1 A Fan Assenbly The present invention relates to a fan assenbly. In a
preferred enbodi nent, the present invention relates to a donestic fan, such
as a pedesbabidimmsef or creating an air current in a 5 r egmcebfiosesor ot her
donestic environnment. A conventional donestic fan typically includes a set
of bl ades or vanes nounted for rotation about an axis, and drive apparatus
for rotating the set of blades to generate an air flow The novenent and
circulation of the air flowcreates alwind chill' or breeze 10and, as a
result, the user experiences a cooling effect as heat is dissipated through
convecti on and evaporation. SuchAfEBmsAssembdyail able in a variety of sizes
and shapes. For exanple, a ceiling fan can be at least 1 min dianeter, and
is usually nmounted in a suspended manner fromthe 15 ceiling to provide a
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around 30 cmin dianeter, and are usual?y free standi ng and portable.
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generating an arr oW, € range from300 to 500 1/s. The
pedestal may al so support a mechanismfor oscillating the 20drive apparatus
and the set of hlades to sweep the air flow over an arc. A disadvantage of
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rotation about an axis, and drive apparatus for rotating the set of blades to generate an
air flow. The movement and circulation of the air flow creates a 'wind chill' or breeze
10  and, as a result, the user experiences a cooling effect as heat is dissipated through

convection and evaporation.

Such fans are available in a variety of sizes and shapes. For example, a ceiling fan can
be at least 1 m in diameter, and is usually mounted in a suspended manner from the
15  ceiling to provide a downward flow of air to cool a room. On the other hand, desk fans
are often around 30 cm in diameter, and are usually free standing and portable. Floor-
standing 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. The pedestal may also support a mechanism for oscillating the

20  drive apparatus and the set of blades to sweep the air flow over an arc.

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
25  can vary from product to product and even from one individual fan machine to another.
These variations result in the generation of an uneven or 'choppy' air flow which can be

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

In a domestic environment it is undesirable for parts of the appliance to project
30 outwardly, or for a user to be able to touch any moving parts, such as the blades.

Pedestal fans tend to have a cage surrounding the blades to prevent injury from contact



bl ades of the fan is generally not uniform This is due to variations
across the bl ade surface or across the outward facing surface of the fan.
The ext enwoabioirese variations 25 can vary from product pew/gs20ohusb2sand even
from one individual fan machine to another. These variations result in the
generation of an uneven or 'choppy' air flow which can be felt as a series
of pulses of air and which can be uncgonfortable for a user. In a donestic
environnment it is undesirable for parﬂ% of the appliance to project
30outwardly, or for a user to be able to touch any noving parts, such as
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i nvent i onnpesddbidesr @aufedn assenbly conprising neans for creating an air
flow, an air outlet for emtting the air flow, the air outlet being nounted
on a stand for 10 conveying the air flowto the air outlet, and a tilt
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gravity dffining, dtdershiogenbiyair nassegephraugb thet t@tipg imechanism pedest al f ans where
a bladed fan and drive apparatus for the bladed fan are connected to the
top of the pedestal and thereby rendering the fan

Thus, in the present invention the stand serves to both support the air outlet through
15  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 a base
of the fan assembly, thereby lowering the centre of gravity of the fan assembly in
comparison to prior art pedestal fans where a bladed fan and drive apparatus for the
bladed fan are connected to the top of the pedestal and thereby rendering the fan
20  assembly less prone to falling over if knocked. The provision of the tilting mechanism
enables a user to orient the air flow emitted from the fan assembly, for example towards
or away from a user. The flexible hose of the tilt mechanism can inhibit the leakage of

air from the tilt mechanism as the air flow passes therethrough.

25  Preferably, the tilt mechanism comprises a first member connected to the stand, and a
second member connected to the air outlet and wherein the flexible hose extends
between the first member and the second member. The second member is preferably

pivotably connected to the first member.

30  The first member preferably comprises an air pipe of receiving the air flow. The stand

preferably comprises, or is in the form of, a duct for conveying the air flow created by



20 assenbly less prone to falling over if knocked. The provision of the
tilting nmechani smenables a user to orient the air flowemtted fromthe
fan assembbypidfwossexanpl e towards or away from a user. Poe/dB2ewidsbmohose of
the tilt mechanismcan inhibit the | eakage of air fromthe tilt nechanism
as the air flow passes therethrough. 25Preferably, the tilt mechani sm
conprises a first nenber connected to the stand, and a second nenber
connected to the air outlet and wherei’h the flexible hose extends between
the first nmenber and the second nenber. The second nmenber is preferably
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hei ght-admé?h HRstaBdestatal. 5The duct is preferably connected to a base
housi ng said neans for creating an air flow. The neans for creating an air

flow preferably conprises an inpeller, a notor for rotating the inpeller,
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I ongi tudinal direction, the fan assembly preferably ‘conprises nmeans for
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duct. These vanes may be |ocated on the internal surface of an air guiding
menbdp rmunt ed over the diffuser, and are preferably substantially evenly
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20  conductance losses within the fan assernbly The air flow guiding means preferably

comprises a plurality of vanes each for guiding a respective portion of the air flow
emitted from the diffuser towards the duct. These vanes may be located on the internal
surface of an air guiding member mounted over the diffuser, and are preferably
substantially evenly spaced. The air flow guiding means may also comprise a plurality

25  of radial vanes located at least partially within the duct, with each of the radial vanes
adjoining a respective one of the plurality of vanes. These radial vanes may define a
plurality of axial or longitudinal channels within the duct which each receive a
respective portion of the air flow from channels defined by the plurality of vanes. These
portions of the air flow preferably merge together within the duct.

30



4 The duct may conprise a base nounted on the base of the fan assenbly, and
a plurality of tubular nenbers connected to the base of the duct. The
curved vaneomeyoize | ocated at | east partially within treTRei0afsoishe duct.
The axial vanes may be |ocated at |east partially within nmeans for
connecting one of the tubular menbers to the base of the 5 duct. The
connecting neans nmay conprise an air pjipe or other tubular nenber for

recei ving one of the tubular menbers. *The fan assenbly is preferably in the
formof a bl adel ess fan assenbly. Through use of a bl adel ess fan assenbly
an air cUuheahtt mancoepgerebat etbumadrouthe bhee afghe & asdhtdgendfaaplurality | n
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area, or em ssion zone, absent noving blades fromwhich the air flowis
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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.
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

20  orinto 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
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

25  the fan assembly through the duct to the air outlet, and then back out to the room space
through the air outlet.

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
30 functions. Examples of secondary fan functions can include lighting, adjustment and

oscillation of the fan assembly.



5 The shape of the air outlet of the fan assenbly thus need not be
constrained by the requirenent to include space for a bladed fan. For
exanpl e, wbeosymogat| et may be annul ar, preferably havi pgTaBreiogisb2son t he
range from 200 to 600 mm nore preferably 5 in the range from 250 to 500
mm Preferably, the air outlet extends about an openi ng through which air
fromoutside the nozzle is drawn by the air flowemtted fromthe air
outlet. This opening extends about an>axis, which is pref erably horizont al
when the air outlet is in an untilted position. The 10 axis is inclined by
an angle preferably in the range from5 to 15 when the air outlet is in a
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connecte utér casing section of the nozzle. Each section is
preferably forned froma respective annul ar nenber, but each section may be
provided by a plurality of nmenbers connected together or otherw se
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a plurality of spacers for urging apart the overl appi ng portions of the

i nner cagimeptk éotangtingribic aihdowutml arciatiriog peseagd fonrestivingethpeirAlos. This can
assist in maintaining a substantially uniformoutlet w dth about the

openi ng. The spacers are preferably evenly spaced along the outlet.

Preferably, the mouth of the nozzle extends about the opening, and is preferably
15  annular. The nozzle preferably comprises an inner casing section and an outer casing
section which define the mouth of the nozzle. The second member of the tilt
mechanism is preferably connected to the outer casing section of the nozzle. Each
section is preferably formed from a respective annular member, but each section may be
provided by a plurality of members connected together or otherwise assembled to form
20  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 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 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
25 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 preferably evenly spaced along the outlet.

30  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. The



6 interior passage is preferably also defined by the inner casing section
and the outer casing section of the nozzle. The fan assenbly preferably
conpri sesworansl0d4® oscillating the air outlet so that trhe/GB2100s06ds0w is
swept over an arc, preferably in the range from60 to 120. For exanple, the
base of the fan assenbly may conprise neans for oscillating an upper part
of the base, to which the stand is connected, relative to a | ower part of

t he base. The maxi mumair flow of tHe air current generated by the fan
assenbly is preferably in 10 the range from 300 to 800 litres per second,
nor e prefigead yassaget sepreferebly fisondedned thy BOONhdrt sasmgpertieenhdhe Juter ai r

outl et pref.erably c rises a surface |ocated adjacent the nouth and over
whi ch t hé&? ?’r%?%tlﬁgogﬁﬂ% 8 to direct the air flowenitted therefrom This
surface is 15 preferably a Coanda surface. Preferably, the external surface
of the inner casing section is shaped to define the Coanda surface. The
Coanda sJﬁrpé@Iea%@l@glérmgﬁesabémme&mms ﬁOhescalbeémgﬁ@e alnogiddnd dhas thfadce is a

type of C& e ap close to
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surface odhasef t}de fal aRshblyahiayngdmigrideanecans formsggiangg ah hipp&attagfehe Bape, Coanda
effect 20 is already a proven, well docunented nethod of entrainnment in
which a (® Wﬁtﬁhﬁh%lﬁtﬁn# 18&@11111%0% Feattvedo gueverackpfilpbastr f ace. A description
of the features of a Coanda surface, and the effect of fluid fl ow over a
Coanda surface, can be found in articles such as Reba, Scientific American,
Vol une 214 rﬂammeuﬂn%ﬁﬂqmgﬁsh@aﬁr tar&R2 geddratod bl thtsémcn‘sseanlﬂ:peiasnpiafemhiy ace, an
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enters tReoHks Patk&ndf romthe stand. In the follow ng description this air
floww ||l be referred to as primary air flow The primary air flowis
emtted fromthe air outlet and preferably passes over a Coanda surface.
The pri 1Y air outlet preferably comprises a surface located adjacent the mouth and over which
the mouth is arranged to direct the air flow emitted therefrom. This surface is
15  preferably a Coanda surface. Preferably, the external surface of the inner casing section
is shaped to define the Coanda surface. The Coanda surface preferably extends about
the opening. A Coanda surface is a type of surface over which fluid flow exiting an
output orifice close to the surface exhibits the Coanda effect. The fluid tends to flow
over the surface closely, almost 'clinging to' or 'hugging' the surface. The Coanda effect
20  is already a proven, well documented method of entrainment in which a primary air
flow is directed over a Coanda surface. A description of the features of a Coanda
surface, and the effect of fluid flow over a Coanda surface, can be found in articles such
as Reba, Scientific American, Volume 214, June 1966 pages 84 to 92. Through use of a

Coanda surface, an increased amount of air from outside the fan assembly is drawn

25  through the opening by the air emitted from the mouth.

As described below, air flow enters the air outlet from the stand. 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
30  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 be



30air flow entrains air surrounding the air outlet, which acts as an air
anplifier to supply both the primary air flow and the entrained air to the
user. Thewenorozionsd air will be 7 referred to here as aprse@Brdavosomor fl ow.
The secondary air flowis drawn fromthe room space, region or external
environment surrounding the air outlet and, by displacenent, from other
regi ons around the fan, and passes predom nantly through the opening
defined by the air outlet. The prinarﬂ'air fl ow directed over the Coanda
surface 5 conbined with the entrained secondary air flow equates to a
total ai refeirodvtoemire tedseongarppedioad Tl ssaentlafy anfloives diawnofiengbe room
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exanpl e bbojesitd forwntdfrorafte ginoatléto PréferabB cepainytinAgend 6Bt B@Sounidihgvdit ch:
Figure 1 is a perspective view of a fan assenbl % in which a tel escopic
duct of toHHel BnsucdsBbithe pemagy girr {lpwyisexPrliérsy O i f legpt rfats HRes. 20000 gure 2

I's anot hey B@H@P&til St %h BMRT whillea LA0oASSER ViRl isthAHfafhed: 1N which the
tel escop?)cefgﬁc f t%qae %an aes’s‘g %/I?s ?n a ret rpac%se pgglleti on; Figure 3 is
a sectional view of the base of the pedestal of the fan assenbly of Figure

1; 25Fi re.4.js .an.exp] oded view of. the tel escopic duct of .the. fan
2 solBl Hittortplyt i Rlep foiaonttes & R hu bR e R e B TR 4 i a
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taken along line A-Ain Figure 5;
shaped to define the diffuser surface.

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

15  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

assembly is in a fully extended configuration;

20  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;

Figure 3 is a sectional view of the base of the pedestal of the fan assembly of Figure 1;
25  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;

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

30

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



30 Figure 7 is a sectional view of the duct taken along line B-B in Figure
5; WO 2010/ 100459PCT/ G3B2010/ 050280 8 Figure 8 is a perspective view of the
duct of Rvouom/#oism a fully extended configuration, wtrcpasB0miostise | ower
tubul ar nenber cut away; 5Figure 9 is an enlarged view of part of Figure 8,
wi th various parts of the duct renoved; 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 CGC9n Figure 10; 10 Figure 12 is an
expl oded view of the nozzle of the fan assenbly of Figure 1; Figure 13 is a
front view of the nozzle of Figure 12; 15Figure 14 is a sectional view of

th le. taken along. line P-P in Fi 13; Fi 15 | | d
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per spect iwigh predhOfovh n@iRe et cf aviyf an assenbly 10. In

5  Figure 9 is an enlarged view of part of Figure 8, with various parts of the duct removed;
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;
10

Figure 12 is an exploded view of the nozzle of the fan assembly of Figure 1;
Figure 13 is a front view of the nozzle of Figure 12;

15  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.

Figures 1 and 2 illustrate perspective views of an embodiment of a fan assembly 10. In
20  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
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

25  flow from the base 16 to the nozzle 14.

The base 16 of the pedestal 12 comprises a substantially cylindrical motor casing
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
30  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



20 this enbodinent, the fan assenbly 10 is a bl adel ess fan assenbly, and is
in the formof a donestic pedestal fan conprising a height adjustable
pedest al Wd 2andhossswnozzl e 14 nounted on the pedestal 12 fom/GBroididsozgoai r
fromthe fan assenbly 10. The pedestal 12 conprises a floor-standi ng base
16 and a height-adjustable stand in the formof a telescopic duct 18
extendi ng upwardly fromthe base 16 for conveying a primary air 25fl ow from
the base 16 to the nozzle 14. The basé€ 16 of the pedestal 12 conprises a
substantially cylindrical notor casing portion 20 nmounted on a

subst ant icadihy peyion?dris ceduntedveptiogali ey 2 floot-stendifg, dihehaped baseqdste 3¢, porti on

20 and the,l ower. casi on 22 preferabl have subst anti al the same
S0et o ndnd goaRESrT BB AL T RE -G rie bR .t &S eRiis il S8 e
portion %Qnﬂr@lhﬁ%bﬁé Tgérhﬁéﬂ ¥f fhdisdh WisbhblNeo extiRr Biak 1BUfdraee cohptifis a{ ower
casing portion | ower 9 casing portion 22 is nounted optionally on

a fl oor - Pluapldiyred airdnlees Xhadueh athis gnbademont argyythe degse 08 ererturgs| formaed ty  of
user- gpera H lpﬁé&t Qﬁé%ﬁg%féﬁ‘ioaafg%}?{ﬂ]gﬂ%&h%{ § 8%‘%{ %? R/ isCRALA Yehiflg the

oper a i on O base er conprises a plurality
of air imhet B BOm thbicgfdrrnan elﬁ\}’itcﬁm&ﬁbom thisdmigydémeént thehbas%cmmfaﬁe paRstalir es
formed 5 in the notor casing portion 20 and through which a rlnary air

flow is dedwhaihgieht e pnge Trogn 20Q M 1¢0amey aug H@m@ﬁwwmon F0hasy s
embodi ”Eg%arﬁé%& ha Igeeraége fbnd 1R Bo98A! The bg%%%ﬁgg'@g%ra'b iR Jiange: from

200 to 3 nm an not or casing portion ter In the range
from 100 it the2Ofzenfirom PH@ tdo3¥empl. at e 24 preferably has a dianmeter in the
rangz from200 to 300 mm 10 The tel escopic duct 18 of the pedestal 12 is
moveaBl e bet ween a fully extended configuration, as illustrated in Figure

1, and aTigt fRStdgfe B 'IQLHfaEHeOﬁedeﬁﬁl i1bl MShbXEBI bBwdeAUW Fuidy ckigddpct 18
conprises a substantially cylindrical base 32 nounted on the base 12 of the

f an asserbhijguraionans dlusgrtet ibHigure lepbép rsdacid ednfigerationnactkustrated irand
Figure 2. The duct 18 comprises a substantially cylindrical base 32 mounted on the
base 12 of the fan assembly 10, an outer tubular member 34 which is connected to, and

15  extends upwardly from, the base 32, and an inner tubular member 36 which is located
partially within the outer tubular member 34. A connector 37 connects the nozzle 14 to
the open upper end of the inner tubular member 36 of the duct 18. The inner tubular
member 36 is slidable relative to, and within, the outer tubular member 34 between a
fully extended position, as illustrated in Figure 1, and a retracted position, as illustrated

20  in Figure 2. When the inner tubular member 36 is in the fully extended position, the fan
assembly 10 preferably has a height in the range from 1200 to 1600 mm, whereas when
the inner tubular member 36 is in the retracted position, the fan assembly 10 preferably
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

25  slide the inner tubular member 36 in ecither 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

inner tubular member 36 upwards.

30  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



15 extends upwardly from the base 32, and an inner tubular nmenber 36 which
is located partially within the outer tubular nenber 34. A connector 37
connect s wbeorwomadse 14 to the open upper end of the innecTigGBroicasozseber 36
of the duct 18. The inner tubular nenber 36 is slidable relative to, and

Wi thin, the outer tubular nenber 34 between a fully extended position, as
illustrated in Figure 1, and a retracted position, as illustrated 20 in
Figure 2. When the inner tubular menbé? 36 is in the fully extended
position, the fan assenbly 10 preferably has a height in the range from
1200 to 18dor emittinhtheqainaspen fldve fiomide fanbeskmblynEhivet thagighghé apenhes

refracted position he fan assenbly 10 ef erably.h hei ght in the
range fr 0 e 10, the

v oy ot monp b 4BSRGRE oberihe Serthe oYy A b8y h
user may iﬂ{e@%ﬂéﬁ@lﬁbrﬁ@%@ﬂo% i QRnPlisdshe CoBR@S silrfenl4ar lobREdadjadsht and 25
slide the inner tubular nmenber 36 in either an upward or a downward

di r ect i omncush 4@ en¢ ever gdiiehihe musly 1@ diracts thegir anpecd Baimythel fanegssirellly 18osi ti on.
When the i I 1S 1| r gt user nmay
o on S BN PETRET Ry S b SFHEC 0081 B ser 7
for em t Wengcatdtedgavrstreany ofithe diffaswr biirfictdde Tharlifissesiviace 40 iamnthrgbd @igh t he
openi ng 38. The nouth 40 extends about the ggenin 38, and is preferably

al so anndinsF aweydrony Hisrceplinl HreXyofghe pRaning 3¢ ik sudh & BiRpepado gssid dbia
surface et sfid) V, i

directs t glalr §ﬂ¥%§2 gf?%g%?%gg?gﬁhggggﬁgﬁﬁ%fgpwﬂ@&ggﬁ%gﬁuggphgﬁé ace 44
| ocat ed dorinst4deanh thé céiml Coandaf thaopadeg 48 iamdharguge densbitd a8% adbid ocat ed

downstream of the .diffuser rface 44, The.diffuser surface 44 is arranged
to"t Ser Thdyrmmlos ciutian nhF Les ses 1 Reropbn HanameedIennghy oo as
to assi styihi@® 44 QWdheidssi@ninktghcibROMRILES bAR RSARIAlYAN. frokhehamel e

subt ended between the diffuser surface 44 and the central axis X of the

openi ng 3ssemdly h0+ Hdiergudyesulfaoerdt6 is pref@ablaradranged] substandalbxparplled th shear ound

7. The guide . surface 46 is. ary.anged at an angl o the diffuser surface 44
[0 fort Depi GREOR B SRR o8 et ShsRREA B bR So) PR sl The fan
assenbl y fiQ to Teaig lb@ensitied 866 tHE nicutP4@T Araklally appange thpsrastamid 44 | y
parallel to the central axis X of the opening 38 to present a substantially

f1 at 1and is|9sated somabtirgans fropt Hefaide susfach 40 aictminpang aing £ip sirfaqeotd bieg nmout h
40. A vi , L] i f
£, o SHBaRERSALADRUARR e M LACR e diulh L0 PSRRI om

per pendi dgtvasentthe tdpercdevntfhed 48xhd th amttahexiopeof thg @8BninglB38 A’ngterablibt ended

between the tapered surface 48 and the central axis of the opening 38 is

pr ef er abl¥PuAstnd g gits |cbojracrenBe dPRnL 4 na oy e %raﬁa%%anhg%m in the
range fr%@bggﬁ‘to 600 nm 20 Figure 3 illustrates a sectional view through

the base 16 of the pedestal 12. The | ower casing portion 22 of the base 16

hous@8 a controller, indicated generally at 52, for controlling the

operation.of the fan assepbly 10 |.n response r essi of .t he user
oper abl o i anfusiismommini mouited 8RS RGBSR Iar AeORvEE 1 he
user operaih€ podnddBlof3Be HALE 16 NWBSesCASHRMNELIRE! fnldRAted 2o MBI Pt MLt Y
conprise a sensor 54 for receiving control signals froma renote contro

(not showajtrolling thcoppacaiimnegf thg fathassembbnt( o1 respepsalte depressien ebtcruset er 52.

These contro i gnal re pref.erably infrared si.gnal.s. e sensor .54 is

[ ocat ed. geriehls WG 3o S SaPifghER Dhat on B wBNPRE S oGS SEHRER e

| owenscasiidl@8pat il@Rerdasiaf pbifnts@ayl 6ptichally @binpass 4 tdndgr 4 6l eedeRatg Shown)
may be 30 provided for indicating whether the fan assenbly 10 is in a

st and- by cApE. signigs figwer BTN EOHE t(hefnshpyvnyy al fuesry cunpebersiostp!

i ndi cat e@igggl@%é Ad don@b135s2.f qrheges&jnlnjol”‘gikﬂgs taut%%réigerably infrared signals. The

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
30  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



nmot or casing portion 20 of the base 16 relative to the | ower casing portion
22 of the base 16. The oscillating mechanism 56 conprises a rotatable shaft
56a whi chwexvmmassshr om t he | ower casing portion 22 i ntopCheBios0sasi ng
portion 20. The shaft 56a is supported within a sleeve 56b connected to the
| ower casing portion 22 by bearings to 5 allow the shaft 56a to rotate
relative to the sl eeve 56b. One end of the shaft 56a is connected to the
central portion of an annul ar connectﬂhg pl ate 56c¢, whereas the outer
portion of the connecting plate 56c¢ is connected to the base of the notor
casi ng pondtproeas@ portios 281dfohs badeel rotlgrvecasthadopor tasimg Rotiern 2D ef it at ed

relative,to e.| ower...casi n orti 22. .The oscil | ati.ng mechani sm,56 al so
omor i sobas HoE The PSR B L e Hirisip errpRcas et WER ASeHUT (1 o 92
MhiPh OpQﬁﬁﬁﬂﬁzBw%f%@ﬁn@ﬁﬂhﬁﬁ@ﬂﬁﬂ&&ﬂk:h@dﬁQﬁﬁﬁQpﬁﬂﬂﬂﬂﬁi'yh@%h5§@6amhiCh
oscillates the base of the notor casing portion 20 relative to an upper

portion G&EPRATEd|volen acstesivagobepricstpd 2o thetak casing peidiorr2shisbgasings to

oscil kati 0, ive to e e-gen I .and so
ool ot DR IRE PR g Sh Al EOLRELIBEESAETERRI L, oL 0ty ifnd

Mot or cagbimgecparthithd céfral baionws dntarihbRr lcomvektind plataS6d)gvhaedsak ithowter i S
preferably between 60 and 120, and in this enmbodinent is around 90. In this
embodi memertionRf the eenneglingplateerds ah Famesisd ite therhagh glethe teptplesdBRROAIYUNd 3 to

5 oscill %Pic)()fhiﬂﬁdﬁsshhg%ot@i @ékth%})&tiﬂﬁizﬂtsto %%Wg{at&i%ia?iv%? ‘?ﬁ%tl%%f chdmpugh an

aperture rmed 1nt ower c ng portion 22 tor supplying electrical
power t o pbhtenf2h EssestilayingGnechBnidines tnasocom@sicng mant (min skdvigdogatedses a

cylingrical .gril]e 60 i.n which an array of apertures 62 is.forned t

o ovittle st fofjeccesing paropre which Shetisn”f R aGBsnaranism, THEH o

casi ng p%ﬁﬁér@l‘l‘y 2050 USeh A0illafRehd Bdse &F thOmo %miﬁgp&%n ROIBRfiYe &) 4n f1 OW

t hrough tthe apertures 62 and into the base 16. Preferably, the inpeller 64

i's in thappareriadn ef theBvwrrxesing pawon Ape raak, arMheedhapieins dor B4illaing omhect ed

to a rotar haft, 66 extendin ut dly frama .not 8. .dn this

enbodi ment e Horapn e el bFR kA e oS SR he e b BRb b 1 s
vari abl e rippet drece@ndselatief cHeidT the SRABS Cadify Y&&Ion MENkPathat iootheabwthe di al
28 and/or a signal received fromthe renote control. The maxi mum speed of

t he Adt orcadng partipp @y prsisyably betyeecp &AGand Y sndipchsemwdoomt ipeunthe not or

Lhe 1ot 0 e ! FpHPUE
connect e 0ro oot dinfh B Uy MG HRARA 30 PR PR R D et

conpri seso & odtiflititmesycled penmiidge. 12 rhanspoekcracablcads enardy tithosgh havpargrspi r al
bl ades. The nmotor bucket . is | ocated within, and npunted on,_a generally

f r ust o- coRmed| N thelaMreerasg ATt %%F%ngwg&? O Heite e 48 ERGTROY t i on
20. The ijgpel l er 64 and the inpeller housing 76 are shaped so that the
inpeller 64 is in close proximty to, but does not contact, the inner
surfdle of the 5 inpeller housing 76. A substantially annular inlet nenber

78 is connected to.the bott of t.he i | | er, haysing 76, for guiding the
ori mary A PG CRES PPRE™ ShEPPERRotey feirral R elrant el HeTEREP 16 o
the pedesghaturd26d WbHBEd ©PFOVIHS BR a3l RIS theBMcf 1 ofltREPEIREl LD TR se

em ssions fromthe base 16. In this enbodi nent, the notor casing portion 20

of the baxdon@singmortiane) kouspy &t ingpeblar & for slsgwine thveprigaylabcve thrpegieat h t he
ﬁ{)luls: ﬁg6gl%e e?a%negtu?%Z&f %P e%n??r]r@#{)‘tga:’se t/lgfinﬂre e?a%%, t ez i&lﬁ&f& %g ig) ¢l BRe orrtnho%a{ mpel I er
25 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
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
30  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



15The tel escopic duct 18 of the pedestal 12 will now be described in nore
detail with reference to Figures 4 to 11. The base 32 of the duct 18

conpri seswe subpmbvgati al |y cylindrical side wall 102 andpem/Gsroimo2sapper
surface 104 which is substantially orthogonal to, and preferably integral
with, the side wall 102. The side wall 102 preferably has substantially the
sane external dianeter as the notor casing portion 20 20 of the base 16,
and is shaped so that the external sulface of the side wall 102 is
substantially flush with the external surface of the notor casing portion
20 of t hdompaska s@tiohran disaehadmgtspird bladesoribegnatdr beckehis lbestel wahinThiel base 32

further conprises a relatively short .air. pipe 10 xt endi wardly from
the upper UHITLEE S6aTraly CoRbapPirgl iAo REFDRaIe SITaReR o R REStB e er
tubul ar rRIRE hordn . I HuRllcl&t addhedinpel& MR TB6uré Shapeefse ik ltie
substantially co-axial with the side wall 102, ané has an external dianeter
which is 1@p¢%€m64y issippPlogs praxamity He, pwft deasatot cioatnst ehe dpnar tarfger of thabul ar
menber 3 t,A18 t .- R pe o. b i nserted
o ho st EubHETe el SRRl Ry hulh bl BErtRP ThChs iy o MRE

axi al | y- éwttemdd e ripslickOhusiay Twefdr auidieg tlanptiferyoait €lows intd deecingfellehe ai r
pi pe 106 for formng an interference fit with the 30 outer tubular nenber
34 of th&OBYRE 748 and thereby secure the outer tubular nember 34 to the
base 32. An annul ar sealing nenber 110 is | ocated over the upper end of the
air 13 pipe 106 to forman air-tight seal between the outer tubular nenber

34 and t recfarablypitlpebai® 66 oTHe bdettal 1@ fochgrdosgsises dizneidg ddoam durirddurgngrenber
114 for quiding the primary air flow emitted fromthe diffuser, 74 into
the 4fr BPpe caBwiomHE BT Yof diondn HRRSEPOHIE bt HP N TEGRETeOR 16 1 or
recei vi nghd hie RbIcBRIpYsA o fiflsl Aufdr 393rh RRARS 80 IR atc@Mindith BRERIRPEEnENd 118
for conveying the primary air flowinto the air pipe 106. e air guiding

menber 1B4scicencheusdar tmrmhinambeie 8D decate@2basiveerhdhedimpellgghousing 7 rnddhali ng
menber 114 is cgnnﬁgted to the base 32 by means of co-operating snap-fit
connect oP¥ehHe Iocat ed on the base 32 and the air guiding nember 114. A
second annul ar sealing nenber 121 is | ocated about the open upper end 118
for form ng an air-tight sealing bet ween the base 32 and the air quiding

nmenbdf 1iAe tﬁlgsqqpiméucg dtterf tha refestalel 23wilt Rawalha desaribiechi merfpdetal mth s

connect e‘?et"e&n}%%ﬁ? e UPRET1 18N OhaldN§) TRLAL dﬁ?ﬂé’%orﬂﬁfi&eisoaf‘s %Eagﬁ%lﬁ;he base

16, for exanp ans of co-operating snap- connectors screw
15 t hr eadetindrivahaicowsll | l@Qaied an ranhblar aippegsurticogl e whéth kldutandtiilhe not or

casing portion 20 of the base 16. Thus, the air quiding nmenber 114 serves
to conne@ffﬁltbg@l (@t andg Prgerably picgral ity the iddg agdst & The sggf‘pmiaﬂ@%y of
air guidi i : t i di ng
20 monber T4 Pors gaps il LAt SftelrlPl ity A BbforJoyhlRofidn 1 H 02,
74 800 tofiehaibaspilpeaddés shapet hiosthek dmpkeermpheurdidae ofuihdi side mertibé02 194
conpri ses ven. ai ui.di vanes 122 ich are evenly s ed.abqut the
Comer ! soriintans the? Rl B8 XRRET stfie s O SURR i BrAE St B Rt 55 et
at the cqgt{BerPfhet Rt ABER HRRR%cdERMihd Ifhsof 6t hﬁheﬁbasegyz flirhgr ¥BRBAsesld 4, and

thus define a plurality of air channels 124 within the air

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
25  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
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
30  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



25 gui di ng nenber 114 each for guiding a respective portion of the primary
air flowinto the air pipe 106. Wth particular reference to Figure 4,
seven radwel2osimogai di ng vanes 126 are | ocated within tipeTaB20Ig3628006.
Each of these radial air guiding vanes 126 extends al ong substantially the
entire length of the air pipe 126, and adjoins a respective one of the air
gui di ng vanes 122 when the air guiding menber 114 is connected to the
30base 32. The radial air guiding van 3 126 thus define a plurality of

axi ally-extending air channels 128 within the air pipe 106 which each
recei ve aipceklodotipue apairttighh safl betheen the gutérrtabylaminembéoyd dndotle airrmppect i ve
one of tﬂg air channels 124 within the air guiding nmenber 114, and which
convey t ?'portion of the primary flow axially through the air pipe 106
and into the outer tubular nenber 34 of the duct 18. Thus, the base 32 and
the air %g;?ing menber 114 of the duct 18 serve to convert the spiraling
ai r fl owldgiducedS sompeifsst hdoaied fayrsgiding memberald 4abeor guidang thel pimedii @h passes
t hr ough r - . 34 .an ian t k to the
nozzlg 1&E%%8¥hﬁgdkgﬁg%$ggﬂgeaZ{H%)g%ﬁ%&&H%Zg%h:gkﬁépgb@@%ﬂ%@pﬁé%%Z%rning

an air-tihghtn spal lovet wré&n 16 fier recdivigyitdd pgmasrdieflod foraniek bdze 1lbasel @2 of the
duct 18. 10 A cylindrical upper sleeve 130 is connected, for exanple using
an adhesiope PP FEUdR fancohermedhe REmary tir flog i theieping Uilfacldheadir t he

upper por.ti t-en . e p 32 of

t he uppeg&gﬁgég%n%%glﬁglFéeg#ga$?]nﬁﬁgqﬁgﬁgg(gﬂﬁgg%%tgg {ﬁ% %ﬁé@?g$%bular
menber 34unenibee ldppecomiceted ao HRObdsaI2ary mndmsrafado-aficaatizpenamit chnriestosd i ght | y
greater t t he external  di apeter. of .the inner tubular nenber 36.to allow
Phe 18" naBloc eyt wAE G QidhlRetER e Appord Soe it A
third anppdggers@alil nw;aféal%%m %é%ﬂeﬁ_dp%a&ﬁm Wf&r%rrﬂﬁgea'h?)a?-ﬁ@ﬁese&% for

formng an air-tight seal with the inner tubular menber 36 e third
annul ar detvdenghareasbdr andshcanpridigsmembernidd! &s illugra@Binifigek 3etligages t he
upper end 132 of the outer tubular, menber 34 t rman airtight seal
borween eHETRsro0F LB Tttt B TEET et o Tl P bl PAgipra st

cyl i ndri e@khd 848N 65foe e¥enplé By inScab® BRES-bPstatidOinapXRBheecss N3 ansa@ehesi ve or
through an interference fit, to the outer surface of the | ower portion of

the ilanerthreednd eannaeiatselocaisd su theatir tgvedingvigembaial Ity andithe meotpinfesing ubul ar
merber 3@ kgl %@f‘tﬁg b?&%‘?%&%ﬁ@pﬁdiﬁggﬂeﬁé‘% 204l & th%‘éﬁﬁ%gﬂﬁacﬂsuéﬁ of the

| oner sleeve 1 € uppér end ower sleeve

subst ant i1&ltb yhethase $@oethepedssnall2di ameter as the | ower end 148 of the upper
sl eeve 130. Thus, in the fully extended position of the inner tubular
menber 36 the upper end 144 of the | ower sleeve 140 abuts the | ower end 148

From bei RGP AT b Lk TOITS Tramet Re Kotor pubirak” ER Tt TR =0
r ef r 20t ednquasirtlilddoroguiding thasperaling bul fow wentbel fr@@36¢ difhsel Bhverto érechidl46 of
the | OwerpipseI ?(%.lelnlt 95 %}l()alljr}lp e,t h% aiP El?iléiinegnrgler%{)ert ?F4 g’érglpgsieg%e%e%fséir guiding
vanes 122 which are evenly spaced about the inner surface of the air guiding member
114. The air guiding vanes 122 meet at the centre of the open upper end 118 of the air
guiding member 114, and thus define a plurality of air channels 124 within the air
25  guiding member 114 each for guiding a respective portion of the primary air flow into
the air pipe 106. With particular reference to Figure 4, seven radial air guiding vanes
126 are located within the air pipe 106. Each of these radial air guiding vanes 126
extends along substantially the entire length of the air pipe 126, and adjoins a respective
one of the air guiding vanes 122 when the air guiding member 114 is connected to the

30  base 32. The radial air guiding vanes 126 thus define a plurality of axially-extending air

channels 128 within the air pipe 106 which each receive a respective portion of the



15 A mainspring 150 is coiled around an axle 152 which is rotatably
supported between inwardly extending arns 154 of the | ower sleeve 140 of

t he duct W8,20m8100dsbustrated in Figure 7. Wth referenceptwdBgiuvesop the
mai nspring 150 conprises a steel strip which has a free end 156 fixedly

| ocat ed between the external surface of the upper sleeve 130 5 and the
internal surface of the outer tubular nenber 34. Consequently, the

mai nspring 150 is unwound fromthe axl'd 152 as the inner tubular menber 36
is lowered fromthe fully extended position, as illustrated in Figures 5
and 6, t orinfey retfier fiodh posipetiove, omsof thewst ckanads i134 Frigun dlee 4i0 gaiingl1. The
el astic ener ored withint mai nsprd 150 agts as,a.counter-wei ght
For i ntBHitg T e ek fodieudRy FRrdb BF e ind BB Fieh e alfnar 2o
relative pig toFen@uhBthd Sitd @RbulEMBALeBHM oMl dhdtaRaAITHLEShS bARSE dha thdre
nmovenent of the inner tubular nenber 36 relative to the outer tubul ar

menber 341 giging e Hy 4 fdhe dng-18ospaedto epnyerttee prirding 38, flow efmtteh| y
f f ' terial, f i 1 hi |
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t o Fi gur e@sermbeaidd d9d thdénbatithulhbhetides 360 texicad f4ul Aythiadandulirhealimywer
sl eeve 140, and so conprises two gpposing ends 161. Each end 161 of the
band 158 TeRst i ldsmay bsdrrayided ifomErming aif gH -8 ScHnbEwests theediiguisingsi t hi n

an apert9&§m&§§15ﬁﬁ$ﬁgé%§1??&H%QWG&1%[eeve 140. A conpression spring 164 is

| ocat ed between the ra y 1nner portions 16la of the ends 20 161 of the
band 158 to urge the external surface of the band 158 agai nst the internal
sur f t he outer t bula{ nenber 34, .thereby increasing the frictional

e of t ] ,
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outer tubyligerrRARESt, Rt the2Rncl RERRN OB HbARL FIRPS SRR aIRAeH
portion 166, which in this enbodi ment is |ocated opposite to the

conpr essiddrsoghatithgyunmsa endiB2 bf thefuppesslegyveaxas loyekwtth tid wrpegeabVdd a67 on
the external surface of .the band 158, .The groove 167 of the band 158 is
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substantially the same 30angular width and radial depth as the raised rib

168 t1& i mcpitebuias|ragmies 3040 dessotiraieh e apra slepyh £30.t Ahirdanmdabeplins and
the outen, Lybulak iFRSMEL (ithe upper sleeve 130 for forming an air-tight seal with the

inner tubular member 36. The third annular sealing member 136 comprises an annular
lip 138 which engages the upper end 132 of the outer tubular member 34 to form an air-
tight seal between the upper sleeve 130 and the outer tubular member 34.

20
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
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

25  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
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

30 36, the lower end 146 of the lower sleeve 140 abuts the upper end of the air pipe 106.



16 The nozzle 14 of the fan assenbly 10 will now be described with
reference to Figures 12 to 15. The nozzle 14 conprises an annul ar outer
casi ng sewbi2on/@M39connected to and extendi ng about an aom@Bzo10/03028D Casi ng
section 202. Each of these sections may be 5 formed froma plurality of
connected parts, but in this enbodi mrent each of the outer casing section
200 and the inner casing section 202 is forned froma respective, single
noul ded part. The inner casing secti om’ 202 defines the central openi ng 38
of the nozzle 14, and has an external peripheral surface 203 which is
shaped t @\ detfinspeng HéO Goemitkal onidiee 242, 133 Whighes retatablyceippdrtedyitarecrs ur f ace

46 and ta ce 48. e outer, cas ctio the.inner
MR 0 A R R it LN o g g Rttt E e o s AT RO
nozzl e 14igukbgs, withecfeiths t00FighRSS Akemaddpring B3NS Rt a tshel aﬁgwm@l 38. The
i nterior passage 204 is bounded by the internal peripheral surface 206 of

t he out erhas:aﬁeﬁgnéééﬁ|f@ﬁdlzdgcaé¢ddbtheen the exivanal perfaqeiedithe usner e 12@8 of the
515 0 t
| nner 5156351 Ng; 386t 581[}§% (?fttf% NSieP ARG 1P Rng‘; %if onge%zl gvt,gﬁei ﬁwaﬁﬂ Z% e 14 to

COITpI’I Ses an aper connec whi C

the open 16p ﬁenmedsndldJﬂ&nahe tkie 15pnekhd mbud @bulaemeebe886 of lohkerddueh tHS
conprises a tilting nechanismfor tilting the nozzle 12 relative to the

pedest al falky eﬁﬁ%dqdu Pasjtiog gk elhstpiship &‘@FP% esdrD- P PBS T§HRGISEPOSBIoRhATh s in
the for mlﬂstﬁteallﬁtﬁglﬁgso 100h&R 1T STl &%@ﬂcyenle&@agt&gd Wit Bhe ﬁﬁglngﬁ%{gt P 210.

acts as a counter-weight for maintaining a user-selected position of the inner tubular

10 member 36 relative to the outer tubular member 34.

Additional resistance to the movement of the inner tubular member 36 relative to the
outer tubular member 34 is provided by a spring-loaded, arcuate band 158, preferably
formed from plastics material, located within an annular groove 160 extending
15  circumferentially about the lower sleeve 140. With reference to Figures 7 and 9, the
band 158 does not extend fully about the lower sleeve 140, and so comprises two
opposing ends 161. Each end 161 of the band 158 comprises a radially inner portion
161a which is received within an aperture 162 formed in the lower sleeve 140. A
compression spring 164 is located between the radially inner portions 161a of the ends
20 161 of the band 158 to urge the external surface of the band 158 against the internal
surface of the outer tubular member 34, thereby increasing the frictional forces which
resist movement of the inner tubular member 36 relative to the outer tubular member

34.

25  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
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

30  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.



Optionally, the plate 300 may be integral with the outer casing section
200. The plate 300 conprises a circular aperture 302 through which the
primary awvo 20ioomoeat ers the interior passage 204 from t lpeTiGB200008p186 duct
18. The connector 37 further conprises a |lower nenber in the formof an air
pi pe 304 which is at |least partially inserted through 25 the open upper end
170 of the inner tubular nmenber 36. This air pipe 304 has substantially the
sanme internal dianeter as the circulaﬂ6aperture 302 formed in the upper

pl ate 300 of the connector 37. If required, an annul ar sealing nmenber may
be provided for formng an air-tight seal between the inner surface of the

i bi t 5 PRGCGAE A IVAF T e TN 1 BipENs0R By e s e FURBF Sy
mermber 362 Jhs. PhahezzR0M tsmptiseo bR bhil &ML Chafly tRiibAS0ALMRLRE (B USi ng a
series of connectors indicated generally at 306 in Figure 12 and which are
17 extending about an annular inner casing section 202. Each of these sections may be
5 formed from a plurality of connected parts, but in this embodiment each of the outer
casing section 200 and the inner casing section 202 is formed from a respective, single
moulded part. The inner casing section 202 defines the central opening 38 of the nozzle
14, and has an external peripheral surface 203 which is shaped to define the Coanda
surface 42, diffuser surface 44, guide surface 46 and tapered surface 48.
10
The outer casing section 200 and the inner casing section 202 together define an annular
interior passage 204 of the nozzle 14. Thus, the interior passage 204 extends about the
opening 38. The interior passage 204 is bounded by the internal peripheral surface 206

of the outer casing section 200 and the internal peripheral surface 208 of the inner

15  casing section 202. The base of the outer casing section 200 comprises an aperture 210.

The connector 37 which connects the nozzle 14 to the open upper end 170 of the inner
tubular member 36 of the duct 18 comprises a tilting mechanism for tilting the nozzle
12 relative to the pedestal 14. The tilting mechanism comprises an upper member
20  which is in the form of a plate 300 which is fixedly located within the aperture 210.
Optionally, the plate 300 may be integral with the outer casing section 200. The plate
300 comprises a circular aperture 302 through which the primary air flow enters the
interior passage 204 from the telescopic duct 18. The connector 37 further comprises a
lower member in the form of an air pipe 304 which is at least partially inserted through
25  the open upper end 170 of the inner tubular member 36. This air pipe 304 has
substantially the same internal diameter as the circular aperture 302 formed in the upper
plate 300 of the connector 37. If required, an annular sealing member may be provided
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
30  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 plate 300 for conveying air therebetween. The flexible hose 310
may be i rwoheildwoswof an annul ar bel |l ows seal i ng el enentpcTAB2T0E50BONUl ar
seal ing nenber 312 fornms an airtight seal between the hose 310 and the air
pi pe 304, and a second annul ar sealing 5 nenber 314 forns an air-tight seal
bet ween the hose 310 and the plate 300. To tilt the nozzle 12 relative to

t he pedestal 14, the user sinply pullé or pushes the nozzle 12 to cause the
hose 310 to bend to allow the plate 300 to nove relative to the air pipe
304. The chweredby endicared0Bo Arbusblchosnd ik beciid thependbe an pifesd OtigHtiness of

t he conne ti et ween.t he ate 300 d the ajr pj.pe 304, .and . s
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X is substantially horizontal, to a fully tilted position. As the nozzle 12
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of t i nt ernal heral surface 206 of the er. casin ction 200 and
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the primary flow over the Coanda surface 4 e ou 216 is in the form
of an anddliatilted ealativzEo phepedeatsl 4.1the pxig >%11srse\r@@t plpag y sobvigntably veiteeh in t he
range frogio 5to5mMm In this exanple the outlet 216 has a width in the
range fré&"6.5 to 1.5 mm Spacers may be spaced about the nmouth 40 for
urging apart the overlapping portions 212, 214 of the internal peripheral
surface 206 of the quter casing section 200 and the externalaﬁerlpheral
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t he bl ades of the diffuser causes the primary air flow to be exhausted

f rom t he sbiarfetlise éhatme meuthrd) permt@fardpin artilatg lGiarrangegdvio ditaet the prieeyy ai r
flow enters the din er,114 e|n he cur ved alr ui. di ng
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axiattys 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
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

30 216 at the desired level. These spacers may be integral with either the internal



15 extending air channels 128 within the air pipe 106 of the base 32 of the
tel escopi ¢ duct 18. The portions of the primary air flow nerge into an

axi al ai rwblow/ms4sbhey are enmtted fromthe air pipe 10@cT/OBOAVISOBOY air

fl ow passes upwards through the outer tubular nmenber 34 and the inner
tubul ar nenber 36 of the duct 18, and through the connector 37 to enter the
interior passage 86 of the nozzle 14. 20 Wthin the nozzle 14, the primary
air flowis divided into two air stredfs which pass in opposite directions
around the central opening 38 of the nozzle 14. As the air streans pass

t hr ough n)héplilanalaurfac:e ﬁéﬁseﬁ@e 0R®4 casing sastioe 280 phtherpxtarial 40riphicralsarfaoz zl e 14.
The air fI { t.o the 4% is preferably substantially even about the
openi ng §§ fIFHgmﬂf%$W%§?P8n 92 "W thin the mouth 40, the flow direction of
the air streamis substantially reversed. The air streamis constricted by
the tapering section of the nmouth 40 and emtted through the outlet 216.
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of the opening 38 allows the expansion of the air flow to occur gradually.
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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
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.
20
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
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
25 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.

The primary air flow emitted from the mouth 40 is directed over the Coanda surface 42
30  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



15 di srupted, generating vortices in the expansion region. Such vortices
can lead to an increase in turbul ence and associated noise in the air flow
whi ch carwbeown@esbr abl e, particularly in a donmestic predwaB2sietsoms a fan
The air flow projected forwards beyond 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 20 further
converges the air flow As a result, {%e air flow can travel efficiently
out fromthe nozzle 14, enabling the air flow can be experienced rapidly at
a di st anceouth 48 end fedm regundshé reamoff e heazlass e Mbisysctondarp@ir Glosy Mssses A f an
assenbly conpri,sin ans. f reatin nair flow.an ajr, outlet for 5
o Lt 1 ng RUEL I il oneRine 4 0T M hereRod mhetrot pehingh v h hpm i
conveyi ngloih® plotludd H¥6thioaif ABwabF aRPWuliehs, pasjebtdd FdrlvhrdB6MamE Sy iler4til ting
the air outlet relative to at [east part of the stand, the tilting

mechani siabering en ity spepd ekihsireotaned themapi gy rafe of dassalr Pwrgaproicdef ai r
passage tdlti i . I fed in
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t he st an@poaligesa pseseuddd rendanocopréshdd §w tdb &O0ditres opirl @dcoadidaniheliei n t he
fl exi ble hose extends between the first nenber and the second menber. 153. A
fan assem My speed ofehe pif ceret may, beip diciapgs Hemsed S Métrber is pi votably
connected to the first nmenber. 4. A fan assenbly as clained in claim2 or
claim3, wherein the first nmenber conprises an air pipe for receiving the
air flowThe even distribution of the primary air flow along the mouth 40 of the nozzle 14

10 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
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

15  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
beyond 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

20  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 5. Afan assenbly as clained in any of clains 2 to 4, wherein the stand
conprises a duct for conveying the air flowto the air outlet and wherein
t he firstwoentemwoiss connected to the duct. 256. A fan aseemaBrorsseisai ned in
claim5, wherein the duct is telescopic. 7.A fan assenbly as clained in
claim5 or claim6, wherein the duct is connected to a base housing said
nmeans for creating an air flow. 21 8_A fan assenbly as clained in claim?7,
wherein the means for creating an airz@IOM/conprises an inpeller, a notor
for rotating the inpeller, and a diffuser |ocated downstreamfromthe
inmpeller. 59.A fan assenbly as clainmed in claim8, conprising neans for
gui di ng kggéﬂhg flowemtted fromthe diffuser into the duct. 10. A fan
assenbl y imed in claim9, wherein the air flow guiding neans
conprises a plurality of vanes each for guiding a respective portion of the
air flow 10emtted fromthe diffuser towards the duct. 11. A fan assenbly
as clai mdd i nAclfe assemblyvaempiising mecans forf Prseyingpeliangllawans aomidt fes a
pl ur agl t X% (?tft ngqgé gﬂr ﬂ\éﬁn fir alp&ﬁfe‘?gelﬁ% %?[’?e% A gtérﬁi ¢ cx\ﬁ\;eg tfl glr% each
of thd radi al respect|ve one o Vanes.

to the air outlet and a tilt mechanism for tilting the air outlet relative to at least part of

the stand, the tilting mechanism comprising a flexible hose defining, at least in part, an

air passage through the tilting mechanism.

10 2. A fan assembly as claimed in claim 1, wherein the tilt mechanism comprises a
first member connected to the stand, and a second member connected to the air outlet
and wherein the flexible hose extends between the first member and the second

member.

15 3. A fan assembly as claimed in claim 2, wherein the second member is pivotably

connected to the first member.

4. A fan assembly as claimed in claim 2 or claim 3, wherein the first member

comprises an air pipe for receiving the air flow.

20
5. A fan assembly as claimed in any of claims 2 to 4, wherein the stand comprises
a duct for conveying the air flow to the air outlet and wherein the first member is
connected to the duct.

25 6. A fan assembly as claimed in claim 5, wherein the duct is telescopic.

7. A fan assembly as claimed in claim 5 or claim 6, wherein the duct is connected

to a base housing said means for creating an air flow.



12. A fan assenbly as clainmed in any of clains 2 to 11, wherein the air
outl et conprises an inner casing section and an outer casing section which
t oget her wefnrelosuspout h for emtting the air flow, and woeres2010id3e2seecond
menber of the tilt mechanismis connected to the outer casing section of
the air outlet. 13. A fan assenbly as clained in claim 12, wherein the

i nner casing section defines and extends about an openi ng through which air
fromoutside the fan assenbly is dr awA! by the air flow emtted fromthe
nmout h. 2514. A fan assenbly as clainmed in claim 13, wherein the opening

ext ends &bout Afwaascinﬁoly as'ndahw@rieictaimﬂewmiem ths nrae$ Erraidaying ebsirdlow al |y
hori zont al t he ai is in . an u osi tion 5. A fan
nosenbly REPER HEqTPRIEh h o Tungraine i dmpeidant EdigihAosiyl e i 30
the rang@ofhomam fro@mkhe Whgdlck.he air outlet is moved froman untitled
position to a fully tilted position. WO 2010/100459PCT/ GB2010/ 050280 22

16. A fan assenbly as claimed in any of claims 12 to 15, wherein the inner

Cocer g ngt o il i Shinf@ah R BACk) SRadRL b o LIME AL RRRRENE O]
t he i nt erchittedpRsmanedif®salinpate tact.

10. A fan assembly as claimed in claim 9, wherein the air flow guiding means
comprises a plurality of vanes each for guiding a respective portion of the air flow

10  emitted from the diffuser towards the duct.

11. A fan assembly as claimed in claim 10, wherein the air flow guiding means
comprises a plurality of radial vanes located at least partially within the duct, each of
the radial vanes adjoining a respective one of the plurality of vanes.

15
12. A fan assembly as claimed in any of claims 2 to 11, wherein the air outlet
comprises an inner casing section and an outer casing section which together define a
mouth for emitting the air flow, and wherein the second member of the tilt mechanism
is connected to the outer casing section of the air outlet.

20
13. A fan assembly as claimed in claim 12, wherein the inner casing section defines
and extends about an opening through which air from outside the fan assembly is drawn

by the air flow emitted from the mouth.

25 14 A fan assembly as claimed in claim 13, wherein the opening extends about the
axis, and wherein the axis is preferably substantially horizontal when the air outlet is in

an untilted position.

15. A fan assembly as claimed in claim 14, wherein axis is inclined by an angle in
30  the range from 5 to 15° when the air outlet is moved from an untitled position to a fully

tilted position.



divide the received air flowinto two air streans each flow ng along a
respective side of the opening. 18. A fan assenbly as clained in claim 16
or clai mié,2omnwoesbn the interior passage 10i s substant iperigB2aromshzmso.  19.
A fan assenbly as clained in any of clains 9 to 18, wherein the air outl et
conprises a surface | ocated adjacent the nmouth and over which the nmouth is
arranged to direct the air flow 20. A fan assenbly as clained in claim
19, wherein the surface is a Coanda s@fface. 21. A fan assenbly as clai ned
in claim20, wherein the Coanda surface extends about the opening. 22. A
fan assenbly as clainmed in claim?20 or claim?21, wherein the air outl et
conpri ses  a diffuser |gcated.dowstrea f t nda surface. 23. A fan
Gosbnbly e chFifetTROAY SHEn® BPECBHEHE LT 49 e W OREnd!h s cfdie
25assenmblgyction aad MhosiRECmSink 36ctRASRIRE ¥n intedtbr pAsshafors&RMRhYthsuhsiant i al |y
as hereinbefore described wth reference to the acconpanyi ng draw ngs.

5 17. A fan assembly as claimed in claim 16, 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.

18. A fan assembly as claimed in claim 16 or claim 17, wherein the interior passage

10 is substantially annular.

19. A fan assembly as claimed in any of claims 9 to 18, wherein the air outlet
comprises a surface located adjacent the mouth and over which the mouth is arranged to

direct the air flow.

15
20. A fan assembly as claimed in claim 19, wherein the surface is a Coanda surface.
21. A fan assembly as claimed in claim 20, wherein the Coanda surface extends
about the opening.

20

22. A fan assembly as claimed in claim 20 or claim 21, wherein the air outlet

comprises a diffuser located downstream of the Coanda surface.

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

25  assembly is a bladeless fan assembly.

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

accompanying drawings.



