outt | Syl LN Bl el B0 FRSRR MRS SO g 2 m e

outer casing, the impeller housing having an air inlet and an air outlet, an impeller

located within the impeller housing and a motor for driving the impeller to create an air
flow through the impeller housing, the nozzle comprising an interior passage for
receiving the air flow from the air outlet of the impeller housing and a mouth through
10 which the air flow is emitted from the fan assembly, wherein a flexible sealing member

is located between the outer casing and the impeller housing.

2. A fan assembly as claimed in claim 1, wherein the flexible sealing member is
connected to the impeller housing.

15
3. A fan assembly as claimed in claim 1 or claim 2, wherein the flexible sealing

member is biased against the outer casing.

4. A fan assembly as claimed in any preceding claim, wherein the base is

20  substantially cylindrical.

5. A fan assembly as claimed in any preceding claim, wherein the flexible sealing

member comprises an annular sealing member surrounding the impeller housing.

25 6. A fan assembly as claimed in any preceding claim, wherein the flexible sealing

member comprises a guide portion for guiding a cable to the motor.

7. A fan assembly as claimed in claim 6, wherein the guide portion comprises a
flexible collar.

30



15 22. A fan assenbly as clainmed in any preceding claim wherein the

nozzl e conpri ses a Coanda surface |ocated adjacent the nouth and over which
t he nout woosvmessged to direct the air flow 20 23. A f aoTasenlsy27as
clainmed in claim?22, wherein the nozzle conprises a diffuser |ocated
downstream of the Coanda surface. 24.A fan assenbly substantially as

her ei nbef ore described with referencezﬁo t he acconpanyi ng draw ngs. 25

8. A fan assembly as claimed in any preceding claim, comprising a diffuser located

within the impeller housing and downstream of the impeller.

9. A fan assembly as claimed in claim 8, wherein a power cable is connected to the

5  motor though the diffuser.

10. A fan assembly as claimed in claim 9, wherein the diffuser comprises a plurality

of fins, and wherein the power cable passes through one of said plurality of fins.

10 11. A fan assembly as claimed in claim 9 or claim 10, wherein the power cable

comprises a ribbon cable.

12. A fan assembly as claimed in any preceding claim, wherein the base of the fan
assembly comprises means for directing a portion of the air flow from the air outlet of

15  the impeller housing towards the interior passage of the nozzle.

13. A fan assembly as claimed in claim 12, wherein said means comprises at least

one curved vane.

20 14. A fan assembly as claimed in claim 13, wherein the or each vane is shaped to

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

15. A fan assembly as claimed in any preceding claim, wherein the fan assembly is
bladeless.

25
16. A fan assembly as claimed in any preceding claim, wherein the nozzle extends
about an axis to define an opening through which air from outside the fan assembly is

drawn by the air flow emitted from the mouth.

30 17. A fan assembly as claimed in claim 16, wherein the nozzle extends about the

opening by a distance in the range from 50 to 250 cm.
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18. A fan assembly as claimed in any preceding claim, wherein the nozzle
comprises an annular inner casing section and an annular outer casing section which

together define the interior passage and the mouth.

19. A fan assembly as claimed in claim 18, wherein the mouth comprises an outlet
located between an external surface of the inner casing section and an internal surface of

the outer casing section.

20. A fan assembly as claimed in claim 19, wherein the outlet is in the form of a
slot.
21. A fan assembly as claimed in claim 19 or claim 20, wherein the outlet has a

width in the range from 0.5 to 5 mm.

22. A fan assembly as claimed in any preceding claim, wherein the nozzle
comprises a Coanda surface located adjacent the mouth and over which the mouth is

arranged to direct the air flow.

23. A fan assembly as claimed in claim 22, wherein the nozzle comprises a diffuser

located downstream of the Coanda surface.

24. A fan assembly substantially as hereinbefore described with reference to the

accompanying drawings.



