1 A Fan The present invention relates to a fan. In a preferred

enbodi nent, the present invention relates to a pedestal fan for creating an
air currendn/mode00om office or other donestic 5 envir eamrEss2010/450281
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 flow._The novenent and circul ation of the
air flowcreates a 'wind chill' or brédeze 10and, as a result, the user
experiences a cooling effect as heat is dissipated through convection and
evaporation. Such fans are avail abl eAiKana variety of sizes and shapes. For
exanple, a ceiling fan can be at least 1 min dianmeter, and is usually
nounted in a suspended manner fromthe 15 ceiling to provide a downward
flow of aihe pr&@ehtdflenionh@8lbies (¢81a Fhie 1ataNBEfchaddmbegisdent, ANSpRE@t Avestorar ound
30 cmin dianeter, and are usually free standing and portabl e. ,

Fl oor - st apldichéo pagdestalifat fyscrepiimaraal 41y carsanp il ggoemhedfightor sdian shoatghtec
pedesgaleﬁ%aﬁgﬁ&hng the drive apparatus and the set of blades for
generating an air flow, usually in the range from 300 to 500 Us. 20 A

di sadvantage of this type of arrangenent is that the air flow produced by
the rotating blades of the fan is generally not uniform This is due to
vari at i ods caeieatianal glomsptig dansiypicabe terludesrdosd afiladestofaracs Berpgd 0% f ace of
t he fan. - : i atj : C duct
and cven TAoo SbaR ks B8R G R e Lo O B e b
resul t i nirtfivev.g&henatvicornoindacircutueioeof olic ic loppyteatas a Windwhibhochreean be

felt as a series of | ses of air and which can be unconfortable fqr a
user _18 and, as a result,p[ ¢ user experiences a cooling effect as %eat 18 grlfsmpate(P throug

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 pedestal fans generally comprise a height adjustable pedestal supporting the
drive apparatus and the set of blades for generating an air flow, usually in the range
from 300 to 500 I/s.
20
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
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.
25  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.

In a domestic environment it is undesirable for parts of the appliance to project
outwardly, or for a user to be able to touch any moving parts, such as the blades.
30  Pedestal fans tend to have a cage surrounding the blades to prevent injury from contact

with the rotating blades, but such caged parts can be difficult to clean. Furthermore,



In a donestic environnment it is undesirable for parts of the appliance to
project outwardly, or for a user to be able to touch any noving parts, such
as the blwoesio/®cPedestal fans tend to have a cage surpowghop/dshs1bl ades
to prevent injury fromcontact with the rotating bl ades, but such caged
parts can be difficult to clean. Furthernore, 2 due to the nounting of the
drive apparatus and the rotary blades on the top of the pedestal, the
centre of gravity of a pedestal fan i & usually |l ocated towards the top of

t he pedestal. This can render the pedestal fan prone to falling if
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outlet, and a tel escopic duct for conveying the air flowto the air outlet.
10 The ma@less thyr pfedeéfafiSngroaweéiWIth owlapively ewislol of leaarp biase sviieh imayebd er and
a notor f r td e inpeller, and preferably further conprises a
diffuger é%%%%%f%g%H%$Tean1fron1the inmpeller. The fan preferably conprises
a base, preferably a floor-standing base, with the duct extending between
the base and_ the air outlet, The base preferably 15 houses said neans for
creat i ng1Ag fHptraspech e meengfryeation proxidsea dlear stapding pedestapfaasfenerepiigent i on
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t el escopitdegtapic duot foc omreyinpghd e flawrto theoasr dwalet.he air outlet. 20Thus, in

t he esent invention the tel escopic duct serves to both support the air

out | through which an air flow created by the fan assenbly is entted and
convey t N cGh&ak a8 ichtidd WValradW SrdbiabQUWdnriscd B iMBARS ah@fa MORALUHLAY an
air flow may thus be located within the base of the pedestal fan, thereby

| ower i ng rotheng éret mepedler, gndviirefpradty furthef gamprswongdivissiolecated goivostreant
pedestal fans where a 3%9 d f d drive apparatus fqr the 25 bl.aded fan
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DC brushl ess notor to avoid frictional |osses and carbon
15  houses said means for creating an air flow. Therefore, in a second aspect the present
invention provides a pedestal fan comprising a base housing an impeller and a motor for

rotating the impeller to create an air flow, an air outlet, and a telescopic duct for

conveying the air flow to the air outlet.

20  Thus, in the present invention the telescopic duct serves to both support the air outlet
through which an air flow created by the fan assembly is emitted and convey the created
air flow to the air outlet. The means for creating an air flow may thus be located within
the base of the pedestal fan, thereby lowering the centre of gravity of the fan in
comparison to prior art pedestal fans where a bladed fan and drive apparatus for the

25  bladed fan are connected to the top of the pedestal and thereby rendering the fan

assembly less prone to falling over if knocked.

The motor is preferably a DC brushless motor to avoid frictional losses and carbon
debris from the brushes used in a traditional brushed motor. Reducing carbon debris
30  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



debris fromthe brushes used in a traditional brushed notor. Reducing
carbon debris 30and em ssions is advantageous in a clean or pollutant
sensiti vewenviomwmwent such as a hospital or around thosecwmidBroaldsersyi es.
Wil e induction notors, which are generally 3 used in pedestal fans, also
have no brushes, a DC brushl ess notor can provide a nmuch wi der range of
operating speeds than an induction notor. The inpeller is preferably a

m xed flow inpeller. 5 Preferably t he ase houses a diffuser |ocated
downstream fromthe inpeller. The diffuser may conprise a plurality of
spiral vasebkin peslssthit fang allso have nerﬁrs@ieara B rusigéssahatngeai profidew hngdm t he

di ffuser. .As the r fl OM/thr h t he t wll ner al i n axial or
ongi t udHAT TNFeaL PREERDSF g &b dpdtsrion S BRI Relite® PPl gt he
air flowngRed few ifnpettert he di ffuser into the duct. This can reduce

conduct ance | osses wthin the 10 fan. The air flow guiding neans preferably
conprises a pIuraIity of vanes each for guiding a respective portion of the
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preferably in the formof a bladel ess fan assenbly. Through use of a
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the plurality of vanes. These portions of the air flow preferably merge together within

the duct.

20

The duct may comprise a base mounted on the base of the pedestal fan, and a plurality

of tubular members connected to the base of the duct. The curved vanes may be located

at least partially within the base of the duct. The axial vanes may be located at least

partially within means for connecting one of the tubular members to the base of the

25  duct. The connecting means may comprise an air pipe or other tubular member for

receiving one of the tubular members.

The fan is preferably in the form of a bladeless fan assembly. Through use of a
bladeless fan assembly an air current can be generated without the use of a bladed fan.
30 In comparison to a bladed fan assembly, the bladeless fan assembly leads to a reduction

in both moving parts and complexity. Furthermore, without the use of a bladed fan to



4 project the air current fromthe fan assenbly, a relatively uniformair
current can be generated and guided into a roomor towards a user. The air
current owo 2broaeedeoef ficiently out fromthe nozzle, |osipog/de2tdmsosner gy
and velocity to turbul ence. 5The term ' bl adel ess’ is used to describe a fan
assenbly in which air flowis emtted or projected forward fromthe fan
assenbly wi thout the use of noving bl ades. Consequently, a bl adel ess fan
assenbly can be considered to have an ut put area, or em ssion zone, absent
novi ng bl ades fromwhich the air flowis directed towards a user or into a
room Thergattght aar@arcof fioheths! fadebesly,an rdsaseib yiforay alvecusapipédaneek wi t h a
10 primary air flgw generated by one of variety of different sources,
such as. SEPHEC GuerTacT 4o et g tvdy 41T o Theadls BTEE PR ehnd

whi ch mayffidigit Hasut ﬁo%@hbﬁﬂe,d@ﬂh%ﬁtﬂ%%&g?%n@vBIBEi@;E to @flendpd/ or a bl aded
inpeller for generating the air flow. The generated primary air flow can

pass fromthe room space or other environnment outside the fan assenbly

t hr ough cQpi.G -duct, to nozzl d.then.b Qui to 15 room
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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 telescopic duct to the nozzle, and then back out to the

15  room space through the mouth of the nozzle.

Hence, the description of the fan 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, adjustment and

20  oscillation of the fan assembly.

The shape of the air outlet of the fan thus need not be constrained by the requirement to
include space for a bladed fan. For example, the air outlet may be annular, preferably
having a height in the range from 200 to 600 mm, more preferably in the range from

25 250 to 500 mm.

Preferably, the air outlet extends about an opening through which air from outside the
nozzle is drawn by the air flow emitted from the air outlet. The air outlet is preferably
in the form of a nozzle comprising a mouth for emitting the air flow, and an interior
30  passage for receiving the air flow from the duct and for conveying the air flow to the

mouth. Therefore, in a third aspect the present invention provides a fan assembly



nozzle is drawmn by the air flowenmtted fromthe air outlet. The air outl et
is preferably in the formof a nozzle conprising a nouth for emtting the
ai r fl ow,wendisanodent eri or 30 passage for receiving the acr/ds0wdisn t he
duct and for conveying the air flowto the nouth. Therefore, in a third
aspect the present invention provides a fan assenbly 5 conprising a nozzle
nounted on a pedestal, the pedestal conprising neans for creating an air
flow and a tel escopic duct for conveyi5ng the air flow to the nozzle, the
nozzl e conprising a nouth for emtting the air flow, the nozzle extending
about an coperising atrfeozga gioustddodn apedestabithopedssdbcarherisngy meensi for dreatimg by t he

air flow em.tted fr.o he 5 th. Preferably, the th of the nozzle

ext ends. B0tk TR MHFR G e RS ©F SPRREFHRS el 48 oA A0S0t BOGH o or abl y
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the mouth of thé nozzle. Each Section is preferably formed froma 1

respect i verongihwhigh arefioer outside tbaohzaedt damonty theeaipflow guttedyiram gharal ity
of negbe%anggnnected t oget her or otherw se assenbled to formthat section.
The olUter Casing section is preferably shaped so as to partially overlap

t he inner casing section. This can enable an outlet of the nouth to be
defi ned between overl appi ng portions of the external surface of the inner
casi ng sé&eefeshlyarfhe taeuth pfethganozzler exerdsopbauhdhe Apspinga antgs gueferably of 15

th I i A . f.erabl
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20preferably evenly spaced along the outlet. The nozzle preferably
conpr i sescamwniinpmi¢rably phssdge af oo partiekdy viartppttheinaicr casingsettiam Thecan
enable an outlet of the 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
15  the nozzle. The outlet is preferably in the form of a slot, preferably having a width in
the range from 0.5 to 5 mm, more preferably in the range from 0.5 to 1.5 mm. The
nozzle may comprise a plurality of spacers for urging apart the overlapping portions of
the inner casing section and the outer casing section of the nozzle. This can assist in

maintaining a substantially uniform outlet width about the opening. The spacers are

20  preferably evenly spaced along the outlet.

The nozzle preferably comprises an interior passage for receiving the air flow from the
duct. The interior passage is preferably annular, and is preferably shaped to divide the
air flow into two air streams which flow in opposite directions around the opening.
25  The interior passage is preferably also defined by the inner casing section and the outer

casing section of the nozzle.

The fan preferably comprises means for oscillating the nozzle so that the air current is
swept over an arc, preferably in the range from 60 to 120°. For example, the base of the
30  pedestal may comprise means for oscillating an upper part of the base, to which the

nozzle is connected, relative to a lower part of the base.



duct. The interior passage is preferably annular, and is preferably shaped
to divide the air flowinto two air streans which flow in opposite

di recti ongoanmumosshhe openi ng. 25The interior passage i scpraderoashsial so
defined by the inner casing section and the outer casing section of the
nozzle. The fan preferably conprises neans for oscillating the nozzle so
that the air current is swept over an arc, preferably in the range from 60
to 120. For exanple, the base of the 30 pedestal nay conprise neans for
oscillating an upper part of the base, to which the nozzle is connected,
relative to a Iomer part of the base. 6 The naxinun1air flow of the air
current nerated he f assenbly r a y in.the ra from 300
Co 800 1 {iPFduRhmate Bt of 6 &7 SRER babity®h B hE Pty S 8B8s 800
litres pekc AREOMGmM 3000 RESOWHEEZSCpFBYcHHRAMRIONS ﬁre@eI‘W%flﬁiQI% rdpEEFRnabbYt® Coanda
surface, | ocated adjacent the nouth and over which the mouth is arranged to

di rect tﬁ@oémﬁSP¢RWWQWﬁtted therefrom Preferably, the external surface of
t he |§ner casing section of the nozzle is shaped to define the Coanda
surface. The Coanda surface preferably extends about the opening. 10 A

Coanda sumhkarezleSnd® éoropiketsy pefaot, mufctate a Goandnhirtdef lovitdd kljaverexhd i ng an
output orifice close to the surface exhjbits the Coanda effect. The fluid
tends to Mquvard erer weich ihe mostheisgeenged b diget theeair Algrngmitisd threfromggi ng’

the surf %@feraﬂ}e t V\%?Q[ﬁafeglfrﬁ%g of$hé@ I{n%f%(su?% Qécg}ﬁﬁrbf e hbz A9 ?su %(ﬁ gDamst hod

of entrai nnent romary air rected over
surface. déﬁd@ﬂrer@qsmﬂm rsmcﬁ&cet HEhef @@etnda asrfade @refSodhhyl axtendsf @oat th1=5opan'n’igt he

effe fl ui w over a Cband su face n und i.n articles such
as gba d @Wfal FHRCAFE? FEAWD XRY) iﬁ OV%quEicﬁgg%J ﬁaae%l%% % 989U Thr ough
use of ao%%@@ﬁ)sé%ﬁfh%%ﬁrfaéé“eﬂhﬁﬁfs‘%ﬁ@@ga@dﬁoéffbfct th@ﬂﬁldftéﬁth‘ﬂo% gerihe fan
assenbly is drawn through the openlng by the air emtted fromthe nouth.

20As des@wrfax@dclb&dlzovwlmstr 'ctihgng gat er dughingathe oufacet Fheotparide ¢fédcestopi ¢
duct . air flowgmnll be referred,to as

foll
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pr ef er abliy dpagsRsvR e CodhdeDaree. SAr dae@ptiohnr thk ifddiés aF b (daAva 8iifiRI NS ai r
surroundlng the air outlet, which acts as an air anplifier to supply bot h

the ppi mang the effeqtong Brid fave omen # &josadp aifaceocambe deed, inTiclensuell ped ai r
wil | 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.

20 As described below, air flow enters the air outlet from the telescopic duct. In the
following description this air flow will be referred to as primary air flow. The primary
air flow is emitted from the air outlet and preferably passes over a Coanda surface. The
primary air flow entrains air surrounding the air outlet, which acts as an air amplifier to
supply both the primary air flow and the entrained air to the user. The entrained air will

25  be referred to here as a secondary air flow. The secondary air flow is drawn from the
room space, region or external environment surrounding the air outlet and, by
displacement, from other regions around the fan, and passes predominantly through the
opening defined by the air outlet. The primary air flow directed over the Coanda
surface combined with the entrained secondary air flow equates to a total air flow

30 emitted or projected forward from the air outlet. Preferably, the entrainment of air

surrounding air outlet is such that the primary air flow is amplified by at least five



25 be referred to here as a secondary air flow. The secondary air flowis
drawn fromthe room space, region or external environnent surrounding the
ai r out | evoandyiobsodi spl acenment, from ot her regi ons ar owad/dere1ismsi and
passes predom nantly through the opening defined by the air outlet. The
primary air flow directed over the Coanda surface conbined wth the

entrai ned secondary air flow equates to a total air flow 30emtted or
projected forward fromthe air outlet.’ Preferably, the entrai nment of air
surrounding air outlet is such that the primary air flowis anplified by at
| east fi viencs, KWHEQxe&mﬂéydmeﬁ@rbmmywbyﬁmm&lwhﬁ@zt@numﬂnEWQaﬂhDWQuhisnDoth
overal | out i,S mai ntai ned Preferably, the nozzle conprises a diffuser
surf ace W%Eg B89 downst r eam of the Coanda 5surface. The external surface of
the inner casing section of the nozzle is preferably shaped to define the
di ffuser surface. Features described above in relation to the first aspects
of the i Avefarabbyn the @Z@tpmmgﬂsa@pldlffmr éurtf@etlh@at@bd@wi@lst@nm efhthe aasgrect s of
the inave e sent ntion
Wil ﬁ Owrggrlf&%es?‘ﬂ%j gﬁl%B\éurrfgc% t S 1 eef\nci?lgg% né%@t%on {) ogzrzgnlg g)r%fepa[\()ﬁf
acconpanthgdd@dm&ngﬁedﬁﬁmwhm@hu: Flgure 1 is a perspectlve view of a
fan assenbly, in which a telescopic duct of the fan 1lbassenbly is in a
fully extended configuration; Figure 2 is another perspective view of the
fan asserply &l oI aiCrbye lif WAL 1 e Hek SRR G BChyAlidhNte @RS el y
isin aretracted position; I gur I's a ectlonal view of the base of

t he pedespplicabfe tb hiee feaondssiahid yspattskeif gheriavdntioki gudracelvirsa. an expl oded vi ew
of tq§ tel escopi c duct of the fan assenbly of Figure 1; Figure 5 is a side
view of the duct of Figure 4 in a fully extended configuration;

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 perspective view of a fan assembly, in which a telescopic duct of the fan

15  assembly is in a fully extended configuration;

Figure 2 is another perspective view of the fan assembly of Figure 1, in which the

telescopic duct of the fan assembly is in a retracted position;

20  Figure 3 is a sectional view of the base of the pedestal of the fan assembly of Figure 1;
Figure 4 is an exploded view of the telescopic duct of the fan assembly of Figure 1;
Figure 5 is a side view of the duct of Figure 4 in a fully extended configuration;

25
Figure 6 is a sectional view of the duct taken along line A-A in Figure 5;

Figure 7 is a sectional view of the duct taken along line B-B in Figure 5;

30  Figure 8 is a perspective view of the duct of Figure 4 in a fully extended configuration,

with part of the lower tubular member cut away;



25 Figure 6 is a sectional view of the duct taken along line A-Ain Figure
5; Figure 7 is a sectional view of the duct taken along line B-B in Figure
5; 30Fi guwwe 2810/momoper spective view of the duct of FigurerdB20102soash!| y
extended configuration, with part of the |ower tubular nenber cut away; WO
2010/ 100460PCT/ GB2010/ 050281 8 Figure 9 is an enlarged view of part of
Figure 8 wth various parts of the duct renoved; Figure 10 is a side view
of the duct of Figure 4 in a retracted configuration; 5 Figure 11 is a
sectional view of the duct taken along Iine CGCin Figure 10; Figure 12 is
an expl oded view of the nozzle of the fan assenbly of Figure 1; 10Figure 13
is afro m/of
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enl arged view of area R indicated in Figure 14.

Figure 10 is a side view of the duct of Figure 4 in a retracted configuration;
Figure 11 is a sectional view of the duct taken along line C-C in Figure 10;
Figure 12 is an exploded view of the nozzle of the fan assembly of Figure 1;

10 Figure 13 is a front view of the nozzle of Figure 12;
Figure 14 is a sectional view of the nozzle, taken along line P-P in Figure 13; and

Figure 15 is an enlarged view of area R indicated in Figure 14.
15
Figures 1 and 2 illustrate perspective views of an embodiment of a fan assembly 10. In
this embodiment, the fan assembly 10 is a bladeless fan assembly, and is in the form of
a domestic pedestal fan comprising a height adjustable pedestal 12 and a nozzle 14
mounted on the pedestal 12 for emitting air from the fan assembly 10. The pedestal 12
20  comprises a floor-standing base 16 and a height-adjustable stand in the form of a
telescopic duct 18 extending upwardly from the base 16 for conveying a primary air

flow from the base 16 to the nozzle 14.

The base 16 of the pedestal 12 comprises a substantially cylindrical motor casing
25  portion 20 mounted on a substantially cylindrical lower casing portion 22. The motor
casing portion 20 and the lower casing portion 22 preferably have substantially the same
external diameter so that the external surface of the motor casing portion 20 is
substantially flush with the external surface of the lower casing portion 22. The lower
casing portion 22 is mounted optionally on a floor-standing, disc-shaped base plate 24,
30 and comprises a plurality of user-operable buttons 26 and a user-operable dial 28 for

controlling the operation of the fan assembly 10. The base 16 further comprises a



15 Figures 1 and 2 illustrate perspective views of an enbodi nent of a fan
assenbly 10. In this enbodi nent, the fan assenbly 10 is a bl adel ess fan
assenbl y,wendii®moisn the form of a donestic pedestal fanpcommoaiosgsa hei ght
adj ust abl e pedestal 12 and a nozzle 14 nounted on the pedestal 12 for
emtting air fromthe fan assenbly 10. The pedestal 12 20 conprises a

fl oor-standi ng base 16 and a hei ght-adjustable stand in the formof a

tel escopi ¢ duct 18 extendi ng upwardly fromthe base 16 for conveying a
primary air flow fromthe base 16 to the nozzle 14. The base 16 of the
pedest al phalstymfrirsiektsad(s wdschamt thasl dnybocythéntdird mathe oo pf epsiungg RBngbrti on
20 mounted on a substanti.ally cylindrjcal ,|ower casi ortion.22. The
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t he not or ca5|n95£grt|on 20 is substantially flush with the external

surface df hepe hewhen thasingg fisor 20Gtp 300, mmypand thganotenedshg Nestien Jhhasxa i s
nount ed ti I fl oy i ng hSC- te,. Oand
compr § secraatihale 8 SrolE Rl BB RRE TR AN e s Gt
28 for caomtheahhdefgorh2600 ap80G@imnOn of the fan assenbly 10. The base 16
further conprises a 9 plurality of air inlets 30, which in this enbodi nent
are in the formof apertures forned in the notor casing portion 20 and
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a hei ght configuretionangélldistrated 20 Figuoe 30@ndmnn retaanted benfrgotadion casillugtryged in on 20

has 5 dj.anmeter_jn the range.from 100 tq, 200. The se plate 24
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configuration, as illustrated in Figure 1, and a refracted configuration,

as il | ustrwnddupwardly Foguthe tise Fhearduat inhgr wbnier mseden 36 duchait lbedtéd
cylindrical,. hase,32 nount n the base 12 of the.fan assenbly. .10, an outer
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t he outer tubular nmenber 34. A connector 37 connects the nozzle 14 to the

open lappanenehed 36fis shdabile pdativeutoubizd withivh dlie @gceiofubilge nipyetier 38, betwieen; hiner
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and a r etifi &pfued2 pBdichitaninnastublilbtisiematesh isrin Hegulle cRtendddgivsition, the far
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20  has a height in the range from 900 to 1300 mm. To adjust the height of the fan
assembly 10, the user may grasp an exposed portion of the inner tubular member 36 and
slide the inner tubular member 36 in either an upward or a downward direction as
desired so that nozzle 14 is at the desired vertical position. When the inner tubular

member 36 is in its retracted position, the user may grasp the connector 37 to pull the

25  inner tubular member 36 upwards.

The nozzle 14 has an annular shape, extending about a central axis X to define an
opening 38. The nozzle 14 comprises a mouth 40 located towards the rear of the nozzle
14 for emitting the primary air flow from the fan assembly 10 and through the opening
30  38. The mouth 40 extends about the opening 38, and is preferably also annular. The

inner periphery of the nozzle 14 comprises a Coanda surface 42 located adjacent the



20 has a height in the range from900 to 1300 nm To adjust the height of
the fan assenbly 10, the user may grasp an exposed portion of the inner

t ubul ar mwoteero/®6s6and slide the inner tubul ar nenber 36pcmaB20tsomn upwar d
or a dowmnward direction as desired so that nozzle 14 is at the desired
vertical position. Wien the inner tubular nmenber 36 is in its retracted
position, the user may grasp the connector 37 to pull the 25 inner tubular
menber 36 upwards. The nozzle 14 has 4% annul ar shape, extendi ng about a
central axis X to define an opening 38. The nozzle 14 conprises a nmouth 40
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the range from400 to 600 nm Figure 3 illustrates a sectional view through
t he Base ai@mngdf45 hdnphigestbadiment, hélozdwéﬂ hea gi livighp an thornge figm 0 thase 16
houses a oller, indicated generally at 52, for 20 controlling the

operation of the fan assenbly 10 in response to depression of the user
operabl e buttons 26 shown in Figures 1 and 2, and/or mani pul ati on of the
user operable dlal 28. The lower casing portion 22 may optionally conprise
a sensor Fsaire 3rillpsieates\a ??Q“%r@it"ied‘f thepughathe bescolh af ﬂl@@sﬁawﬁfdﬁt rgic lpwst
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control sign are prefera infrared signal's
20 controlling the operation of the fan assembly 10 in response to depression of the user

operable buttons 26 shown in Figures 1 and 2, and/or manipulation of the user operable
dial 28. The lower casing portion 22 may optionally comprise a sensor 54 for receiving
control signals from a remote control (not shown), and for conveying these control
signals to the controller 52. These control signals are preferably infrared signals. The
25  sensor 54 is located behind a window 55 through which the control signals enter the
lower casing portion 22 of the base 16. A light emitting diode (not shown) may be
provided for indicating whether the fan assembly 10 is in a stand-by mode. The lower
casing portion 22 also houses a mechanism, indicated generally at 56, for oscillating the
motor casing portion 20 of the base 16 relative to the lower casing portion 22 of the
30 base 16. The oscillating mechanism 56 comprises a rotatable shaft 56a which extends

from the lower casing portion 22 into the motor casing portion 20. The shaft 56a is



25 sensor 54 is |ocated behind a wi ndow 55 through which the control
signals enter the |ower casing portion 22 of the base 16. A light emtting
di ode (nowobovmpseory be provided for indicating whet herctrhms2hamsessenbl y
10 is in a stand-by node. The | ower casing portion 22 al so houses a
mechani sm indicated generally at 56, for oscillating the notor casing
portion 20 of the base 16 relative to the | ower casing portion 22 of the 30
base 16. The oscillating nechanisn1561&onprises a rotatabl e shaft 56a which
extends fromthe | ower casing portion 22 into the notor casing portion 20.
The shaf supgatedsvithin sugpoe t56H contdeiod ta the bovee cBEhg poriwecX2ely beringe td ower

casi ng portion 2 beari ngs . al |l ow the shaft 56a t.o tafe . relative to
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the connecting plate 56¢ is connected to the base of the notor casing

portion Pos®n ofthe ceneetirs plate Ystipeongsticrde Purteponf tho majobeasingt portéan
rel ative A0 l Q casi rtion . e (o tin hani.sm 56 al so
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whi ch opebatis22a Thiasdcil it eadhambane dsdtaaprisds gaenstoaldoy skkdwibadcatshi ch
oscillates the base of the nptor casing portion 20 relative tgo an upper
portion ofithimghq loner cadrg Rertienrdd whichoperateick Cepknh aBcRadiagivgL figgicate
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so wll escri be ere. e range of eac ation cycle of the
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preferably between 60 and 120, and jn this enbodjnmeni is ound 90. In this
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aperture 1 ormed in the lower casing portion 22 for supplying electrical

power t o ca$ieg pamiongSasrpieferdldy b¥tveemodd anc H21°ngndpiorthisemipdincantpy ireewd a
cylindricgal grille 60.in ich .an.array of apertures i s.forned it
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through the apertures 62 and into the base 16. Preferably, the inpeller 64

i s i A3t hdomendrin ghe laweT sasngnastion A &risepplymeelactisel payerda thesfap esisedled to a
rotary shaft 66 extending outwardly froma notor 68. In this enbodi nent,
the notor 68 is a DC brushl ess notor having a speed which is variable by
the controller 52 in response to user manipulation 25 of the dial 28 and/or
a signal received fromthe fenote control.. The aninunls eed of
¢ motor casing portion 20 comprises a cylindrical grille 60 in which an array of
apertures 62 is formed to provide the air inlets 30 of the base 16 of the pedestal 12. The
20  motor casing portion 20 houses an impeller 64 for drawing the primary air flow through
the apertures 62 and into the base 16. 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
having a speed which is variable by the controller 52 in response to user manipulation
25  of the dial 28 and/or a signal received from the remote control. The maximum speed of
the motor 68 is preferably in the range from 5,000 to 10,000 rpm. The motor 68 is
housed within a motor bucket comprising an upper portion 70 connected to a lower
portion 72. The upper portion 70 of the motor bucket comprises a diffuser 74 in the
form of a stationary disc having spiral blades. The motor bucket is located within, and
30 mounted on, a generally frusto-conical impeller housing 76 connected to the motor

casing portion 20. The impeller 64 and the impeller housing 76 are shaped so that the



the notor 68 is preferably in the range from5,000 to 10,000 rpm The notor
68 is housed within a notor bucket conprising an upper portion 70 connected
to a | owewopordiossmo72. The upper portion 70 of the notorclgseeto/sompri ses a
diffuser 74 in the formof a stationary disc having spiral blades. The

not or bucket is located within, and 30 nounted on, a generally
frusto-conical inpeller housing 76 connected to the notor casing portion
20. The inpeller 64 and the inpeller ﬁ%using 76 are shaped so that the 12
inpeller 64 is in close proximty to, but does not contact, the inner
surface ofpelhe G4rpeln eloshousimgy 76, but dedsstaintongict, ythanmudr awrfand ef thenber 78
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em ssions fromthe base 16. In this enbodi nent, the notor casing portion 20

of the baeesing7¢onprises a first annul ar foan1nenber 80 | ocat ed beneath the
grille 60, and a second annul ar foam nenber 82 | ocated between the inpeller
housihg 76 and the 10 inlet nenber 78. The tel escopic duct 18 of the

pedest al Pirciably, thebisd e degrrpcdedali1n fimhe @@ipists sMchbing € €nraedidnd-i gur es
4 to 11. The base 32 of the duct 18 conprises a substantjally cylindrical
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the base 16 comprises a first annular foam member 80 located beneath the grille 60, and
a second annular foam member 82 located between the impeller housing 76 and the

10  inlet member 78.

The telescopic duct 18 of the pedestal 12 will now be described in more detail with
reference to Figures 4 to 11. The base 32 of the duct 18 comprises a substantially
cylindrical side wall 102 and an annular upper surface 104 which is substantially
15  orthogonal to, and preferably integral with, the side wall 102. The side wall 102
preferably has substantially the same external diameter as the motor casing portion 20
of the base 16, and is shaped so that the external surface of the side wall 102 is
substantially flush with the external surface of the motor casing portion 20 of the base
16 when the duct 18 is connected to the base 16. The base 32 further comprises a
20  relatively short air pipe 106 extending upwardly from the upper surface 104 for
conveying the primary air flow into the outer tubular member 34 of the duct 18. The air
pipe 106 is preferably substantially co-axial with the side wall 102, and has an external
diameter which is slightly smaller than the internal diameter of the outer tubular
member 34 of the duct 18 to enable the air pipe 106 to be fully inserted into the outer
25  tubular member 34 of the duct 18. A plurality of axially-extending ribs 108 may be
located on the outer surface of the air pipe 106 for forming an interference fit with the
outer tubular member 34 of the duct 18 and thereby secure the outer tubular member 34
to the base 32. An annular sealing member 110 is located over the upper end of the air
pipe 106 to form an air-tight seal between the outer tubular member 34 and the air pipe

30 106.



15 orthogonal to, and preferably integral with, the side wall 102. The side
wal | 102 preferably has substantially the sane external dianmeter as the

nmot or caswogoponbicon 20 of the base 16, and is shaped sectrigotonsomxt er nal
surface of the side wall 102 is substantially flush with the external
surface of the notor casing portion 20 of the base 16 when the duct 18 is
connected to the base 16. The base 32 further conprises a 20 relatively
short air pipe 106 extending upvvardly1¥romthe upper surface 104 for
conveying the primary air flowinto the outer tubular nenber 34 of the duct
18. The dihe duicpé8 XoBipriscsps dbmcd birygwding traemhbal 11y foo-gaxdied the primaryerisi de
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casi ng pasth et viQe 06 of ihe pbasel 18, for exanpl e by nmeans of co-operating
snap-fit connectors 123 or screwthreaded connectors | ocated on the air

gui dildg nmenber 114 and the notor casing portion 20 of the base 16. Thus,
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pi pe 106." Each ese radial air guiding vanes 126 25 extends al ong
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base 32 a&hghrichel 2% within the air pipe 106 which each receive a respective portion of the
primary air flow from a respective one of the air channels 124 within the air guiding
30 member 114, and which convey that portion of the primary flow axially through the air
pipe 106 and into the outer tubular member 34 of the duct 18. Thus, the base 32 and the



air guiding nmenber 114 of the duct 18 serve to convert the spiraling air
flowemtted fromthe diffuser 74 into an axial air flow which passes

t hr ough twe 20u®ossbubul ar menber 34 and the inner tubul cTreBrOaV0sER1t 0 t he
nozzle 14. A third annul ar sealing nenber 129 rmay be provided for formng
an air-tight seal between the air guiding 5 nenber 114 and the base 32 of
the duct 18. A cylindrical upper sleeve 130 is connected, for exanple using
an adhesi ve or through an interferencdfit, to the inner surface of the
upper portion of the outer tubular nmenber 34 so that the upper end 132 of
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uppergenzﬁ%@§gg#mﬁﬂ£§%&%§?3%%@@?gygﬁghber 34 to forman air- tight seal
bet ween the upper sleeve 130 and the outer tubular nmenber 34. A cylindrical

| oner sl eeve 140 is connected, for exanpl e using an adhesive or through an
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tight seal between the upper sleeve 130 and the outer tubular member 34.

A cylindrical lower sleeve 140 is connected, for example using an adhesive or through
an interference fit, to the outer surface of the lower portion of the inner tubular member
20 36 so that the lower end 142 of the inner tubular member 36 is located between the
upper end 144 and the lower end 146 of the lower sleeve 140. The upper end 144 of the
lower sleeve 140 has substantially the same external diameter as the lower end 148 of
the upper sleeve 130. Thus, in the fully extended position of the inner tubular member
36 the upper end 144 of the lower sleeve 140 abuts the lower end 148 of the upper
25  sleeve 130, thereby preventing the inner tubular member 36 from being withdrawn fully
from the outer tubular member 34. In the retracted position of the inner tubular member

36, the lower end 146 of the lower sleeve 140 abuts the upper end of the air pipe 106.

A mainspring 150 is coiled around an axle 152 which is rotatably supported between
30 inwardly extending arms 154 of the lower sleeve 140 of the duct 18, as illustrated in

Figure 7. With reference to Figure 8, the mainspring 150 comprises a steel strip which



has a free end 156 fixedly | ocated between the external surface of the
upper sleeve 130 and the internal surface of the outer tubular nenber 34.
Consequenwbypid/toessori nspring 150 i s unwound fromthe axlperidmommsoise i nner
tubul ar nenber 36 is |lowered fromthe fully extended position, as
illustrated in Figures 5 and 6, to the retracted position, as 5 illustrated
in Figures 10 and 11. The elastic energy stored within the mainspring 150
acts as a counter-weight for mai nt ai nil g a user-selected position of the

i nner tubular nenber 36 relative to the outer tubular nmenber 34. Additional
resi st andes tdret vad o6 drvedly lo¢at¢d1®ti’vn¢1eﬂletemmadusunfmwbrfnh@ﬁppee Iskever&3Q 0 t he

10 outer tubul ar nber i ri | oad arcuat e band
Tos " pr o raf B Bl naaree bt B S Er g e i B S e o
groove 1660 exh@Rslinadr&htesBEIe18Mtk d MnedRbllat RRIILEMES iSloRRMR s thdV t h
reference to Figures 7 and 9, the band 158 does not extend fully about the

| ower sl diehe cxtgndedapngition, @@mhbtstrg@d ln\ﬁoglypbésﬁnﬂ@ dndbe 1@mcteEaulitendasi61 of

t he band I II 5 ei ved
w trin al BaRIPd EES ForREAT e Pl BB B Sl R B O
164 is | @6@&0&1 b@lnoaanelglﬁefoﬁ aﬂalﬂﬂainyng Bnsér-Rctddopssitihler ok ihhe @bgar 161 of
the band 158 to urge the external surface of the band 158 against the
|nternaln@ﬁ@%ﬁéérﬁﬁuvh@t@%@@ﬁr%@E@T%@Hﬁ%m%%r 34, thereby increasing the
frictional forces which resist novenent of the inner tubular nenber 36
relative to the outer tubular nenber 2034. The band 158 further conprises a
gr ooved pnirdlitiimlal k8 6tanehite ha motdrhent exflibel iinmmtu‘tiuktrlmcrabe&d%@mmtybtte tho t he

conpr.essi on s ng 164, ich d f es an._a Ly extendi roo 67 on
t he éﬁt erOHEﬂf rAeempir 1his Barde 3“?%%‘?%’8 edrggefe f‘n({]ﬂég éﬁa is 25

| ocat ed qy@feda flod SAsktict me:t@ﬁale@aﬁe(?@@fﬁgsa@)ﬂnﬁﬁﬂaV AbORY l%beeit@rﬂﬂﬁé" of its
internal surface of the outer fubular menber . The groove 167 has

subst ant |cabmmfeﬁ¢télaﬁar@bomr¢ggIlwewlcﬁvh ldfid Waidii Iafercmptth Fagurth@ andi%dlk ri b 168

to i nhi bit l.ative r en .t he |nn r nenber .36 and t he
bt or o SEedasE o8 i Rtehd Y i it Ehveaith & P errass: B senti on
202. Eachppbsitdresd® ﬁﬁCtEéUhSenldﬁwlb&f themard 158 @BmprifdsW Aldialy ighergRmiiart ed
parts, but in this enbodi nent each of the outer casing section 200 and the

i nner5 cadibhy vdueh isorecoiged igthin epeapertiisn 62 fasmsddni the lowemgreventAf. déd part .
The i nner. o&%?ésﬁgn,?gﬁ%F& ?sollgc d&l t, %%eﬁ %r‘i&%@l\%{?@ﬁﬁbﬂ&ﬁﬁa of th%*%ﬁ ozzle 5

14, and h era surrace aped to flne

t he Coandal sifrthadend 258 @h fufglesthé esterifah Gerfabd, ofglic band USS ageindbhandetnaper ed
surface 48. The outer casing section 200 and the inner caS|ng sectiion 202
t oget her SHE#GerRf fgﬁ 0&%&41 arj eapsrod, shgehgwermenng the Hictipg! okes Ahighys, t he

interior r@s@s?s[ﬂ&?en?egfloleﬁ{eeﬂﬂﬂér 1%9191'?1; n{eﬁﬁ)er 36 relative to the outer tubular member
20  34.

The band 158 further comprises a grooved portion 166, which in this embodiment is
located opposite to the compression spring 164, which defines an axially extending
groove 167 on the external surface of the band 158. The groove 167 of the band 158 is
25  located over a raised rib 168 which extends axially along the length of its internal
surface of the outer tubular member 34. The groove 167 has substantially the same
angular width and radial depth as the raised rib 168 to inhibit relative rotation between

the inner tubular member 36 and the outer tubular member 34.

30  The nozzle 14 of the fan assembly 10 will now be described with reference to Figures

12 to 15. The nozzle 14 comprises an annular outer casing section 200 connected to and



10 opening 38. The interior passage 204 is bounded by the internal

peri pheral surface 206 of the outer casing section 200 and the internal

peri pher avourdmes0208 of the inner casing section 202. pErassanmsefsit he
outer casing section 200 conprises an aperture 210. The connector 37 which
connects the nozzle 14 to the open upper end 170 of the inner 15 tubul ar
menber 36 of the duct 18 conprises a tilting nechanismfor tilting the
nozzle 12 relative to the pedestal 1416 The tilting mechani sm conprises an
upper nenber which is in the formof a plate 300 which is fixedly |ocated
Wi t hi n t ketcagegtaboet @1 GnnuGpt inoeratdsing tehigorpPOd. e E3CD ofrdlycsbacitionegnayl ban t h t he

outer casi ng section 200. The pl ate 300, conpri se .circul ar erture 302
Chr ough JPPEH e HPIRRY ohcpr i taipeb & BB et GeiE0a from
the tel exaOR Sectis2088nd TREinaONARMAectih 202 & PSFMEORPHI SRSpRtilQWalgldrenber
in the formof an air pipe 304 which is at |least partially inserted through

t he open mpbéad nafd Tieonedr cesiag pestien 202 Pefings theednée!l genimphi&ofdhe ngrzhe 304
has subst.gnt | e i nt a i ter . a h ir r r e 302
for rre§ i rﬁt %%@hlﬁ%%é Q’ﬁﬁeﬁ}%g% 5]{5@1 egélnstuh%gecgﬁgc C(%lr 1853%1 4 &idﬂor %et]ﬁﬁll%rﬂelgfteogh&lagnnul ar
seal i ng refer42raiffiker v deduzle shitficd 49 adngpaed Qirfact Ught seal between the
i nner surface of the inner tubular nenmber 36 and the outer surface of the
air pipe 304, and inhibits the withdrawal of the air pipe 304 fromthe

i nner t ubyl J: i t air

ol e 304 Mg ERRE sctfon, I0Fall b FunthChany RelH 0% booEBER Ry kI L2 L o
12 and whntchorapassago 204 ed tieynemtt hpEhidOthe iktefibepishdge I0dsextchdd abouit elnd s

bet n the air_pipe.304 and th 0 plate 300 for caonveying ai

ther dft REEHNS %ﬁe%é%ﬁfmrep%&gs%ies ﬁwds%%v % i) Pt BRr S Ui 2 _
bel | ows g¢ahd RUtc!BURS Lsectdnl 2G(5 hn @MUt AEmACHIPAGaMBIRIR: 02 of WThn@p air-
17 tight seal between the hose 310 and the air pipe 304, and a second

annul ar sesihg sagtioe 202 TBA Hask of the uterarsing pephipn $6@ comptisgeen aptreurhds@ 310 and
the plate 300. To tilt the nozzle 12 relative to the pedestal 14, the user
simply pulls or pushes the nozzle 12 to cause the hose 310 to bend to all ow

the pl at ehd3QnbtdFBTewhieh @bhnkRtstthe hbL 1l 4 tPtHRpIRhpp& chdel 70VfaRe gl red to
nove the nozzle 12 depends on the tightness of the connection between the

pl at &5 300ubatkd merabei 36 of the dvoul8 serapiises gridfing archanism deretitiagdghe pewts 2 to 4
N. Th 12 i | i 1 hi:
oo LR DUETEREAY TRUSONNE AL 2 AO0R S ARl REOF,

untilted position, 1 the axi's is's

fully tilgch poisithe dorm A$ atfiete B0 zkIgicH 25 fisedly llb@tkdr @lthini the apertirbe21pedest al
14, the axis X is swept_along a substantially vertical 10plane. The nouth
40 of th&niigraiie tharile @cReR de iyarrby it Hbe paisy casng Sﬁét%gel@-em@ Plaihe nout h

40 is defhpped is&VQ{%%ré%Ei t%%ertu?é 3699!&1‘89@ RAfidn &Q?ﬁ% a%lﬁo&f crk@}€ th1t €r nal

peri pheral surface 2 e outer casirng sectl and the external
peri gher ahtesar fascge 203 fuin e ttkecoprndirct ¢8siThg cewwiiond7X0@herroosypeistsi arel y. 1 n
this exanple, th .as illustrated in

mout h. 40 is substanfially annul ar and,
Fi gur o 180 ABbe B Ar a1 A BRG B r sl AL Bat gt FBHEN al ong
a line pagsiopeh dppéetad qablor thbraHahuibifr N9Zab& 3¢ THis td pipexasPhes the
overl apping portions 212, 214 of the internal peripheral surface 206 of the
outer cashbripnsiedy thersapGontnul dhenceortas theadirquar iaptrera P03 fared én #B30EET t he
I nner Caspllar‘gg 366 8% R %or%r?ezctoarrﬁ. If required, an annular sealing member may be provided
25  for forming an air-tight seal between the inner surface of the inner tubular member 36
and the outer surface of the air pipe 304, and inhibits the withdrawal of the air pipe 304
from the inner tubular member 36. The plate 300 is pivotably connected to the air pipe
304 using a series of connectors indicated generally at 306 in Figure 12 and which are
covered by end caps 308. A flexible hose 310 extends between the air pipe 304 and the
30  plate 300 for conveying air therebetween. The flexible hose 310 may be in the form of

an annular bellows sealing element. A first annular sealing member 312 forms an air-



20 shaped so that the nmouth 40 tapers towards an outlet 216 arranged to
direct the primary flow over the Coanda surface 42. The outlet 216 is in

t he formwd ary/@msul ar slot, preferably having a rel ati veryceonsisesst w dt h
inthe range from0.5 to 5 mm In this exanple the outlet 216 has a width
in the range from0.5 to 1.5 nm Spacers may be spaced about the nmouth 40
for urging apart the overlapping portions 212, 214 of the 25 internal

peri pheral surface 206 of the outer cé%ing section 200 and the external
peri pheral surface 203 of the inner casing section 202 to maintain the

wi dt h of tighe saitbicbrecdliBe dose Bé0 dedithedir pyel304Thebe spackeasulayschieng nt egr al

with either the internal .peripheral surface of, the, ou asj.ng section
200 or ¢ HERBEF af harTisen pRar oS RruEE boowrs e hnaltall EEELeR on 20,
18 To opepbaile 12helafidd tRaReHabtallly, tﬁéﬂ@seu%ﬁﬁplflqﬂn@%ffsgﬁs@@ tRPRGARS 1Ak one of
the buttons 26 on the base 16 of the pedestal 12, in response to which the

cont r ol | gépuszhe besodlilete eng terallow thgplats W tatmotchieldtivgde [the ais pipeTRY4.
rot at Lon LQf i | ler 64 uses DI i i . 0 .into the
base 1o dnerhasslaiep 8% RIREATIRENGREN of dle BURBR B R ShRAAMG0
Dependi nGetiech hig: slpeed0hd tieairpipe3088andtib eraferubigriy tiad tangd Gummay 4. bet ween
20 and 40 litres per second. The primary air f|]ow passes sequentially

t hrough tlike mﬁrﬁeﬂEé? PreéRigh Iy gnopablp gvithie a dage pd el 07 Aromrpip uatyiodnostiepm of t he
bl ades of: kT -7 (g - UV THA 1.0 b d from
tho a1 1 ubSTRgihb WK i SCAUBAR holBroRl By Lt Bt DA O )

ent er s t He iatittedymldivego resrpedestdil 4, td exie Dhisldvepheloag mwsabistaitiallgwiedica vanes
122 q'vidf the primary air flowinto a plurality of portions, and guide
each bortpaélﬁ' of the primary air flowinto a respective one of the

axi al ly-extending air channels 128 wthin the air pipe 106 of the base 32

of the tel escopic duct 18. The portions of the primary air flow nerge into
an axi al Themdutiod0 af thehmzzlarld iedddateddowamdmthehusanol thpinpezld 6. Theopth mar y

air flow pass u rds .t hrough the outer t I 15 nenber .34 and the
Mner £t ArHERDEY SRR bt e BYHRRy Pt ST HRe RO TP o
ent er t hguiideeT(0606f PauRYadfs Qéctione20005d! the béterndl HBiiphekdlQuifedzb @3 44, the
primary air flowis divided into two air streans ich pass in opposite

di r edfi orike mpeyugsaing kectioari0P alcspastive g isthisogxaptpte, Hiszmpeth 10 is mebstapially r
streans t LNt erd . .l rs.the th 40
o the nodufd iyt AR R 0L RsoheRESRRRR RSy BRI I A
subst ant isadtloye@wlong alltpatdiey dpewirivgllBhrofigh the noozz 14, Idthidédakiphe, tthe nout h

40, the flow direction of the air streamis substantially reversed. The air
stream i QVETHDINE RAUEANDY % Bt pgﬁ@rm%nai @E?Plt?ﬁaléﬂffﬁ?‘?ez%‘tﬁ/tﬁe ABLCH AN t t ed

hrough the; The i hl i 505 i : h 40
throug %Eﬁloglﬁdog{"ﬁéﬁ%gﬁﬁ‘gl ?grrl@;e!ra{f%ﬁbfa&' 303 b ‘?rﬂzi}erétc%‘?né (LA PE2 pUt

is direct over ce 42 of the noz 4,7 causing a
secoftar yhagied sblthay thombethghepat éavdrgds ameutdn 2d Giarraeged tofdiractrthé pomatshe

S )r(]tGH nal fl%nWVio{fecfrntgngdanaf %&rifa];ciecﬂ.l )i"hfe rocl)lt ett 9?6 risegli 81% 01I:ncl)uo dant gllﬁlu alljrtsllo%,t 216 of
preferably having a relatively constant width in the range from 0.5 to 5 mm. In this
example the outlet 216 has a width in the range from 0.5 to 1.5 mm. Spacers may be
spaced about the mouth 40 for urging apart the overlapping portions 212, 214 of the
25 internal peripheral surface 206 of the outer casing section 200 and the external
peripheral surface 203 of the inner casing section 202 to maintain the width of the outlet
216 at the desired level. These spacers may be integral with either the internal
peripheral surface 206 of the outer casing section 200 or the external peripheral surface

203 of the inner casing section 202.

30



mouth 40 and from around the rear of the nozzle 14. This secondary air flow
passes 30 through the central opening 38 of the nozzle 14, where it

conbi nes wibt201ovtoesspr i mary air flow to produce a total aipcTidB2010/03028ai I
current, projected forward fromthe nozzle 14. 19 Dependi ng on the speed
of the notor 68, the mass flowrate of the air current projected forward
fromthe fan assenbly 10 may be up to 400 litres per second, preferably up
to 600 litres per second, and nore pré?erably up to 800 litres per second,
and the maxi num speed of the air current may be in the range from2.5 to
4.5 ms. T dfiveate therfagiassembhyut @, dic ofer dbpepes amagprapmaté bowwbthebgttodse2tmout h 40

of the nozz e, 14 es that the air flow ses ev ver.t i ffuser
aur { ace 28 nhE<gl P PR Ao misbaedt RS MEA CBLEG DR AR 1| o
to be reghdodib fRid 1 ihipBlId g4. fTIRVWotibR W heAintpROECHY @Jus@soawf;ﬁﬁh
expansion. The relatively shall ow angle of the diffuser surface 10 to

t he cent e tx b dpavar lmm&leolpﬁémlﬁgof?,@e actlenad 1t2h’ér@bgbathg iapertuses phef aliler flow
Lo oesur RINA! e iRRNR"kaPLE AL YRGERECOM Aol NPT SR Gapise the

air f becoms? enerating vor i’ces e expan3|3n f egi on.

Such vor tblemn(zarankiemdntsg P2 sécdad.e ahe primatyl bip Wloengssandqassialty airegginoi se in
the air f|0m/thCh can be undesirable, particularly in_a donestic product

such as 4&h9 anpeliehdossing fibosndythsj diduea Tor viieawites f%y@ﬁdhq kéadgs of dacer
f
surrace iiéf @1“75 ﬂge§ f?le‘g)?ﬂdr? Hﬁ ogv Q)' lye )?IQFsth{1far01ﬁrtﬁ§ ﬁﬁfu%etoﬁ fnhtﬁe w t he

surface exten I'ng substantially para to the central axis
openin g 38 spmlingemr flony dhg @sintange amlfrowf trags tiksaia gmelmgl thembérel laii, wheteow can

trav efficien out from nozzl e 14, ena n a ow.can be
expe en&%ﬁ‘dc ?ﬂt ﬂ?/ guéfngavaa?ss@n@@ldafth%%%?% al é@tO@T %allweo KA Ssenbl y
10. 20 204 %uﬁ{el\@chlporﬁbtf bP®e pliRREI K9 RRAGTH A refsﬁ’&tlfvé’ron@ rdFahd RQia@Y- ai r

current, the fan conpri si ng
extending air channels 128 within the air pipe 106 of the base 32 of the telescopic duct

18. The portions of the primary air flow merge into an axial air flow as they are emitted
from the air pipe 106. The primary air flow passes upwards through the outer tubular
15 member 34 and the inner tubular member 36 of the duct 18, and through the connector

37 to enter the interior passage 86 of the nozzle 14.

Within the nozzle 14, the primary air flow is divided into two air streams which pass in
opposite directions around the central opening 38 of the nozzle 14. As the air streams
20  pass through the interior passage 204, air enters the mouth 40 of the nozzle 14. The air
flow into the mouth 40 is preferably substantially even about the opening 38 of the
nozzle 14. Within the mouth 40, the flow direction of the air stream is substantially
reversed. The air stream is constricted by the tapering section of the mouth 40 and
emitted through the outlet 216.
25
The primary air flow emitted from the mouth 40 is directed over the Coanda surface 42
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 216 of the
mouth 40 and from around the rear of the nozzle 14. This secondary air flow passes
30  through the central opening 38 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.



Snmeans for creating an air flow, an air outlet, and a tel escopic duct for
conveying the air flowto the air outlet. 2. Afan as clained in claim1,
wher ei n twe 20mans4shor creating an air flow conprises anpchshavoseasd a
notor for rotating the inpeller. 10 3. Afan as clained in claim2,
wherein the means for creating an air flow conprises a diffuser |ocated
downstreamfromthe inpeller. 4. Afan as clained in claim1, conprising a
base housing said neans for creating 1Ban air flow, the duct ext endi ng

bet ween the base and the air outlet. 5. A floor standing pedestal fan for
cr eat i ng Rapcrding ounthespeed phthefrastor 68phé siasgflaw rats of hlouat ogram prapeéd er and

a notor for rotati he 1| | ]er tq creat air flow, an.air outlet, and
2 tol escdmrerlion B8 o Gnoalinlf ry Saith BB e ke SeePre gt ieatly Bdlo 6. ' o
fan as clegpmeges BerC k@oft D andBERI PretdigbIPage 16 T 1itReSpd SHcbhdisaid rcat ed
downstreamfromthe inpeller. 7. Afan as clainmed in claim®6, conprising

means f omagiidisgeadhes the air Prsent erdyticdd tixofapgaireme. Yt 4.08%8. i nto t he duct.

8. Atan as clained in claim7, wherein the air flow guiding nmeans
conprises a plurality of vanes each for guiding a respective portion of the
ai r fl owTsi dvep dliftribmtidnhef elicf prisery iioviRidslonpehedudduth 49lof the nozzle 14

ensures that the air flow passes evenly over the diffuser surface 44. The diffuser surface
44 causes the mean speed of the air flow to be reduced by moving the air flow through a
region of controlled expansion. The relatively shallow angle of the diffuser surface 44
10 to the central axis X of the opening 38 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,
particularly in a domestic product such as a fan. The air flow projected forwards
15 Dbeyond the diffuser surface 44 can tend to continue to diverge. The presence of the
guide surface 46 extending substantially parallel to the central axis X of the opening 38
further converges the air flow. As a result, the air flow can travel efficiently out from
the nozzle 14, enabling the air flow can be experienced rapidly at a distance of several

metres from the fan assembly 10.

20



9.A fan as clainmed in claim8, wherein the air flow guiding neans conpri ses
a plurality of radial vanes located at |least partially within the duct,
each of twe wnadioadeovanes adj oi ning a respective one of the/qe2oroasiisy of
vanes. 510.A fan as clained in any of the preceding clains, wherein the air
outl et extends about an opening through which air fromoutside the nozzle
is drawn by the air flowemtted fromthe air outlet. 11. A fan as
clainmed in claim10, wherein the air &%t et conprises a nozzle 10conprising
a nmouth for emtting the air flow, and an interior passage for receiving
the air flow fromthe duct and for conveying the air flow to the nouth.

12. A faggiggggained in claiml1l, wherein the interior passage is shaped to
divide t ived air flowinto two air streans each flowi ng along a
respective side of the 150pening. 13. Afan as clainmed in claim1l or
claim 12, wherein the interior passage is substantially annular. 2014. A fan
as claimdd | nParﬂQObfsta@dlagrmdmalt Bnifor oigssingian aineurrpNt fhee fneerieprisindit t he

openi 89. eja%s fdbr’ cfré%tlngsdn% rafllow an | A 80 et andCI %leg@op:l‘cl 18 f&r COn\\’IvgI 1{1@‘. anh

nozzl @ conpri ses an rnner casing secti’on an er casin ction whic
t oget her fldeffortke hinGuti@ut h. 25 16 A fan as clained in claim15, wherein
the nouth conprises an outlet |ocated between an external surface of the
i nner casing section of the nozzle and an internal surface of the outer

casing section i, tREHAZA! B claim 1, wherein the means for creating an air flow
comprises an impeller and a motor for rotating the impeller.
10
3. A fan as claimed in claim 2, wherein the means for creating an air flow

comprises a diffuser located downstream from the impeller.

4. A fan as claimed in claim 1, comprising a base housing said means for creating

15  anair flow, the duct extending between the base and the air outlet.

5. A floor standing pedestal fan for creating an air current, the fan comprising a
base housing an impeller and a motor for rotating the impeller to create an air flow, an
air outlet, and a telescopic duct for conveying the air flow to the air outlet.

20
6. A fan as claimed in claim 5, wherein the base comprises a diffuser located

downstream from the impeller.

7. A fan as claimed in claim 6, comprising means for guiding the air flow emitted

25  from the diffuser into the duct.

8. A fan as claimed in claim 7, wherein the air flow guiding means comprises a
plurality of vanes each for guiding a respective portion of the air flow emitted from the
diffuser towards the duct.

30



WO 2010/ 100460PCT/ GB2010/ 050281 22 18. A fan as clained in claim16 or

claim

17, wherein the outlet has a wwdth in the range from0.5 to 5 mm 519. A fan

as cl ai mestioi2o10amy460f cl ains 11 to 18, wherein the nozzl ecemranieEs2sa

surface | ocated adjacent the nouth and over which the nouth is arranged to
direct the air flow. 20.A fan as clainmed in claim19, wherein the surface
ext ends about the opening. 10 21. Afan as clained in claim19 or claim

20, wherein the nozzle conprises a di £t user located downstream of the

surf ace.
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22. A fan as clainmed in any of the preceding clains, wherein the
fan is a%l adel émsasi Shamcdamsdain §. wha8in thepedBewaguidiag nsaabs campiisdslay as

vanes adjoining a respective one of the plurality of vanes.

10. A fan as claimed in any of the preceding claims, wherein the air outlet extends
about an opening through which air from outside the nozzle is drawn by the air flow

emitted from the air outlet.

11. A fan as claimed in claim 10, wherein the air outlet comprises a nozzle
comprising a mouth for emitting the air flow, and an interior passage for receiving the

air flow from the duct and for conveying the air flow to the mouth.

12. A fan as claimed in claim 11, wherein the interior passage is shaped to divide
the received air flow into two air streams each flowing along a respective side of the

opening.

13. A fan as claimed in claim 11 or claim 12, wherein the interior passage is

substantially annular.

14. A fan as claimed in any of claims 11 to 13, wherein the mouth extends about the
opening.
15. A fan as claimed in any of claims 11 to 14, wherein the nozzle comprises an

inner casing section and an outer casing section which together define the mouth.

16. A fan as claimed in claim 15, 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.

17. A fan as claimed in claim 16, wherein the outlet is in the form of a slot

extending at least partially about the opening.
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18. A fan as claimed in claim 16 or claim 17, wherein the outlet has a width in the
range from 0.5 to 5 mm.
19. A fan as claimed in any of claims 11 to 18, wherein the nozzle comprises a

surface located adjacent the mouth and over which the mouth is arranged to direct the

air flow.
20. A fan as claimed in claim 19, wherein the surface extends about the opening.
21. A fan as claimed in claim 19 or claim 20, wherein the nozzle comprises a

diffuser located downstream of the surface.

22. A fan as claimed in any of the preceding claims, wherein the fan is a bladeless

fan assembly.

23. A pedestal fan substantially as hereinbefore described with reference to the

accompanying drawings.



