A Fan Assembly The present invention relates to a fan assembly! Particularly, but not exclusively, the
present invention relates to a domestic fan, such as a desk fan, for creating air 5circulation and air
current in a room, in an office or other domestic environment. A conventional domestic fan typically
includes a seVd RIadIe®4 vanes mounted for rotation about an axis, and BHRUSGBHRPANES 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 10and, as a result, the user experiences a cooling effect as heat is dissipated through
convection and evaporation. Such fans are available in a variety of sizes and 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 cadiaa Assembhh the other hand, desk fans are often around
30 cm in diameter, and are usually free standing and portable, Other types of fan can be attached to

the floor or mounted on a wall, Fans such as that dis osegg in 'LIJSLD 3603,476 a'}d,Uﬁ 1,&67,060 are
suitable for sthFIRIGSEH LUELOBr 48 30°R HiEHBVANAGE B TR (DR St AT ISRl the air flow

produced by thessatatingrhiadeslatihe fan dsrgestier iy, nrothiniformdsFhisas,d e torsadiigtions across the
blade surface g1 gefose e AuNAIS fAETRg sufase.atine T extethol igng wariations can vary

from product to product and even from one individual fan machine to another. These 25 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 hgMreesiarteiesier ansesidniadaiians thistyreaidancanhs neisytendthe noise
generated may become intrusive with prolonged use in a domestic enyironment. A further

disadvantage’)l(/ét%%'{ gif@lg(%’li?fﬁse%c tréa 3%’3 dytuﬁ%)?éﬂta i r%ls Sees? ﬁt%aé% a{(]r)l.(?eer*rra{)an? §1e user. This
means that therféilownuEbderdoplaceanih closktproxifiiity 2o fhevusesths ardandohitectdaress experience
the coolifg 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. Other
types of fan can be attached to the floor or mounted on a wall. Fans such as that
disclosed in USD 103,476 and US 1,767,060 are suitable for standing on a desk or a
table.
20
A disadvantage of this type of fan is that the air flow produced by the rotating blades of
the fan is generally not uniform. This is due to variations across the blade surface or
across the outward facing surface of the fan. The extent of these variations can vary
from product to product and even from one individual fan machine to another. These
25  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 addition, this
type of fan can be noisy and the noise generated may become intrusive with prolonged
use in a domestic environment. A further disadvantage is that the cooling effect created
by the fan diminishes with distance from the user. This means that the fan must be
30 placed in close proximity to the user in order for the user to experience the cooling

effect of the fan.



effect of the fan. WO 2010/100449PCT/G82010/050267 2 An oscillating mechanism may be
employed to rotate the outlet from the fan so that the air flow is swept over a wide area of a room In
this way the direction of air flow from the fan can be altered. in addition the drive apparatus may rotate
the set of blad¥3 &8 4iety of speeds to optimise the airflow output by thé/fERTHEBHde speed
adjustment and oscillating mechanism can lead to some improvement in the quality and uniformity of
the air flow felt by a user although the characteristic 'choppy' air flow remains. Some fans, sometimes
known as or air circulators, generate a cooling flow2of air 10 without the use of rotating blades. Fans
such as those described in US 2,488,467 and JP 56-167897 have large base body portions including a
motor and an impeller for generating an air flow in the base body. The air flow is channeled from the

base body to g @i tiseRangenstetd amywhichphs aftiflovais promeiedionvacdinwarels amaser. The fan

of US 2,488, 46 e‘{/nljts air flow from%serles of concent Lc slots,tk\{ghfreas th fanfgf 1EJP 56-167897

r
channels the Gir' fiow %osxialcﬁte%ﬁmbﬁegé oA fln%ft%r‘a)lo%?ng B4 (‘:l‘l’%%hargllﬁ%c’tsl%]t. fié 0r‘g";’e base body

portions, the fieckmanththeainedr mowdlitierdibehargingsiotsdimatthe e rdn gehed ilaatasl dréentation of
components of g, fary AR a ARG MRS A RIQMIERCRCHRGAT ﬂ%\é’ﬁmc%‘v%ﬂéa slptithiqut the use of

rotating 20 blades requires an efficient transfer of air flow from the base body to the slot. The air flow is
constricted ad'lt'i8EHEHAG AT T AIoAh RS MBERLHBRTE BhesIPRESS ARG HIHREEN which must
be overcomediytbeiailiofioigsnemted yibe oibi-ane- R iohpperdr fstleretaaproject the air flow
from the slot. Any inefficiencies in the system, for example losses through the fan housing or
disruptions in the air flow path, will 25 reduce the air flow from the fan. The high efficiency requirement
restricts the optiond4oy, themgsienes kistors androtirecnsehssogdreating ahdlow. fithis efperof fan can be

noisy as,yibrafipRs,geReraies Ririne; PRIRG apshimpallas andamsiriidlenessin 13 ayfiaw tend to be
transmitted and amplified. . , _ .
JP 56-167897 have large base body portions including a motor and an impeller for

generating an air flow in the base body. The air flow is channeled from the base body
to an air discharge slot from which the air flow is projected forward towards a user. The
fan of US 2,488, 467 emits air flow from a series of concentric slots, whereas the fan of
15 JP 56-167897 channels the air flow to a neck piece leading to a single air discharging
slot. The large base body portions, the neck and the one or more air discharging slots

limit the arrangement and orientation of components of the fan.

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

flow tend to be transmitted and amplified.

30  The present invention provides a bladeless fan assembly for creating an air current, the

fan assembly comprising a nozzle mounted on a base, the nozzle comprising an interior



- 3 passage and a mouth for receiving an air flow from the interior passage and through which the air
flow is emitted from the fan assembly, the nozzle defining an opening through which air from outside
the fan assembly is drawn by the air flow emitted from the mouth, wherein the nozzle is detachable
from the basé¥8 WAHEUH*the support structure often provided by a set of Fotaf A BIYdE% hoise and
vibrations generated by the motor can be transmitted and amplified within the fan assembly. A
detachable nozzle provides access to the interior passage of the nozzle and the outer casing of the
base so that sound absorbing components can be ?’ncorporated 10 into the nozzle and also the base.
The detachable nature of the nozzle allows repeated access to the interior meani#qhtrhat 1t1he noise and

vibration red REHREEFHHBATE! dofFeasi Ans qRta TN, Ram b BETRE 8 BPHEh AitiSHeE asily.
Silencing companents ganlbe imadlified aranmbtcfaadateeraiolycéehtheondisddindhyibratipersigenerated by a

particular fan assembly. e arandsmentisalsp.canyonient far Manuackis andassembly. 15

Preferably, the Rozzle Is detached from the base through rotation ‘of the nozzle relative to the base.
The nozzle atit theHagehriy BemerdeiedebseratmbseiéfMteads to allow the nozzle to be attached
to, and sybsequently detached from, the base. Alternatively, the nozzle may comprise a detent for
releasably en%a%inqs portion of thetbase 0 inhibit ré)tationt offlhetarglozzﬁ %rﬂ%lsativgi gg 5@13 base. The
portion of the D488"s BretBPRBI) T YRS ot Bt P d6Riprisds a Wedgs. Fhe detent preferably
comprises anvihclifved serfasedvhicithis tonfiguredto tshideoter anlinoipldtduritdie didh@wedge as the
nozzle is rotajedl ?J@I.'Vﬁ 5%&&%5&591@%?&1?&%@&%?@ ﬁﬁetﬂﬁe%%a J%%Qﬁ’r‘% syracesof the detent
e

and the wedge subsequently inhibit rotation of the nozzle relative to the base 25 during use of the fan
assembly to pheveretisesigzofdFoPASE SN IRAdYRIENDY CRITROREHFHM BRETEROHHE detent is
preferably arranged oiax s atengagemnenkaithsaigiperdion of the hase; slvexaspelecdue to the

oo aping 2 o tge Gtersio e LS Pl o Sclachbenrel e bae, T

ucimg co onen as
rformed in one operation orgtwglpmovement, and could be
30 performedaoyuaticufigkill@drubereflthedfan wessitiriydosasibnufiitioring opepancts 4TS nozzle may

comprise a 5%6’&1%%%‘35?%%&%&??&?@&&@9@%@& %IRPGM%BHJ‘&Q@!%M by a particular fan
assembly. The arrangement is also convenient for manufacture and assembly.
15
Preferably, the nozzle is detached from the base through rotation of the nozzle relative
to the base. The nozzle and the base may comprise co-operating screw threads to allow
the nozzle to be attached to, and subsequently detached from, the base. Alternatively,
the nozzle may comprise a detent for releasably engaging a portion of the base to inhibit
20  rotation of the nozzle relative to the base. The portion of the base is preferably in the
form of, or comprises, a wedge. The detent preferably comprises an inclined surface
which is configured to slide over an inclined surface of the wedge as the nozzle is
rotated relative to the base to attach the nozzle to the base. Opposing surfaces of the
detent and the wedge subsequently inhibit rotation of the nozzle relative to the base
25  during use of the fan assembly to prevent the nozzle from becoming inadvertently
detached from the base. The detent is preferably arranged to flex out of engagement
with said portion of the base, for example due to the user applying a relatively large
rotational force to the nozzle, to detach the nozzle from the base. Thus assembly and
disassembly can each be performed in one operation or twist movement, and could be

30  performed by an unskilled user of the fan assembly or manufacturing operative.



* to inhibit movement of the nozzle away from the base. This second detent may locate within a
circumferentially extending portion of a groove formed on the outer surface of 5 the base as the nozzle
is attached to the base. This prevents the nozzle from becoming detached from the base if, for
example, the M AEYEMHR) is picked up by a user grasping the nozzle. In BEFrERI LY Bodiment the
opening is sized to accommodate the base. The 10 arrangement provides for the base, when
detached from the nozzle, to be stored within the opening, for transport and shipping for example. The
nozzle part may be reattached to the base and assembled at the shipping destination, leading to a
reduction in packaging and shipping costs. The base could also be connected and attached to an
alternative nozzle increasing user choice and fan options. The nozzle preferably has a 15 height
extending fromnéhe enewiihe nprzia reoatdien tbebrasatdytbecesidof hethazaferadiacent the base,
the base having a height extending from the end of the base remote fro nozzle to the end of the
base adjacentt0 3@1&%%1 (ev,egﬁg’gqv?fge%?gitﬁo Zt}-:-e e rgﬁr%et%légg Zmrlllg Srﬁ%?réﬂtr%%%%%%%gcé%ight of the
nozzle. More pitbferapiseuthéeisatiiyofthedbeseotson tHe remgectform e e smier stiteheight of the

nozzle, and nastAQ preferablyiaroundRA% tie Baightofdhe-084z 8. e sizest thedse should

preferably allow for a suitably loosg fit of the base within the nozzle to proyide room for protective
packaging antFeapsbioBBRPAiRy e HRIGREoHhE R SEbHB K/ KR qﬁéﬁfa&lnl@%grﬁ@spﬁ to 400 mm,
preferably arannab386. mm 25Preferably the base is substantially cylindrical. This arrangement can be
compact with base dimensions that are small compared to those of the nozzle and compared to the
size of the overall fan assembly. Advantageously, the invention can provide a fan assembly delivering
a suitable codhing @ﬂ%féffﬂ%rﬁ%g%mﬁt‘émﬂ’é?%ﬁsthﬁﬁﬁ priccsptraRdatgyhe base. The

2010/1004149R¢at dGaRROJNBORRYF BiPeferanbn theneezeoaxirndszalkow sowaale axisdo define the
opening through which air from outside the fan gssembly.is ,(lir{lawn b?/ the air fl W el {gt&%%rom the
mouth. Prefefgf)@}?etwggﬁ %&Féagf}%?&m’(ﬁ*sswl&ﬁ:fﬁfﬁag‘@ﬁe AR LSRRI T e Torm of a bladeless

fan assemblytcT Hreoughcusadohss biddeless fan suppimblycatinaiiay rtafdim@rth@t gederavadiwithout the
use of a bladgd o WiloUs e o8 812 HACSAIAIAPIAIEALINSALLUTEN lAMle fppassembly, a

relatively uniform air current can be generated and guided into a room or towards a user. The air
current can traliesnaficiareg o iRTreTIEhasgLtRa o S TtensnB gy Bn as7els difg fsably bas a

15  height extending from the end of the nozzle remote from the base to the end of the
nozzle adjacent the base, the base having a height extending from the end of the base
remote from the nozzle to the end of the base adjacent the nozzle, and wherein the
height of the base is no more than 75% the height of the nozzle. More preferably, the
height of the base is in the range from 65% to 55% of the height of the nozzle, and most

20  preferably around 59% the height of the nozzle. The size of the base should preferably
allow for a suitably loose fit of the base within the nozzle to provide room for protective
packaging and support. Preferably, the height of the fan assembly is in the range
300 mm to 400 mm, preferably around 350 mm.

25  Preferably the base is substantially cylindrical. This arrangement can be compact with
base dimensions that are small compared to those of the nozzle and compared to the size
of the overall fan assembly. Advantageously, the invention can provide a fan assembly

delivering a suitable cooling effect from a footprint smaller than that of prior art fans.



- 10turbulence. 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 15 emission zone, absent moving blades
from which tH¥Q#PHBE Yirected towards a user or into a room. The outgitar&a% Y & Hladeless 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 20 generated
primary air flow can pass from the room space or other environment outside the fan assembly into the
fan assemblyT&iSErBRe iSO aCHIcHS ASEHY & PRFaARSUGH R S e PRME 8 S HESbtion of a fan
assembly as hiaggiessdsdohinteadeskitbexteniddothy 25 desdliniemofth&pawss sautbe and

components ?P?‘hr %zy rlq ;[:Ol{gzgllgaéua}{‘(? rl%:necﬂtﬂlreeg for secondary fan functions. Examples of secondary fan

functions can maly ighting, adjustment and 6sCifiation of the fan assembly. The mouth is
preferably located towards the rear of the nozzle. The nozzle preferably 30comprises a surface,

preferably a Gpapda suHBEe:slacatethadisce blihe-moshaadnyerruhich the srauhisisssanged to
direct the air flow emitted therefrom. Preferably, ;he 6 external surface cif(ih(? inne .ﬂfintq section of
the nozzle is GAASITIOETAL fﬂg“éb&ﬁhges%ﬁqglré‘ée.dfﬁgh@btaqq8éls§u%gacg%) Ereflbly €xtéids about the

opening. A Coanda stifadedisl ddnamrdygpee bt stirfacecovéromhitoh fiuicdlombéxitingglan elitput orifice
close lo the sufes exhipine Coanda eltach J s dlushigndad lpv guethequage glosely, 5
almost 'clinging toﬁ%r%ugglngqtﬁe stifface. The Coanda effect is alrea y a proven, well documented
method of entraisrhert ivanHiciliipriyaytaifomo i sttty iBg ditdeCasrRYa@drisle X dscription of
the featyges @f:8.&Qanda 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,

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
15  emission zone, absent moving blades from which the air flow is directed towards a user
or into a room. The output area of the bladeless fan assembly may be supplied with a
primary air flow generated by one of a variety of different sources, such as pumps,
generators, motors or other fluid transfer devices, and which may include a rotating
device such as a motor rotor and/or a bladed impeller for generating the air flow. The
20  generated primary air flow can pass from the room space or other environment outside
the fan assembly into the fan assembly, and then back out to the room space through the

outlet.

Hence, the description of a fan assembly as bladeless is not intended to extend to the
25  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 oscillation of the fan assembly.

The mouth is preferably located towards the rear of the nozzle. The nozzle preferably
30  comprises a surface, preferably a Coanda surface, located adjacent the mouth and over

which the mouth is arranged to direct the air flow emitted therefrom. Preferably, the



- 10 an increased amount of air from outside the fan assembly is drawn through the opening by the air
emitted from the mouth. Preferably, an air flow enters the nozzle of the fan assembly from the base. In
the following description this air flow will be referred to as primary air flow.-The primary 15 air flow is
emitted from W@ VAP the nozzle and preferably passes over a Coand& $(F2e¥ A& %rimary air
flow entrains air surrounding the mouth of the nozzle, which acts as an air amplifier to supply both the
primary air flow and the entrained air to the user. The entrained air will be referred to here as a
secondary air flow. The secondary air flow is drawf from the room space, region or external
environment surrounding the 20 mouth of the nozzle and, by displacement, from other regions around
the fan asserfBR My Fsssdhs-EushirtpayarigushimeoptninghdeshiudslthEnbLsReThe primary
air flow direciggrverthe Grandausidage-combingtniihibe: endrapaathsecondanyaitfow equates to a
total air flow emltlt<ed or pro %(f:tsedfforward fr mhtigl%ig%lenln Lgeflned t@(t e anzI . Prgf {L%bly, the

. 1§ 4 .KNnown IrTace Over W (00" 11 oririce Clos¢ 10 A ‘e
entrainment ot air surro ﬁdmg the mouteh of the nozzle Is sucﬁgz%n ﬂwa?‘f e primary air flow is amplified

by at least fiveitfatesxhibite fhefevatdy loffetledbt tBridinseds whilow swrodhls evdied dasplt is
maintained. frreferablyithe N2rlg saperisesacdifirer siifacedecaieddaynsiteam wéihe Coanda

surface. The external surface of the inner casing section of the nozzle is preferably 30shaped to define
the diffuser sHPEERNtAT SRS b RYSHIINS Holh pHUES tBERETr e R g Hsa!edir 5H.2The means
for generatingthgdaisiloweprefedatytimprises aauimpelier @oehdanottuctorndtatingfitve vhpeller to

create the air flow.The impeller is preferably a mixed flow.impeller. Preferably there | iffuser
located Withirf{ fﬁ%v?rﬁvﬁe ‘éerlph%uesﬂﬁ%%r%r df%\?\in%%%?n%}lg%,v g t#eg?r%%es gfrl. alsh%é{rbﬁ%%rgl%&ﬁ?‘le%erably aDC
brushless motendtcavolbhviotohidl, |bsses98adegatth d&Bris Trapnghetsrabladsoanddsiifacgaditional

blushed;motoy, Reducing farheprdebris AR GRASKIONS iSsaFwANiaaenIs idoean Ql-raliutant

sensitive environment such as a hospital or around those with allergies. While induction motors, which
arc generally Ris8 ¥ £i&ed B8RRI Brushes, a DC brushless motor can 10 provide a much wider
range of operating speeds than an induction motor. The base preferably comprises means for

inhibiting rempyalef Sl MRS LSRN N MR PRRE EBLe Nig7glp 1S detached
following description this air flow will be referred to as primary air flow. The primary
15  air flow is emitted from the mouth of the nozzle and preferably passes over a Coanda
surface. The primary air flow entrains air surrounding the mouth of the nozzle, which
acts as an air amplifier to supply both the primary air flow and the entrained air to the
user. The entrained air will be referred to here as a secondary air flow. The secondary
air flow is drawn from the room space, region or external environment surrounding the
20  mouth of the nozzle and, by displacement, from other regions around the fan assembly,
and passes predominantly through the opening defined by the nozzle. The primary air
flow directed over the Coanda surface combined with the entrained secondary air flow
equates to a total air flow emitted or projected forward from the opening defined by the
nozzle. Preferably, the entrainment of air surrounding the mouth of the nozzle is such
25  that the primary air flow is amplified by at least five times, more preferably by at least

ten times, while a smooth overall output is maintained.

Preferably, the nozzle comprises a diffuser surface located downstream of the Coanda
surface. The external surface of the inner casing section of the nozzle is preferably

30  shaped to define the diffuser surface.



means for inhibiting remm, al of said means for generating the air flow from the base 15 preferably
comprises a retainer located over said means for generating the air flow. The means for generating the
air flow preferably comprises a motor located within a motor housing, and wherein said means for
inhibiting remBatBPA%¢eans for generating the air flow from the base ¥§ BeRatabl%Pranged to
allow movement of the motor housing relative to the base to reduce the transmission of vibrations from
the motor 20 housing to the base during use of the fan assembly. The impeller is preferably housed
within an impeller housing having an air inlet and ah air outlet. The base of the fan assembly
preferably comprises means for directing a portion of the ajr flow from the air outlet of the impeller

housing towald§ HsSET RS pSRBRHE D IIREH 9% 18RI B B ot WRich AR REHitdSd from the air
outlet of the igypetiembatsisg foprplefahbsubsirnialy ainpdightanglentodhédireatiog thewhich the air
flow passes through at least part of the interjor passage. The interor pas i ferably annular,
30and is prefglrlgg%rs%%ﬁlée(#ga&ﬁ/iﬂg e air oewl?ﬁ?gﬁt%f/olsa %fgé%rfﬁ]saw |§h§%§\f‘v%¥‘r)1{§l Blgegte directions
around the opesfitrgblinttises prefaifssiasaidihmetinties amgdlgr Bousing and downstream from

5  the impeller. 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 and emissions is advantageous in a clean or pollutant sensitive
environment such as a hospital or around those with allergies. While induction motors,
which are generally used in fans, also have no brushes, a DC brushless motor can

10 provide a much wider range of operating speeds than an induction motor.

The base preferably comprises means for inhibiting removal of said means for
generating the air flow from the base when the nozzle is detached from the base. The
means for inhibiting removal of said means for generating the air flow from the base
15  preferably comprises a retainer located over said means for generating the air flow. The
means for generating the air flow preferably comprises a motor located within a motor
housing, and wherein said means for inhibiting removal of said means for generating
the air flow from the base is preferably arranged to allow movement of the motor
housing relative to the base to reduce the transmission of vibrations from the motor

20  housing to the base during use of the fan assembly.

The impeller is preferably housed within an impeller housing having an air inlet and an
air outlet. The base of the fan assembly preferably comprises means for directing a
portion of the air flow from the air outlet of the impeller housing towards the interior

25  passage of the nozzle.

The direction in which air is emitted from the air outlet of the impeller housing is
preferably substantially at a right angle to the direction in which the air flow passes
through at least part of the interior passage. The interior passage is preferably annular,
30 and is preferably shaped to divide the air flow into two air streams which flow in

opposite directions around the opening. In the preferred embodiment, the air flow



passes into at least part of the interior passage in a sideways direction, and the air is emitted from the
air outlet of the impeller housing in a forward direction. In view of this, the means for directing a portion
of the air flow from the air outlet of the impeller housing preferably comprises at least one curved vane.
The or each CHRRANMAE s 5 preferably shaped to change the direction of tHE B YR B around 90.
The curved vanes are shaped so that there is no significant loss in the velocity of the portions of the air
flow as they are directed into the interior passage. Preferably, the mouth of the nozzle extends about
the opening, and is preferably 10 annular. Preferal§ly the nozzle extends about the opening by a
distance in the range from 50 to 250 cm. The nozzle preferab{ly comprises at Iig@s.t one wall defining
rises

the interior pR&SEE A tHaRATHP THE THFEISiRASSHE I S OR WA ppdsihg surfaces
defining the raqutbd Beeferably; thesmetithchapéfeohtieinarid thiispadidgdoetwedn therophosing
surfaces at tQEiso%let of the mouth s in the.range {rom 4, ATLiqrkaf Bl DRl REGIGEAPIY in the
range from 0.5Mm to 1.5 mm. The n.%zz?e may comprise an inner casing section and an outer casing
section whicHelesfire nhesemblytisanpisen ¢ ARaS et BB MaReprafes P Rbi W $folins féspective

annular pemper.yt cathesionmanhedmiQyisied by aap uahty phroenabers connestesitogether or

otherwise assembleﬁﬁo form that section. The outer casing sectign is preferably.sha so as to 20
partially overdPth& iaPEhrgL LaTion® %Féggéﬁcﬁtﬁa%%lgr% &Yﬁ% %Iiyf grﬁﬁo% ﬁ ot

th'tobe detined
between ovedaphirguyptidions dif¢bedxtenhalisteriaceasfagre inner casing section and the internal
surface of the outer casing section of the nozzle. 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 Eapferablst immariEingS ot nazel starriNIg Raiidhs BRrmLeyidH aboRiEtREYYening. The
spacersigre preferablyrraalyspaces.aloegithes adet. ihefase referdiblyncormptisesgantrol means

for controlling_the fan as bly. Eor safety reasons and ease of usc,.it can b dyantagﬁous to locate
control eleme%?@aﬁ;vgég ‘thE neorzl%ezﬁé&’ {ﬁ%fa?ﬁg &3 r%f?ﬁnaéﬁgﬁsst,%rbechwg?é%ﬁ)}nén r_nBIe,
oscillation, tiltimgritightissgeoraadtihatiopudf, aspebdrentting, dneasoorcikdtedipiiiey ephos®peration. 9

The maximury, g oW aliE HoCHUSH! OBRBIAIRG, PXINGJEAN ARy s pieleablyibihe range from
300 to 800 litres per second, more preferably in the range from 500 to 800 litres per second.
between the opposing surfaces at the outlet of the mouth is in the range from 0.5 mm to

15 5 mm, more preferably in the range from 0.5mm to 1.5 mm. The nozzle may comprise
an inner casing section and an outer casing section which define the mouth of the
nozzle. Each section is preferably formed from a respective annular member, but each
section may be provided by a plurality of members connected together or otherwise
assembled to form that section. The outer casing section is preferably shaped so as to

20  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 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

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

evenly spaced along the outlet.

The base preferably comprises control means for controlling the fan assembly. For
safety reasons and ease of use, it can be advantageous to locate control elements away
30  from the nozzle so that the control functions, such as, for example, oscillation, tilting,

lighting or activation of a speed setting, are not activated during a fan operation.



5 An embodiment of the invention will now be described with reference to the accompanying drawings,
in which: Figure 1 is a front view of a fan assembly; 10 Figure 2(a) is a perspective view of the base of
the fan assembly of Figure 1; Figure 2(b) is a perspective view of the nozzle of the fan assembly of
Figure 1; 15FHArRO(E)d% lower perspective view of a portion of the nozZeT¢FBREIAR A Ssembly of
Figure 1; Figure 3 is a sectional view through the fan assembly of Figure 1; 20Figure 4 is an enlarged
view of part of Figure 3; Figure 5(a) is a side view of the fan assembly of Figure 1 showing the fan
assembly in an unfilled position; 25Figure 5(b) is a%ide view of the fan assembly of Figure 1 showing
the fan assembly in a first tilted position; Figure 5(c) is a side view of the fan assembly of Figure 1
showing the fan assembly in a second tilted position;

The maximum air flow of the air current generated by the fan assembly is preferably in
the range from 300 to 800 litres per second, more preferably in the range from 500 to

800 litres per second.

5
An embodiment of the invention will now be described with reference to the
accompanying drawings, in which:
Figure 1 is a front view of a fan assembly;
10

Figure 2(a) is a perspective view of the base of the fan assembly of Figure 1;

Figure 2(b) is a perspective view of the nozzle of the fan assembly of Figure 1,

15 Figure 2(c) is a lower perspective view of a portion of the nozzle of the fan assembly of

Figure 1;

Figure 3 is a sectional view through the fan assembly of Figure 1;

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

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

an untilted position;

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

first tilted position;

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



10 Figure 6 is a top perspective view of the upper base member of the fan assembly of Figure 1;
Figure 7 is a rear perspective view of the main body of the fan assembly of Figure 1; 5 Figure 8 is an
exploded view of the main body of Figure 7; Figure 9(a) illustrates the paths of two sectional views
through the bB$E2WHEMHE fan assembly is in an unfilled position; 10 FiguP€ B2H HO&Petional view
along line A-A of Figure 9(a); Figure 9(c) is a sectional view along line B-B of Figure 9(a); 15Figure
10(a) illustrates the paths of two further sectional views through the base when the fan assembly is in
an unfilled position; Figure 10(b) is a sectional viewlalong line C-C of Figure 0(a); and 20Figure 10(c)
is a sectional view along line D-D of Figure 10(a).

Figure 6 is a top perspective view of the upper base member of the fan assembly of

Figure 1;

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

5
Figure 8 is an exploded view of the main body of Figure 7;
Figure 9(a) illustrates the paths of two sectional views through the base when the fan
assembly is in an untilted position;
10

Figure 9(b) is a sectional view along line A-A of Figure 9(a);
Figure 9(c) is a sectional view along line B-B of Figure 9(a),

15  Figure 10(a) illustrates the paths of two further sectional views through the base when

the fan assembly is in an untilted position;
Figure 10(b) is a sectional view along line C-C of Figure 10(a); and
20  Figure 10(c) is a sectional view along line D-D of Figure 10(a).

Figure 1 is a front view of a fan assembly 10. The fan assembly 10 is preferably in the
form of a bladeless fan assembly comprising a base 12 and a nozzle 14 mounted on,
detachable from, and supported by the base 12. With reference to Figure 2(a), the base
25 12 comprises a substantially cylindrical outer casing 16 having a plurality of air inlets
18 in the form of apertures located in the outer casing 16 and through which a primary
air flow is drawn into the base 12 from the external environment. The base 12 further
comprises a plurality of user-operable buttons 20 and a user-operable dial 22 for
controlling the operation of the fan assembly 10. In this example the base 12 has a
30 height in the range from 200 to 300 mm, and the outer casing 16 has an external

diameter in the range from 100 to 200 mm.



Figure 1 is a front view of a fan assembly 10. The fan assembly 10 is preferably in the form of a
bladeless fan assembly comprising a base 12 and a nozzle 14 mounted on, detachable from, and
supported by the base 12. With reference to Figure 2(a), the base 25 12 comprises a substantially
cylindrical out¥P2aXIA8°46 having a plurality of air inlets 18 in the form of gﬁgiﬁﬁ%@q@éﬁ%@d in the outer
casing 16 and through which a primary air flow is drawn into the base 12 from the external
environment. The base 12 further comprises a plurality of user-operable buttons 20 and a
user-operable dial 22 for controlling the operation bf the fan assembly 10. In this example the base 12
has a 30 height in the range from 200 to 300 mm, and the outer casing 16 has an external diameter in
the range from 100 to 200 mm. 11 With reference also to Figure 2(b), the nozzle 14 has an annular
shape and definesdenizall @peningu?4 2hethozote b4 hdmadneighilir thepange fdime00 to 400 mm.
The nozzle 14 comprises outh 26 loc owards the ft 0 £qr.5 emitting air
from the fan ggg%gr?ngﬂ‘/a Bg?r% tﬁ%ﬁlaﬁzi gggg%gnﬁ%l ?%nﬁégr%%%t %géltl 2%2%2@?%{3& {p)qé?tially about
the opening 24z7thd inprnpistiphenpwhtRe epide mvesindisesraof Bnfia ssyradd28)deated adjacent

the mouth 26.anghaveiwhigh dhe rmombRB1finects e amitteshiany the. fanassemblydl o, a diffuser
surface 30 located downstream of the Coanda surfa(l)gg 28 and %guide surfatf:e 32 loc teigl1 downstream
t

of the 10 diff EEPEN ARSI BRI ARONL S PREIES 07 aHEnGRY R EISHaRa $r8%4se  central axis X
of the openingpaBriResuchicandayush@2tolassist e fontlef miugndittecdfronr thefathassambly 10. The

angle subtendgdheivagt e diffiserriace 80 aaaha Leniral aa AfeoRANIGE.RE IS In the

range from 5 to 25, and In this example is around 15. The guide surface 32 is arranged at an angle to
the diffuser sderipErsneftitferardeausfacens emciostit M o A ECAPIRATFBhthe fan
assembly 10 jffhaguide.seidace B2 dsnrefaiaklycasranged asiantatypardtahtehtheoedtral axis X of

the opening 24 to_present a substantially flat and substantially.smpooth face to .the air floyw emitted from
the mouth 269)}3\5@@8%@6%6%1&%%%npseléhdasvd%(s:% s S@gﬁéan?&%%ﬁst%ae% rtg%rin he g\{ﬁde surface
32, terminatirfgradsactipb suifac@B6ahgtgsattsulodthetiaity per déffidiowiariaoct3€ eahile estigaX of the

opening 24. The, g %&%ﬁ%%"%@%%%#@@%ﬁds%rﬁ%@?a%é andhibe.capalaxisasof the

opening 24 is preferably around45. The overall depth of the nozzle 24 in a direction extending along

the central axi§™X ShtevisiseniieredissrtregehaehoReiroo Be1gin suitrithie &&hsple is around

110 mmy5  agsist the efficient delivery of a cooling air flow from the fan assembly 10. The guide
surface 32 is preferably arranged substantially parallel to the central axis X of the
opening 24 to present a substantially flat and substantially smooth Vface to the air flow
emitted from the mouth 26. A visually appealing tapered surface 34 is located
downstream from the guide surface 32, terminating at a tip surface 36 lying

20  substantially perpendicular to the central axis X of the opening 24. The angle subtended
between the tapered surface 34 and the central axis X of the opening 24 is preferably
around 45°. The overall depth of the nozzle 24 in a direction extending along the
central axis X of the opening 24 is in the range from 100 to 150 mm, and in this
example is around 110 mm.

25
Figure 3 illustrates a sectional view through the fan assembly 10. The base 12
comprises a lower base member 38, an intermediary base member 40 mounted on the
lower base member 38, and an upper base member 42 mounted on the intermediary base
member 40. The lower base member 38 has a substantially flat bottom surface 43. The

30  intermediary base member 40 houses a controller 44 for controlling the operation of the

fan assembly 10 in response to depression of the user operable buttons 20 shown in



25 Figure 3 illustrates a sectional view through the fan assembly 10. The base 12 comprises a lower
base member 38, an intermediary base member 40 mounted on the lower base member 38, and an
upper base member 42 mounted on the intermediary base member 40. The lower base member 38
has a substaftH@IYHE0Hdom surface 43. The 30intermediary base memBEFAPHYGLEYY controller 44
for controlling the operation of the fan assembly 10 in response to depression of the user operable
buttons 20 shown in 12 Figures 1 and 2(a), and/or manipulation of the user operable dial 22. The
intermediary base member 40 may also house an bacillating mechanism 46 for oscillating the
intermediary base member 40 and the upper base member 42 relative to the lower base member 38.

The range of BEBIFDSEMAGEN. APAEONIPHBHER BALRS PshHnsFYidial Slerdb i BEREEN 60 and 120,
and in this exgaapledmssound 99y Indhisexamplestikosciiadigirechianm oilnafprged to perform
around 3 to 5.oscillation cycles per mjnute, A mains power cable 48 extends through an aperture
formed in thel%%v&?%é% e%r%fgrﬂbe%?bgléif%? %(lij p%ﬁﬁ%mé e rlxggfr%gl\r/véér lf(gat “éegaongg%%%%rﬁﬁl%y&% 10 The
upper base nreemiber 42.ofthe tage 0P trab ancipsion spele eridthy hwpppetspasermiembely?2 comprises

a cylindrigal gijlle. MgshaQ BnV¥aichyan agrayf APeIiUessIQsnrinth Jetweehisagh-anerture are side
wall regions known as 'lands’. The apertures provide the air inlets 18 of the base 12. Agercentage of

the total surfdfe falaEnEHaE)RREACA? Bhasrest BRsHurR 48 R A BV SIHFREe area of the
apertures. In &fnthe ilusirate derebadimedtthenapenarteais P3feffthentdtal theshwardaseach aperture
has a diameter of 1. and 1.8 mm from aperture.centr t aperfyre centre, providing 0.6 ram of
land in betwerélr?nel%egﬁsgaaé%rfh%.l%%er{gcr{en%% ﬁ‘%?rel{a(\)?tsh eré%nu?rsg(ﬁgty ailr'flow into the fan assembly, but
large apertures can transmit vibrations and noise from the motor to the external environment. An open

area of grpungh30,ig 42% RQYideI R A0EOMREOMIsRDEIVWRER lpes dadnhibit theanission of noise

and openings for free, unrestricted inflow of air into the fan assemily. The upper base member 42
houses an imPé&es2 %&%&Wﬁ?ﬁﬁé‘ﬁ’ﬁ%@%?%@&%& ‘ﬂ@%p@rtﬁ& gft??eeré‘ﬁﬁ% hesh 50 and

?nto the base fizmPieferabtycthedth ka@sﬁdmﬁih&gﬁnmmmdﬂm@. iMbeleertiiee impeller 52
s connected io 10130 sha i RgnAg uard oM AngIr 50 In s ExamPle: e motor 561

t
TOVI
a DC brushle8s’motor aving a speed w IS variable by the controller 44 in response to user

manipulation of thérigidit2gs Frrs wrexinTarrepealBitthbhierlsoiace HsfePAll APHHETFANGR from 5,000
to 10,009s'pmyd Rie,0aQter sfusdieused WA 2ERQLot e ahe total mesh area, each aperture

has a diameter of 1.2 mm and 1.8 mm from aperture centre to aperture centre, providing
0.6 mm of land in between each aperture. Aperture open area is required for air flow
into the fan assembly, but large apertures can transmit vibrations and noise from the
motor to the external environment. An open area of around 30% to 45% provides a
20  compromise between lands to inhibit the emission of noise and openings for free,

unrestricted inflow of air into the fan assembly.

The upper base member 42 houses an impeller 52 for drawing the primary air flow
through the apertures of the grille mesh 50 and into the base 12. Preferably, the
25  impeller 52 is in the form of a mixed flow impeller. The impeller 52 is connected to a
rotary shaft 54 extending outwardly from a motor 56. In this example, the motor 56 is a
DC brushless motor having a speed which is variable by the controller 44 in response to
user manipulation of the dial 22, The maximum speed of the motor 56 is preferably in
the range from 5,000 to 10,000 rpm. The motor 56 is housed within a motor bucket
30 comprising an upper portion 58 connected to a lower portion 60. The motor bucket is

retained within the upper base member 42 by a motor bucket retainer 63. The upper end



30comprising an upper portion 58 connected to a lower portion 60. The motor bucket is retained within
the upper base member 42 by a motor bucket retainer 63. The upper end 13 of the upper base
member 42 comprises a cylindrical outer surface 65, The motor bucket retainer 63 is connected to the
open upper @ 3HEUPer base member 42, for example by a snap-fit E&HHERHBATHE motor 56
and its motor bucket are not rigidly connected to the motor bucket retainer 63, allowing some
movement of the motor 56 5 within the upper base member 42. The upper end of the upper base
member 42 comprises two pairs of open grooves 181 formed by removing part of the outer surface 65
to leave a shaped 'cutaway portion. The upper end of each, of the grooves 161 is in open

communicati@h WRABRE J3en DO Bt 2 AOrTiFS dpplingrey) MEMBEFAS $he JPSHYGbve 161 is
arranged to epdend dariaved diycharectbe topendpppepsndof tiehdppeeliase menbbed 21 ZoA lower part

of the groove 161 comprises ahorizontally extending track 163 having upper and lower portions
bounded by tﬁ’éa%‘ﬁ({%r fue}fsangg'éé ot %%034;53?%%&0%%;%‘?]&4% ES&%‘QB%%%;&?BER grrlg})({/gés 161 is
located symnsetrieeiity &bt mruppekeingtahaid 3pp bries corsniepbaca0f e pa9beng spaced

circumferentig)iy fam eash oibembigcytindrical outer surface 65 of the upper end of the upper base
member 42 further comprises a pair of wedge members 165 having a tapered part 167 and a side wall
169. The wedge members 165 are located on opposite sides of the upper base member 42,

The upper end of the upper base member 42 comprises two pairs of open grooves 161

formed by removing part of the outer surface 65 to leave a shaped 'cutaway' portion.
The upper end of each of the grooves 161 is in open communication with the open
10  upper end of the upper base member 42. The open groove 161 is arranged to extend
downwardly from the open upper end of the upper base member 42. A lower part of the
groove 161 comprises a horizontally extending track 163 having upper and lower
portions bounded by the outer surface 65 of the upper base member 42. Each pair of
open grooves 161 is located symmetrically about the upper end of the upper base

15  member 42, the pairs being spaced circumferentially from each other.

The cylindrical outer surface 65 of the upper end of the upper base member 42 further
comprises a pair of wedge members 165 having a tapered part 167 and a side wall 169.
The wedge members 165 are located on opposite sides of the upper base member 42,
20  with each wedge member 165 being located within a respective cutaway portion of the

outer surface 65.

The motor bucket retainer 63 comprises curved vane portions 65a and 65b extending
inwardly from the upper end of the motor bucket retainer 63. Each curved vane 63a,

25  65b overlaps a part of the upper portion 58 of the motor bucket. Thus the motor bucket
retainer 63 and the curved vanes 65a and 65b act to secure and hold the motor bucket in
place during movement and handling. In particular, the motor bucket retainer 63
prevents the motor bucket becoming dislodged and falling towards the nozzle 14 if the
fan assembly 10 becomes inverted.

30



20 with each wedge member 165 being located within a respective cutaway portion of the outer
surface 65. The motor bucket retainer 63 comprises curved vane portions 65a and 65b extending
inwardly from the upper end of the motor bucket retainer 63. Each curved vane 65a, 25 65b overlaps a
part of the upPerZPYYEiHBS of the motor bucket. Thus the motor bucket r&GalAEPRAARE e curved
vanes 65a and 65b act to secure and hold the motor bucket in place during movement and handling.
In particular, the motor bucket retainer 63 prevents the motor bucket becoming dislodged and falling
towards the nozzle 14 if the fan assembly 10 becdhes inverted. 14 One of the upper portion 58 and
the lower portion 60 of the motor bucket comprises a diffuaﬁ]r %Zrbm the fq{mko{ a stationary disc having
spiral fins 622naRA BRI RREEAPE RO SR BRTINE ShBEHS B ORE 6T tREEPIFST fins 62a has a
substantially greytedshapeehcissssection Whenhsentioned don6la, lne pasging leetishlly through
the upper 5 base member 42, This spiral-fin-62a j igrycable to pass
through the flnogﬁsé?ef‘ﬁle%r%‘to}}eﬁlr? ggﬁg c')crg@t]gg ﬂv?ﬁ%l ,Bgrﬁigg r%%%%?g%%%gr%r%ggﬁeﬁf %\%ihsing 64. The
impeller houdihgh@zdscriprststimovheadestoasialemsAdmemysta spicdy LuppBHESROPS in this
example ghreg, SURRAIES - [PLatedi Wiliin the sRPeshasel Resmbiae 420k thehasetba. Algenerally
frusto-conical shroud 68 is lgcated within the impeller housing 64. The shroud 68 is shaped so that the

outer edges BREHETANSRIREF 58§78 in close proximity to, but do not contact, the inner surface of the
shroud 68. A substantially annular inlet member 70 is connected to the bottom of the impeller housing

64 for guiding.the 15 primary. ai intg the i [ ; topefthe wile mgsh 50 is
spaced abovgerflﬁen}%%% h%lg{ngézg gg%éﬁé%@r% E@nﬁ%ﬁ&'}lﬁ%&ﬁg}gh@tﬂ&%ﬁg grille m%%h 50 is preferably

around 25 mimbelianbgubaHEhiedh TP aRa I I $RETAR L PIHEFHHLSPISH SR BA Sinprises a
substaniiglly armak aikauilatd dufeoayitiogairfowm emitigstrant therimpeltesfibusing 62 towards the

nozzle 14. 20 Preferably, the base 12 further comprises silencing members for. ing,noise
emissions frofh %ﬁ’éeﬁ‘é%'efﬁﬁl‘??ﬁfga X ’f%%‘ﬁ?%ﬁgl ugﬁ%tgrg kyvalsﬁlemm%%"lgne?%}? ro?}q[ Sé%%f 12 ::%omprises a
disc-shaped fgamhe@nibernpadlscdiedciowardsdbes bdsecompelepletbas slpie PIOEHEDY dhd a
substantially gin J)%é?%@lﬁ%%mﬁ)g En%‘ér'%ﬁﬁ%%g Yo heinrellien substantially annular inlet

member 70 is connected to the bottom of the impeller housing 64 for guiding the
15  primary air flow into the impeller housing 64. The top of the grille mesh 50 is spaced
above the inlet member 70 by around 5 mm. The height of the grille mesh 50 is
preferably around 25 mm but may be between 15 and 35mm. The top of the impeller
housing 64 comprises a substantially annular air outlet 71 for guiding air flow emitted
from the impeller housing 64 towards the nozzle 14.
20
Preferably, the base 12 further comprises silencing members for reducing noise
emissions from the base 12. In this example, the upper base member 42 of the base 12
comprises a disc-shaped foam member 72 located towards the base of the upper base
member 42, and a substantially annular foam member 74 located within the impeller
25  housing 64. The bottom of the grille mesh 50 is located at substantially the same
height as, and in close proximity to, the upper surface of the disc-shaped foam member

72.

In this embodiment the air inlet member 70 is spaced from the disc-shaped foam
30  member 72 by a distance of around 17 to 20 mm. A surface area of an air inlet region

of the upper base member 42 may be considered to comprise the circumference of the



25 housing 64. The bottom of the grille mesh 50 is located at substantially the same height as, and in
close proximity to, the upper surface of the disc-shaped foam member 72. In this embodiment the air
inlet member 70 is spaced from the disc-shaped foam 30 member 72 by a distance of around 17 to 20
mm. A surfac® 93080 %4%ir inlet region of the upper base member 42 m&y BEREALHERED to comprise
the circumference of the 15 air inlet member 70 multiplied by the distance from the air inlet member
70 to the upper surface of the disc-shaped foam member 72. The surface area of the air inlet region in
the illustrated embodiment provides a balance betiteen a volume of foam required to absorb reflected
noise and vibrations from the motor and an air inlet region i‘iﬁz)ed fo 5 enaﬁl??v\?gpri%%rx flo¥v rate of up

to 30 litres pel'SBESTRERPPAA LRSSRBRT Brobitify B a8 o inE S 18R ufli'nécB8arily reduce

the air inlet regitit€afigingiacreisipatiruarmpendieiry2helair flofadatodthefithpeltenlResicting the flow of

air to the impglel AN PYOL FONILARUSR. IS TAIRL 0. Rk Ar. AN R GaneralR Ragess noise. 10 A

flexible sealing member is mounte ‘the impeller housing 64. The flexible sealing member inhibits
the return of alseattieflertsdiepitrAmdeYirotigphderbain Bxaendml Betidalsiresiiteizasing 16 and the

impeller BousinghR4-byrseparasinashedrimasy ailifleymer auiada. franfatheses@marendignment from the

air flow emitted from the airﬁtjﬂfet 71 of;@e impeller,52 and diH}t%sgerG%Jhl% sigglinglrpnember preferably
comprises 15855 s8I Phe'28%IiNg e refuce

em é’?slaér%}'mu ar in Shape ana surrounds ﬁ1eg|rﬁpeller
housing 64, extending aupvahdly freritHwnipalldrehioysitier 6R totriatids the finwep Caisityths. In the

Hlustrated emf?%%iﬁ@sgﬁi%%@miarc,a?&sméﬁm&qmm&%i§@{§@£@rgaépd{@@x@ggm§tance from the

impeller housing 64 to the outer easing 16. Thus the outer portion 77 of the sealing member is biased
against the outer casing 16 and caused to 20 extend along the inner face of the outer casing 16,
forming apseah Tikadip seahdtnefibhe prefamed embedimenttapessgaod. Makcofsils astigifg as it

extends away from the impeller housing.64 and, towards the outer casing 16. The li %%{ 76 is
preferably forrrﬁ%rargl %Fﬁhr%} ég.ezrg he ﬁf:)asl.lég efﬁﬁh%?%(%ﬁnﬁs%g g %%?&eap%?%oﬁggr gu_fci’jing a power
connection caistevtertitec gtorBenTHE guddd pioniole? doykine GHustresteaasiMb B PIRIET fohdled in the

shape of a colfar, and.may be A JEeameh FIgNiR AdlliptERIES R SSEtitRalKiaw hieug uthgmnozzle 14.
The nozzle 14 comprises an _ X
outlet 71 of the impeller 52 and diffuser 62. The sealing member preferably comprises

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

formed from rubber.

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

shape of a collar and may be a grommet.

Figure 4 illustrates a sectional view through the nozzle 14. The nozzle 14 comprises an
30 annular outer casing section 80 connected to and extending about an annular inner

casing section 82. Each of these sections may be formed from a plurality of connected



30 annular outer casing section 80 connected to and extending about an annular inner casing section
82. Each of these sections may be formed from a plurality of connected 16 parts, but in this
embodiment each of the outer casing section 80 and the inner casing section 82 is formed from a
respective, sitI@HBIAY part. The inner casing section 82 defines the d&rtfEPEPIAMY 24 of the
nozzle 14, and has an external peripheral surface 84 which is shaped to define the Coanda surface
28, diffuser surface 30, guide 5surface 32 and tapered surface 34. The outer casing section 80 and the
inner casing section 82 together define an annular fhterior passage 86 of the nozzle 14. Thus, the
interior passage 86 extends about the opening 24. The interior pass%ge 86 is bounded by the internal

peripheral suPfitse B B 95 HR0SdIBIRLEND SEBfoAED STl Hutibsrars G 90 of the
inner casing sekingls ThaaltesmasivgsasiRiBLommnpbisepatbate Ihhavisgarcimoar surface 93

and two pairs,9f lugs 132 and a pair of ramps for connection to the upper f h? ppper base
member 42. Eac e%%eg :3) ethcgqgég %ﬁ&lggggo%i%g the Zraerﬁg'é ?L%Qdf f';)aargi-:- ?ch)gegg gﬁ,gg%‘zf\ap%stand from,

the inner surfas&a334rihickhe Bape® idetvaribefeernda ahtfasveld 18 fikecopeftpplrdwmés of the motor

bucket refaingf 63 et iRe RS Hasesmgmber 42 of the base 12. The pairs of lugs 132 are located
around the outer casing section 80 and spaced from each other so that the pairs of lugs 132

correspond to the spaced arrangement of the pairs of open grooves 161 of the upper end of the upper
base membelTH g sastiiatdhgolo8ation dithenpatohgampol 32 cawdspdafisctorthendeation 20 of the

pair of wedge | erof%bea{s%&@%gfo@%y%8%£1§'l£!.Oiﬂ‘u%,%@?ﬁt@ﬁéﬁ%@%@%‘@a&'&? 3¢ e Of the outer
casing section 80 cognpn%es an aperture through which the primary dir flow enters the interior passage
86 of the nozgkstingAsm The nppisr eptasetRe inpperdsddy henmerdroinherdaseace §hafthe open

upper eng of tﬂ@dﬂ@@&abh&%k@éc gretaings 63 e MomhR6:9f theRezriet4nis incateskiqwards the

rear of the fan assembly 10. The mouth 26 is defined overlapping, or facing, portions.94, 96 of the
internal peripﬁ%c%qn 82. yThe outer cas?ng section gO compr%}és a gasep& having an Engeﬁsurtllace 92

and two pairs of lugs 132 and a pair of ramps 134 for connection to the upper end of the
upper base member 42. Each one of the lugs and each one of the ramps 134 are located
on, and upstand from, the inner surface 93. Thus the base 92 is connected to, and over,
15  the open upper end of the motor bucket retainer 63 and the upper base member 42 of the
base 12. The pairs of lugs 132 are located around the outer casing section 80 and
spaced from each other so that the pairs of lugs 132 correspond to the spaced
arrangement of the pairs of open grooves 161 of the upper end of the upper base
member 42 and so that the location of the pair of ramps 134 corresponds to the location

20 of'the pair of wedge members 165 of the upper end of the upper base member 42,

The base 92 of the outer casing section 80 comprises an aperture through which the
primary air flow enters the interior passage 86 of the nozzle 14 from the upper end of
the upper base member 42 of the base 12 and the open upper end of the motor bucket

25  retainer 63.

The mouth 26 of the nozzle 14 is located towards the rear of the fan assembly 10. The
mouth 26 is defined by overlapping, or facing, portions 94, 96 of the internal peripheral
surface 88 of the outer casing section 80 and the external peripheral surface 84 of the
30  inner casing section 82, respectively. In this example, the mouth 26 is substantially

annular and, as illustrated in Figure 4, has a substantially U-shaped cross-section when



surface 88 of the outer casing section 80 and the external peripheral surface 84 of the 30inner casing
section 82, respectively. In this example, the mouth 26 is substantially annular and, as illustrated in
Figure 4, has a substantially U-shaped cross-section when 17 sectioned along a line passing
diametrically ¥ebtdt te4hozzle 14. In this example, the overlapping porti8hE9B28HBPIAE internal
peripheral surface 88 of the outer casing section 80 and the external peripheral surface 84 of the inner
casing section 82 are shaped so that the mouth 26 tapers towards an outlet 98 arranged to direct the
primary 5 flow over the Coanda surface 28. The odiflet 98 is in the form of an annular slot, preferably
having a relatively constant width in the range from 0.5 to 5 mm. In this example the outlet 98 has a
width of arousretioncshplpShabaema b disnskica huSmugethioiarr 56 for Wit § s tiR°overlapping
portions 94, 9f gfdha-pteARkReyiphRy JrsutfaseBa obtin autensasingssection di-ardsthe external
peripheral surface 84 of the 10 inner i:asin seftiolr}82 mPi teaip tQF é/gggth chtt}?oe %tlg 98 at the
desired level S$H19%e AN FAl B iRE PRt BARer the intshal beripheral surtace 88 of the outer
casing sectiosh8fcdrsthidaexie rmabfefip erak sovfade 84oofltd Sheenesdify Besetidhe 8AMPEYning now to
Figures a), §(1) and HC)cthRPRERRESE Mambe? xmoyeahle dadeatineaimihe ermediary

base member 40 and the lower base member 38 of the base 12 bﬁtween a first fully tilted position, as
illustrated in PgireB)2ERY & SROHPTEIHRIBUITo SRR iaR i BigumEs(df Piis axis X is
preferably inclingshhytancangleoharaundibQd asthe Mmaimbosiysismemsdrepacat anotittéd position, as
illustrated in Figure to one of th o fully tilted position Ahe oyter sprfacas ofthe Lpper 20 base
member 42 afit ‘fﬁle |§|€tagorrrnuéﬁﬁré‘$ya83§ettg%eor¥fb%? 218%%0% °§%§’d ’s%%tk?at aajoining pportyglné of these outer
surfaces of theufppedbasthensrishensineasedtipie Hhsed 1heapstempsranpanel seraiheh théGpper base

member,42 is in the, untiltedipesiionmyrithiraieranas 5o dighecbotha itedmreiasydagadnember 40
comprises an annular 25 lower surface 100 which is mounted on th Iogﬁeér)};)1i se member 38, a
S

substantially SYRFIFEYSAAdNGEIFY B3t AN DFVRIFTIR RSB TRL S B4 2N F6%%omprises a
plurality of apgstuiassdQe thERe sal-paaiRhie dish@2spretthdemtnrasinh snewfihe apertures 106
whereas the user-operable buttons 20 arc accessible through the other apertures 106. The curved
upper surface 104 of the intermediary base member 40 is 30concave in shape, and may be described
as generally shadiesshaped. Aguasebtare10Basd 5(c), the upper base member 42 is moveable

15  relative to the intermediary base member 40 and the lower base member 38 of the base
12 between a first fully tilted position, as illustrated in Figure 5(b), and a second fully
tilted position, as illustrated in Figure 5(c). This axis X is preferably inclined by an
angle of around 10° as the main body is moved from an untilted position, as illustrated
in Figure 5(a) to one of the two fully tilted positions. The outer surfaces of the upper

20 base member 42 and the intermediary base member 40 are shaped so that adjoining
portions of these outer surfaces of the upper base member 42 and the base 12 are

substantially flush when the upper base member 42 is in the untilted position.

With reference to Figure 6, the intermediary base member 40 comprises an annular
25  lower surface 100 which is mounted on the lower base member 38, a substantially
cylindrical side wall 102 and a curved upper surface 104. The side wall 102 comprises
a plurality of apertures 106. The user-operable dial 22 protrudes through one of the
apertures 106 whereas the user-operable buttons 20 arc accessible through the other
apertures 106, The curved upper surface 104 of the intermediary base member 40 is

30  concave in shape, and may be described as generally saddle-shaped. An aperture 108 is



18 formed in the upper surface 104 of the intermediary base member 40 for receiving an electrical
cable 110 (shown in Figure 3) extending from the motor 56. Returning to Figure 3 the electrical cable
110 is a ribbon cable attached to the motor at 5 joint 112. The electrical cable 110 extending from the
motor 56 pas¥¥3 Wat/8f4e lower portion 60 of the motor bucket through sPEIBY850PHE passage of
the electrical cable 110 follows the shaping of the impeller housing 64 and the guide portion 79 of the
lip seal 76 is shaped to enable the electrical cable 110 to pass through the flexible sealing member.
The collar of the lip seal 76 enables the electrical dable to be clamped 10 and held within the upper
base member 42. A cuff 114 accommodates the electrical cable 110 within the lower portion of the
upper base nferséraherwentairfiediddy Bhde iserpetiay haharediiptdéer figesisheit members

120 for suppQiingidhesnpel Passwmambrids pextbedintermadirmbassgnember 40. The 15 support
members 120 project upwardly from the upper surface 104 of the intermediary base member 40, and

are arranged such that they are substantially equidistant from each other, and substantially equidistant
from the centRetofithe tppeusubfdcecldd:iAlfirgtlpairtofsth ellsupport ] memdiedstd 20eisitgeated along the

line B-B indicied inFighre A AndiaSERPAARAIOHE SRRAH:HEBREISQimRaggle! with the first

pair of support 20 members 120. With reference also to Figures 9(b) and 9(c), each support member
120 comprise®&ieyItfinEdroateonanckonthiprepshitad fay &t 1D Diesaeel05dkeIslFesMd 126. The
outer wall 122 pfdhesappa eshhshd 0B rmasnds i hoilin geiem@pisl2f piienfoororaha ball

bearing. The jollin ment 128 prefergbly has a radjus which is slightly. smaller than the radius of the
cylindrical ou!énr W%I iss%l?ﬁg toeerno@r?g)(%%ecrtﬁg%lt iafvgieis? Iir]gtg?n}ggsb%/h{aoﬁl Lm%\(}e%%ﬁlg)%vithin the
support membaitia@ tetiterollingcelésmentht 28 issalrgedrabley thosletircelppéiesioriacd gt f the

intermedigry basedpemben 4Ry ferasiientaisient 120 \aeqted Retwecmuile alesgetiawgr end 126 of

the support member 120 and the rolling element 128 so that part of the rolling element 128 protrudes
beyond the ofEeubfer Bl 1 AosieEipithmErRBE 820 ¢ Boembodiment, the resilient

member 130 is in the form of a coiled spring. 19
The intermediary base member 40 further comprises four support members 120 for
supporting the upper base member 42 on the intermediary base member 40. The
15 support members 120 project upwardly from the upper surface 104 of the intermediary
base member 40, and are arranged such that they are substantially equidistant from each
other, and substantially equidistant from the centre of the upper surface 104. A first pair
of the support members 120 is located along the line B-B indicated in Figure 9(a), and a
second pair of the support members 120 is parallel with the first pair of support
20  members 120. With reference also to Figures 9(b) and 9(c), each support member 120
comprises a cylindrical outer wall 122, an open upper end 124 and a closed lower end
126. The outer wall 122 of the support member 120 surrounds a rolling element 128 in
the form of a ball bearing. The rolling element 128 preferably has a radius which is
slightly smaller than the radius of the cylindrical outer wall 122 so that the rolling
25  element 128 is retained by and moveable within the support member 120. The rolling
element 128 is urged away from the upper surface 104 of the intermediary base member
40 by a resilient element 130 located between the closed lower end 126 of the support
member 120 and the rolling element 128 so that part of the rolling element 128
protrudes beyond the open upper end 124 of the support member 120. In this

30  embodiment, the resilient member 130 is in the form of a coiled spring.



Returning to Figure 6, the intermediary base member 40 also comprises a plurality of rails for retaining
the upper base member 42 on the intermediary base member 40. The rails also serve to guide the
movement of the upper base member 42 relative to the inteimediary base member 40 so that there is
substantially NeOtedEtiHg4é? rotation of the 5 upper base member 42 relativVBEY @2 GHYE R diary base
member 40 as it is moved from or to a tilted position. Each of the rails extends in a direction
substantially parallel to the axis X. For example, one of the rails lies along line D-D indicated in Figure
10(a). In this embodiment, the plurality of rails condfrises a pair of relatively long, inner rails 140
located between a pair of relatively short, outer rails 142. With reference also to 10 Figures 9(b) and
10(b), each oRetieTmectorBiBIE4D Hisinterpediaadtnen MctARTdtfh %?%WFH%PF@O&LE%%&? °nd

comprises a wall #44which: extangishatvesmmddespestive ipaineldiag SuppartmermiersH20, and
which is connected to, and upstanding from, the upper surface 104 of the i errpggia% R%se member

40. Each of thRlhABP rEiEe Rosith AT CBIRRTREY Stk SARTANGE 138 Which eXténds along the length
of the wall 14ktanddiswhishmpeofredés orthggberally frbstathielippofwiingdir Tagtoweal dkethe adjacent

outer guige @'Clg}é%?ba&%@%h&‘a%{%@ﬂé&é%@éﬁﬁeﬁa%gge%%mo in the famekaminverted

L-shape, and comprises a wall 148 which is connected to, and upstanding from, th?iﬂj IIoéc(ahr surface 52
' gth of the

of the intermedidhy? Bkse Asiter Bechrd Dearlearichilam 8l sehsirdials Ry IE

wall 148, andhigh; protredes.eriioeasalyitanihrdapruhte-palddiaviayifom th@)adjacent
inner guide rail 140. With reference gﬁ}gﬁto Ffjgu[res 7 and 8, the UpRer baﬁe ember 42 comprises a

substantially cHHEFEASERN Al BT AR RRATTAS [OREF SR ShE S N Ved Bade 164 which is
spaced from lp¥0elbenet IG2ctthe padpef téaecheshber d@dordidfinéa rdadssPBIREAIE mesh 50 is

preferably intagial i, g, Sl d60: Focside el AP0k e uabsdRSe Raqthesr4a has

substantially the same éexternal diameter as the side wall 102 of the intermediary base,n&%mber 40.

The base 164 EtexhAPshasecorrr nsay Beliddd mideh gt D R AR KRR R iGdiE
saddle-shaperaperutRiifds formed initieibasentGidd as, altainipg e ealiend, Betorgrtend from

base 164 of the upper base 30member 42.into the cuff 114. Two pajrs .of stap. 168 extend
upwardly (as ﬁfﬁgat?gt}eggiﬁsf ffurd r%lfarll‘%hbg Sﬁerﬁﬁrﬁﬁé?{/ é&bgggklg%. égﬂggﬁlgqs%gbmmbers 168
20 is located atomgriselire @xteddingein B direotibresiehsétagitiedhsaleth toftiecaxiX 4 optkample, one

of the pajis of sfom MEMRRISHiBJSHArRIEshRIARd: ReRyllustrated inds i @@ outer
guide rail 142. Each of the outer rails 142 also has a cross-section in the form of an
inverted L-shape, and comprises a wall 148 which is connected to, and upstanding from,
the upper surface 52 of the intermediary base member 40 and a curved flange 150 which
extends along the length of the wall 148, and which protrudes orthogonally from the top
20  ofthe wall 148 away from the adjacent inner guide rail 140.

With reference now to Figures 7 and 8, the upper base member 42 comprises a
substantially cylindrical side wall 160, an annular lower end 162 and a curved base 164
which is spaced from lower end 162 of the upper base member 42 to define a recess.
25  The grille mesh 50 is preferably integral with the side wall 160. The side wall 160 of
the upper base member 42 has substantially the same external diameter as the side wall
102 of the intermediary base member 40. The base 164 is convex in shape, and may be
described generally as having an inverted saddle-shape. An aperture 166 is formed in
the base 164 for allowing the cable 110 to extend from base 164 of the upper base
30 member 42 into the cuff 114. Two pairs of stop members 168 extend upwardly (as
iltustrated in Figure 8) from the periphery of base 164. Each pair of stop members 168



5A convex tilt plate 170 is connected to the base 164 of the upper base member 42. The tilt plate 170
is located within the recess of the upper base member 42, and has a curvature which is substantially
the same as that of the base 164 of the upper base member 42. Each of the stop members 168
protrudes thr{(RFPE8HCtive one of a plurality of apertures 172 IocatedpﬂéﬁF?ﬂ]é)/B%%B%ery of the tilt
plate 170. The tilt plate 10 170 is shaped to define a pair of convex races 174 for engaging the rolling
elements 128 of the intermediary base member 40. Each race 174 extends in a direction substantially
parallel to the axis X, and is arranged to receive tH€ rolling elements 128 of a respective pair of the
support members 120, as illustrated in Figure 9(c). 15The tilt plate 17gl Iso comprises a plurality of
runners, each ISHIFER @R HAG ST WISt Ardieativaa O artally Baw giﬁoat?gé"ﬁ@c%\'/ep é}l)l of the
intermediary basemember 4o piitk thusaoropatate WRhshahteal ipnetdine theluphsriadéomember 42
on the internﬁdviargylg%je member 40 and to guide the movement of the upper base member 42
relative to the IRterme ary base member 40. Thus, each of the runners extends in a 20 direction
substantially parallel to the axis X. For example, one of the runners lies along line D-D indicated in
Figure 16(a)- Ancthis.e b odinens iihe mlusalifoohnRe s sompssepa bajs efielativelytaag, inner
runners 180 located between a pair of r.elag‘iyel sh%%. uter runpers 182.bWit refeéelpaceaalso to
Figures 9(b) SHcP¥tb)/ RALA st AKEr AIRHSFS 18D ks BRFoS2 BB T the f8fm of an inverted
L-shape, andc2byammpsises & substantififlytiersicad walihi84fathd hasarved fifitizeub®6rvhich protrudes
orthogonally s ua g Part QLibsiametinayalbdfe. The s aipelibe cuned flange 166
1a

of each inner runner 180 Is substan the same as the curvature of the curved flange 146 of each

inner rail 140pBedityotipredursr iilospicd abasthnagrinheryf hedib R Yo i o AR Mk erted

L-shape,gandiggmpiiagsiadcudsiantiallyoredisakIowall 1B cngavdrirddangeldaenwhich extends
along the length of the wall 188, and which protrudes or. onally and jinwardly from the top of the wall
188. Again, thé ﬂﬁﬂ&ﬁﬁf{}?ﬁéﬁ@&f*iﬁ&l&ﬂ}%&ﬁa & @660#%% byt éugsm 1%E'Xntially the

EaCiT outer funner 18248°su
same as the puaniailiretbé tha dymnredflanged b6 ot@achtioutalingi kit Thebloplatesucrderther

comprises an aperture 192 § g eiyg’q%h%gﬂﬁgggggd &aﬁﬁch > To connect the upper base member

rr
42 to the intefine lary base member 40, the tilt plate 170 1S mvert)sed from the orientation illustrated in

Figures 7 and 8, and the races 174 of the tilt plate 170 Located directly behind and in line with the

support ygemipgesilZA0f the iNeonagiars asermenyren 4] berletticahdahleaiddl extending

through the aperture 1?6 of theﬁﬁg er base m‘embter 42.[n ythbe.tft%rrergg(gd t rgqugrrﬁeth%e?%rtures 108,

192 in the 10 AfA4A 195 AT e MTRTANL GIARPRALE Member 48 Fespectively for subsequent

connection toathe tostrollepdicasitlustrateaiin Bigute B tTheniteplatsel 7oeisttrerd Sliehothsr the

intermediary RSIARPSLIY SR NPk e OlNg GleMPRS 426 POSB0R (iR BRES kT As lusirated In
C),

Figures 9(b) and ¢ the curved flange 190 of each outer runner 182 is located bengath the curved
flange 150 of ilrsispdetiie bireneditrysRasasmpudipaly Thus, each of the runners extends in a

20  direction substantially parallel to the axis X. For example, one of the runners lies along
line D-D indicated in Figure 10(a). In this embodiment, the plurality of runners
comprises a pair of relatively long, inner runners 180 located between a pair of
relatively short, outer runners 182. With reference also to Figures 9(b) and 10(b), each
of the inner runners 180 has a cross-section in the form of an inverted L-shape, and

25  comprises a substantially vertical wall 184 and a curved flange 186 which protrudes
orthogonally and inwardly from part of the top of the wall 184. The curvature of the
curved flange 186 of each inner runner 180 is substantially the same as the curvature of
the curved flange 146 of each inner rail 140. Each of the outer runners 182 also has a
cross-section in the form of an inverted L-shape, and comprises a substantially vertical

30  wall 188 and a curved flange 190 which extends along the length of the wall 188, and
which protrudes orthogonally and inwardly from the top of the wall 188. Again, the



15 in Figures 9(b) and 10(b), and the curved flange 186 of each inner runner 180 is located beneath
the curved flange 146 of a respective inner rail 140, as illustrated in Figures 9(b), 10(b) and 10(c). With
the tilt plate 170 positioned centrally on the intermediary base member 40, the 20 upper base member
42 is loweredVod 11 8HEMIOplate 170 so that the stop members 168 are locHt&FRHAM ME Apertures 172
of the tilt plate 170, and the tilt plate 170 is housed within the recess of the upper base member 42.
The inteimediary base member 40 and the upper base member 42 are then inverted, and the base
member 40 displaced along the direction of the ax# X to reveal a first plurality of apertures 194a
located on the tilt 25 plate 170. Each of these apertures 194a is aligned with a tubular protrusion | 96a

on the base rewvanhefibpernaddmemindrofzash QURTIBFIRE S IR BRI BSA of the

apertures 194 tq,enigrile HEderEna MR of dRBaniBereiby aartialyticoparctiTg ittt plate 170 to

the upper base member 42. The jnte media%/ be%ﬁe rlnetmcba(-i:r%q_izltgen displaced in the reverse
direction to ré 8 R SSCoHI Bl I?l% SF KiSeUie 81 6465 T6éatéd S00on the tilt plate 170. Each of these

apertures 194b is also aligned with a tubular protrusion 196b on the base 164 of the upper base

member 42. A self;IARPINY SHEWS: femciewed MioRech-alihe ARerurse Wt mtaaninidhe
underlying protrusion 196b {0 complete the connection, of the tilt plate 170 to the %%pfg bafse member

42. When thel dppeinsgedrfiomibs aoataceichdifteriadian Ba¥ HshKEr 40%Nd 5 the

bottom surfacgeAdgidhe) mnesdaseimenberiaBapasititinedidntaesupportsurfaes, itkaipper base
member 42 s supbofied b the reing glefments 128, oL e syPeaIL MEMBEI3A20: Thsiesiion

elements 1305 the S0 port members 120 urge the rolling elements 128 away from the closed lower

ends 126 of thétsefsportnprerpireradReh ¢ s femideopdeit Hue uakresemetsah 0% sE1apintgcof the upper
surfaces, gf thfﬂti"é@l{@eﬁﬁ%ﬁﬁsﬁé@n@ﬁm@ﬁfﬁ%wg%&ﬂ%&pﬂ?ﬁ@é}ﬁ@tmﬁmbgf 4avsettied. For
r

example, as illustrated in each of Figures 9(bé,159(c), 10(%) and 1Qé( %t e lower end 162 of the upper
base membe2NFEiRp AR Averrraitthd ahPBILRRALR K8 B th ﬁ {2 rﬁfeglt arz/%ﬁgéte%s(e?}%ber 40 to
prevent contagtdhgreheiwednwhas:thenipperobashandmioding2:1snittes 1 R sggn dre rabes action of the
resilient elemepts 130 urges.the conca pRer, rf{;hce fl&pg G\ rvgzgojéflée)agg%%ég@u&%p of the
runners again‘?sl}tu&’n%S é%%s\}g% o%lelfclg‘dlﬁﬁa\ézbs? 61?‘ %%%\céﬂrvgc? a?ngelé1 26, 150 of the rails.

182 is located beneath the curved flange 150 of a respective outer rail 142, as illustrated

15  in Figures 9(b) and 10(b), and the curved flange 186 of each inner runner 180 is located
beneath the curved flange 146 of a respective inner rail 140, as illustrated in Figures

9(b), 10(b) and 10(c).

With the tilt plate 170 positioned centrally on the intermediary base member 40, the
20  upper base member 42 is lowered on to the tilt plate 170 so that the stop members 168
are located within the apertures 172 of the tilt plate 170, and the tilt plate 170 is housed
within the recess of the upper base member 42. The intermediary base member 40 and
the upper base member 42 are then inverted, and the base member 40 displaced along
the direction of the axis X to reveal a first plurality of apertures 194a located on the tilt
25  plate 170. Each of these apertures 194a is aligned with a tubular protrusion 196a on the
base 164 of the upper base member 42. A self-tapping screw is screwed into each of the
apertures 194a to enter the underlying protrusion 196a, thereby partially connecting the
tilt plate 170 to the upper base member 42. The intermediary base member 40 is then
displaced in the reverse direction to reveal a second plurality of apertures 194b located
30 on the tilt plate 170. Each of these apertures 194b is also aligned with a tubular
protrusion 196b on the base 164 of the upper base member 42. A self-tapping screw is



~ To tilt the upper base member 42 relative to the intermediary base member 40, the user slides the
upper base member 42 in a direction parallel to the axis X to move the upper 20 base member 42
towards one of the fully tilted positions illustrated in Figures 5(b) and 5(c) causiné% the roll7ing elements

128 move alokg /P8 174. Once the upper base member 42 is in thel GALE B’(l)ossl?%gn the user

releases the upper base member 42, which is retained in the desired position by frictional forces
generated through the contact between the concave upper surfaces of the curved flanges 186, 190 of
the runners and 25 the convex lower surfaces of thé curved flanges 146, 150 of the rails acting to
resist the movement _undsfgr%ravit of the upper hase member 42 toyvards the untilt(?g6 osition

iilustrated in FIERIRASEHS. T858 RAIGHEFHEERORLFIRRITH I BALE WGBS Y Ue' detined by the

abutment of gpgMearh jaitcofistayf hetitbsiis: 168 withcappspeativecinher4ail 140 23 Referring to
Figures 2(b) and 2(c), to connect the nozzle 14 to the base 12, the nozzle 14 is inverted from the
orientation illustrated in Figure 2(c) and the lugs 132 of the base 92 of the outer casing section 80
located direciyhimnlihe witlirthesepesmippa? énaleshrd BpaA Brevekas Past spHet EA of the upper
base megbey; 42,k this ReSitioNFE SR Bifampatk34Dhibeihrae9? ismicectyfactingevith the pair
of wedge members 165 of the upper end of the base member 42, and the taper urface of
each wedge H@ﬁﬁ'ﬁ@ﬁ%’f‘%ﬁ‘ﬁtﬁ%ﬁ ﬂﬁ}?gft%%tﬁ%&%gg?ﬁ&%?%@ﬁgtﬁgign%or%trtﬁeps}fg‘%#H%%%Q%%BZ are
accommodateghwithie thgliepes gnenwds 0 61 tanduymbasendriis R urge thove i dppettend of the
upper base member 14,16 LR 432 ALE Gatisad Ao eapadm D ARR R e d G aloagiiedrack 163 by
o the

. W onm
rotation of the TioZzle’ 1 relative to the base 12. The rotation also causes the ramp 134 to run up and
slide over thewhisbri GREEET e intmpBE 185V HAPEE AR ASthtfoll 1565 Detelative to the

base, thgyramped3disiforars averihe:Jde Walkb69 4f theiwsadgromennhere]65.iMinersahn134 is
subsequently retained by the side | 169. In this way the nozzle,14 js br intQ engagement
15with the batsh of TigTFS R n%‘g;iera‘gt %%ﬁb%ﬁﬁgﬁgvsﬁ%e}@?%ﬂg 0P§§ %nm(f é[1‘r:1((-%m§ssembly may be
carried out byia issergdnceerigagett thhpaoczrfecd 4 04 pletheritserfretivnidasy aEnriehtftdtn the base

12 by the location of (G AMRABdbeveadihe:SideaalAchehihe werdapartiendantia 20bayonet
style fixing, af ﬁescrl%eé ere, a significantly grea er force will be required to
the action of the resilient elements 130 urges the concave upper surfaces of the curved

15  flanges 186, 190 of the runners against the convex lower surfaces of the curved flanges

146, 150 of the rails.

To tilt the upper base member 42 relative to the intermediary base member 40, the user
slides the upper base member 42 in a direction parallel to the axis X to move the upper

20  base member 42 towards one of the fully tilted positions illustrated in Figures 5(b) and
5(c), causing the rolling elements 128 move along the races 174. Once the upper base
member 42 is in the desired position, the user releases the upper base member 42, which
is retained in the desired position by frictional forces generated through the contact
between the concave upper surfaces of the curved flanges 186, 190 of the runners and

25 the convex lower surfaces of the curved flanges 146, 150 of the rails acting to resist the
movement under gravity of the upper base member 42 towards the untilted position
illustrated in Figure 3(a). The fully titled positions of the upper base member 42 are
defined by the abutment of one of cach pair of stop members 168 with a respective inner
rail 140.

30



disengage the ramp 134 and the wedge portion 165 than is required for engagement. To detach the
nozzle 14 from the base 12, for example for maintenance or for changing the nozzle 14 to an
alternative nozzle 14, the nozzle 14 is rotated relative the base 12 in 25 the opposite direction to that
for engagem®f I HE%zle 14 with the base 12. In the illustrated embo%ﬁﬁgl%zﬁ]igoﬁ?)zzﬁz'/le 14 is
rotated in a clockwise direction relative to the base 12 in order to connect the nozzle to the base 12,
and the nozzle 14 is rotated in an anticlockwise direction relative to the base 12 to detach the nozzle
14 from the base 12. With a suitable rotational foréé in an anticlockwise direction the side wall 65 of
the 30 upper end of the upper base member 42 is caused to flex inwardly, whereas the inner surface
93 of the baske&p BrRHRTGHES CARAGSEENdA W@%&E%E%eﬂle t%ﬁ\{%viéa%ﬁy&ﬁlg R rs Fe;{i?on causes the
ramp 134 ang thecwergenmeaien ot momedival froaégch dthe uadidfy fithithbise $@sult that the
ramp 134 is displaced outwardly awayfrom t ' I W‘ﬁ%g r So that the
ramp 134 caﬁ%%esﬂag%ﬁgﬁantﬁgé:%%gr %%?O%%?iﬁ%%lgﬁéﬁl%{f %r%g Fl%ftg;%el re%ﬁ%%ﬁ??hgfﬁb%fe 12.
Although thecdetagtavisstI6f the tBenesiecnd FOMRFtHRPBR 8RS PEERisH €2 a GrdHtaraHod than the force
required §or epgagement s fareresyireddnayi pensuitaiien fok euarionbipamsebet thesfan
assembly, or may be sui%a}glg fﬁ’r eﬁectingﬁin mag}ufa ture only, The gide wall()@% o]‘,\the(%gper end of

the upper ba&b HierRBEr 99 5/ H VBT e MO ABE TSy HiaRRREhT By S et of By &h assembly
operation. 10kenbgeratedhasfan agsenbifrdOdhe usecsgeptzgsesnanldpprdpeidvasohE girthe buttons 20

on the base 12 i&&?&&?ﬁ%s%ﬁimg%g%&%%@h%rl%@asmgéé@%fﬁ%ﬁéﬁ&@ef%@@p impeller 52.
e er apr I

The rotation Sﬁ% impe cause imary air flow to be drawn into the base 12 through the air

inlets 18. Degeddintionmirs bpsaacaipiemotbroBehBl 51s ey r Moy badeiigen 20 and 30
litres pe{(ﬁecgmq%tﬂ@@ﬂmm a fluipasTasseomentialiy threughiibeigwpellermeusiagod4, the upper

end of the upper base member 42 and open upper end of the motqr hucket retainer 63.to enter the
interior passay® §8USFIARC BTN %L‘h?ol'ﬂ’é?blﬂ rﬁé;(fﬁ é{}eF fiow éhrﬁ iR ﬁrg%c’t(#eg %W%%Lﬁ?e?i%?gin a forward
and upward dissctiatitiwethinitiernazte d4htheprionalytiai fotheidatividedraonnittivdanedtreams
which pass in oSt dresiions.ALeuRd theceahaRelsg 2401 NoZzIs 1dhRastalhe primary

airflow entering the nozzle 14 in a sideways direction passes into the interior passage 86 in a sideways
direction withtiisggritictiet glidartd S8ndth ip HLo M EHAA BiHSHERN AT e RS 2le 14 in a

direction parajlghtemtheXcais isauidrstiby R cubradyarekbasiabrohthadnaiarcbieketiretainer 63 to
enable the 25 air flow to pass into the interior passage 86 in a sideways direction. The vane 65a, 65b
enables air fIGHTSHE BE R ARAIH I ftection parallel to the X axis. As the air streams pass
through the interior passage 86, air enters the mouth 26 of the nozzle 14. The air flow into the mouth

26 is preferaly substantplly Cxenaha4l e\aneaiie A 4RLi0e,ARer b Withiseachyseetion of the
mouth 26, the flow direction of the portion o _
location of the ramp 134 beyond the side wall 169 of the wedge portion 165. In a
20  bayonet style fixing, as described here, a significantly greater force will be required to

disengage the ramp 134 and the wedge portion 165 than is required for engagement.

To detach the nozzle 14 from the base 12, for example for maintenance or for changing
the nozzle 14 to an alternative nozzle 14, the nozzle 14 is rotated relative the base 12 in
25  the opposite direction to that for engagement of the nozzle 14 with the base 12. In the
illustrated embodiment the nozzle 14 is rotated in a clockwise direction relative to the
base 12 in order to connect the nozzle to the base 12, and the nozzle 14 is rotated in an
anticlockwise direction relative to the base 12 to detach the nozzle 14 from the base 12.
With a suitable rotational force in an anticlockwise direction the side wall 65 of the
30 upper end of the upper base member 42 is caused to flex inwardly, whereas the inner

surface 93 of the base 92 of the outer casing section 80 is caused to flex outwardly. The



30the air stream is substantially reversed. The portion of the air stream is constricted by the tapering
section of the mouth 26 and emitted through the outlet 98. 25 The primary air flow emitted from the
mouth 26 is directed over the Coanda surface 28 of the nozzle 14, causing a secondary air flow to be
generated bywWm2ertmaidsent of air from the external environment, specifRaliFEEP#382fégion around
the outlet 98 of the 5 mouth 26 and from around the rear of the nozzle 14. This secondary air flow
passes through the central opening 24 of the nozzle 14, where it combines with the primary air flow to
produce a total air flow, or air current, projected foR#ard from the nozzle 14. Depending on the speed
of the motor 56, the mass flow rate of the air current projected forward from the fan assembly 10 may
be up to 400 fiwespensecbadapreiéfabiy ths weder soonbeedSce seerha anf R ATHIMEM speed of

g;gnzi rtﬁgrm;ﬁ%y , e%vi{gl%% ;@glagﬁgfm@ -é&%hﬁ mfs &B%&%@fbdﬂmihgii@we@f theopienaigeair flow
u of the nozzle ensures t the air flow passes evenly over the diffuser surface
? Yt passes syenivover fne diy

30. The diffuss 5lPPaREHE Y ERtSEDthd th &AM EpBE FPBIRAE "aFFAOR Yo Be PEd e &8 By hoving the air

flow through avtegiewntdhagntieledzaxpansiaicThetrelatival. shithowghrigtedefthenetiffaédrsurface 30 to
the central axt Xof fhe;gpening 24, llons e eXpansion abihe a0 62uc tackialy. A harsh or

rapid di_vergence would otherwise cause the air flow to become disrupted, generating vartices in the
expansion regreaeSugh. Vorides T apaeid t1an Yo mitpblsém HFBiNBNEe éﬁﬁeés%&gﬁtgﬂnnoise in the

air flovtv gfflicha%d Bk?,ta}d@@i?@d@m%iml aflyciha Bomashic Rreduss. suab asgaans T bethir flow
projected forwards beyond the if;user sur&ace 0 can tend to continue.to.diverge. T resence of the
guide surface“@ﬁ_eéﬂ@nﬁin SHBE RAtARP: Fz’gll‘ﬁez'ls ‘f%nt?%févcezéﬁ‘ T né:)%ig%lfagﬁﬁgrc%oegr?mang%%frther
converges thexir §tchvy .aA ssaerebiylpritretam.flow can travel efficiently out from 25the nozzle 14, enabling
the air fl%v can be experienced rapidly at a distance of several

To operate the fan assembly 10 the user depresses an appropriate one of the buttons 20
on the base 12, in response to which the controller 44 activates the motor 56 to rotate
the impeller 52. The rotation of the impeller 52 causes a primary air flow to be drawn
into the base 12 through the air inlets 18. Depending on the speed of the motor 56, the
15  primary air flow may be between 20 and 30 litres per second. The primary air flow
passes sequentially through the impeller housing 64, the upper end of the upper base
member 42 and open upper end of the motor bucket retainer 63 to enter the interior
passage 86 of the nozzle 14. The primary air flow emitted from the air outlet 71 isina
forward and upward direction. Within the nozzle 14, the primary air flow is divided
20  into two air streams which pass in opposite directions around the central opening 24 of
the nozzle 14. Part of the primary airflow entering the nozzle 14 in a sideways direction
passes into the interior passage 86 in a sideways direction without significant guidance,
another part of the primary airflow entering the nozzle 14 in a direction parallel to the X
axis is guided by the curved vane 65a, 65b of the motor bucket retainer 63 to enable the
25  air flow to pass into the interior passage 86 in a sideways direction. The vane 65a, 65b
enables air flow to be directed away from a direction parallel to the X axis. As the air
streams pass through the interior passage 86, air enters the mouth 26 of the nozzle 14.
The air flow into the mouth 26 is preferably substantially even about the opening 24 of
the nozzle 14. Within each section of the mouth 26, the flow direction of the portion of
30  the air stream is substantially reversed. The portion of the air stream is constricted by

the tapering section of the mouth 26 and emitted through the outlet 98.



metres from the fan assembly 10. The invention is not limited to the detailed description given above
Variations will be apparent to the person skilled in the art. 26 Detachment of the nozzle may be
achieved through rotation of the base relative to the nozzle or with rotation of a portion of the base.
Alternative colfieétishtans for example by a snap-fit and release conn8EHErRE2EHUIRY used. Other
vgriations and components within the base may be used, for example, the silencing member and 5
silencing components such as silencing or acoustic foam may be formed in any shape or have any
suitable construction. For example the density and$ype of foam may be altered. The motor bucket
retainer and the seating member may have a different size and/or shape to that described above and
may be located in a different position within the fan assembly. The technique of creating an air tight

seal with the sgaling meabac JQ manbedliscont and mayineude addiicnal dlements sich oS glue or
ixings. The sealing member, the guide portion, the vanes and the motor bucket retainer may be
formed from Qlﬁm@%\llﬁliﬁ?‘éﬁﬁ%ﬂléeg?%ﬁfﬁléﬁ%\ﬁég’(i fi e%err?%%&?{f%re é)%ae{rrhnﬁgt fg?a%r, plastics,
metal or rubbgonTte sxeareshentiofihenipgrecifastyniembbe 42 ietativend tveobeedthaf the motorised,

and actugfed Ry, et UNBYLLIRIETSIRE RLORE AL HEASHUIONE2GhodMiar) b ACIAMS 1.4

bladeless fan assembly for creating an air current, the fan assembly comprising a hozzle. mount n
a base, the ndzenelediaSERiTHY Wlﬁﬁgﬁ&pﬁ%g@zglﬁﬂ&@vhere it comibines V\Pith e primary air edo

flow to produce a total air flow, or air current, projected forward from the nozzle 14.
Depending on the speed of the motor 56, the mass flow rate of the air current projected
forward from the fan assembly 10 may be up to 400 litres per second, preferably up to

10 600 litres per second, and the maximum speed of the air current may be in the range
from 2.5 to 4 m/s.

The even distribution of the primary air flow along the mouth 26 of the nozzle 14
ensures that the air flow passes evenly over the diffuser surface 30. The diffuser surface
15 30 causes the mean speed of the air flow to be reduced by moving the air flow through 2
region of controlled expansion. The relatively shallow angle of the diffuser surface 30
to the central axis X of the opening 24 allows the expansion of the air flow to occur
gradually. A harsh or rapid divergence would otherwise cause the air flow to become
disrupted, generating vortices in the expansion region. Such vortices can lead to an
20  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 30 can tend to continue to diverge. The presence of the
guide surface 32 extending substantially parallel to the central axis X of the opening 30
further converges the air flow. As a result, the air flow can travel efficiently out from
25  the nozzle 14, enabling the air flow can be experienced rapidly at a distance of several

metres from the fan assembly 10.

The invention is not limited to the detailed description given above. Variations will be
apparent to the person skilled in the art.
30



5 mouth for receiving an air flow from the interior passage and through which the air flow is emitted
from the fan assembly, the nozzle defining an opening through which air from outside the fan
assembly is drawn by the air flow emitted from the mouth, characterised in that the nozzle is
detachable frff tABAYE? 102.A fan assembly as claimed in claim 1, whetEHtHEHYEN Is detachable
from the base through rotation of the nozzle relative to the base. 3. A fan assembly as claimed in
claim I or claim 2, wherein the nozzle comprises a detent for releasably engaging a portion of the base
to inhibit rotation of the nozzle 15relative to the ba3e. 4. A fan assembly as claimed in claim 3,
wherein said portion of the base comprises a wedge. 205.A fan assembly as claimed in claim 3 or
claim 4, Whellgﬁﬁaﬂl?@é‘&éﬁfhg ’é‘??&ﬁg’é‘ﬁyt@‘?lé?(tléﬁfff’%ﬁlérﬁﬁ%é‘?ﬁ’é’r‘?ﬂ’v?‘fﬁ@a%ﬁ“ﬁd%ﬁ’%f‘fﬁgebase to
detach the nezzigfromitie hﬁaﬁbnﬁoﬂ%f@ﬁr&Sﬁediﬂhhbaﬁl@iaim&dniﬂiaﬂ)bﬁhfdalms ek, fatherein the
nozzle comprises %5% second fo releasabl ngaging a portcpn Bftﬁhe ba%%()? mhcplt movement

exam ST ase conne
of the nozzle AW4Y from the "H)ase an assem } as claimed ' in any rece&mg claim, wherein the

base housescrmamg‘:frﬁ? geﬁmamqgm avesice. uzgis.ﬁ\rfaﬁmémt)ﬁ/ a@mm@@j:mberamw, wherein
the baseﬁconmgﬁﬁﬁé]'&%ﬁ{ﬁ%rf&{ts such as silencing or acoustic foam may be formed in any shape or

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

15 buttons 20.



inhibiting removal of said means for generating the air flow from the base when the nozzle is detached
from the base. 59.A fan assembly as claimed in claim 8, wherein the means for inhibiting removal of
said means for generating the air flow from the base comprises a retainer located over said Wig&rs for
generating the air flow. 10.A fan assembly as claimed in claim 8 or claim 9, wherein the means for 10
generating the air flow comprises a motor located within a motor housing, and wherein said means for
inhibiting removal of said means for generating the &ir flow from the base is arranged to allow
movement of the motor housing relative to the base. 1.A fan assembly as claimed in any preceding
claim, whereff:AdM8ening is sized 15to accommodate the base. 12. A fan assembly as claimed in
any preceding claim, wherein the nozzle has a height extending from the end of the nozzle remote
from the base to the end of the nozzle adjacent the base, and the base has I%he' ht extending from

the end of thk base’20PAAdRS FrdiR tHSSTBY2% (0 thE eIl ef te BAsEBHAbe M RoIAE e height of

the base beipgriaRRse hisn1é5hb @ltiioheight oftheambpazleonliAnganmisseroblysasgteames in claim
12, wherein the height of the base is£ th rang[;:-ﬁ]f.rom.GS% to 55% C{){ the hei tgftHéean Ozvlve. 25 14.
A fan assemBIYHR QLfSEeE RS PreBEHGH {Wfé?ﬁsﬁ%%%ﬁlgh%%%e AN asSembly 18 in the

range 300 My énARQA Mo e Adarnasasshiyhesmolaiaett fimany pregeding caimghvidien atre base is
from outside the fan assembly is drawn by the air flow emitted from the mouth,

characterised in that the nozzle is detachable from the base.

10 2. A fan assembly as claimed in claim 1, wherein the nozzle is detachable from the

base through rotation of the nozzle relative to the base.

3. A fan assembly as claimed in claim 1 or claim 2, wherein the nozzle comprises a
detent for releasably engaging a portion of the base to inhibit rotation of the nozzle

15  relative to the base.

4. A fan assembly as claimed in claim 3, wherein said portion of the base

comprises a wedge.

20 5. A fan assembly as claimed in claim 3 or claim 4, wherein the detent is arranged
to flex out of engagement with said portion of the base to detach the nozzle from the

base.

6. A fan assembly as claimed in any of claims 3 to 5, wherein the nozzle comprises
25  asecond detent for releasably engaging a portion of the base to inhibit movement of the

nozzle away from the base.

7. A fan assembly as claimed in any preceding claim, wherein the base houses

means for generating the air flow.

30



30substantially cylindrical. M CS L. LP 29 16. A fan assembly as claimed in any preceding claim
wherein the mouth is located towards the rear of the nozzle. 17. A fan assembly as cIaimeH‘WéW
preceding claim, wherein the nozzle 5comprises a surface located adjacent the mouth and over which
the mouth is 3fEHIR W Yirect the air flow. 18A fan assembly as claimed T HERH PPRErein the
nozzle comprises a diffuser located downstream of said surface. 10 19.A fan assembly as claimed in
any preceding claim, wherein the nozzle comprises an annular inner casing section and an annular
outer casing section which together define the inte¥for passage and the mouth. 1520.A fan assembly

as claimed in claim 19, wherein the mouth comprises an outlet ,
8. A fan assembly as claimed in claim 7, wherein the base comprises means for

inhibiting removal of said means for generating the air flow from the base when the

nozzle is detached from the base.

5 9. A fan assembly as claimed in claim 8, wherein the means for inhibiting removal
of said means for generating the air flow from the base comprises a retainer located over

said means for generating the air flow.

10. A fan assembly as claimed in claim 8 or claim 9, wherein the means for
10  generating the air flow comprises a motor located within a motor housing, and wherein
said means for inhibiting removal of said means for generating the air flow from the

base is arranged to allow movement of the motor housing relative to the base.

11. A fan assembly as claimed in any preceding claim, wherein the opening is sized

15 to accommodate the base.

12. A fan assembly as claimed in any preceding claim, wherein the nozzle has a
height extending from the end of the nozzle remote from the base to the end of the
nozzle adjacent the base, and the base has a height extending from the end of the base
20  remote from the nozzle to the end of the base adjacent the nozzle, the height of the base

being no more than 75% of the height of the nozzle.

13. A fan assembly as claimed in claim 12, wherein the height of the base is in the
range from 65% to 55% of the height of the nozzle.

25
14. A fan assembly as claimed in any preceding claim, wherein the height of the fan

assembly is in the range 300 mm to 400 mm.

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

30  substantially cylindrical.



located between an external surface of the inner casing section and an internal surface of the outer
casing section. 21.A fan assembly as claimed in claim 20, wherein the outlet is in the forn?w(afget\“g@slot.

29
16. A fan assembly as claimed in any preceding claim, wherein the mouth is located
towards the rear of the nozzle.
17. A fan assembly as claimed in any preceding claim, wherein the nozzle

5 comprises a surface located adjacent the mouth and over which the mouth is arranged to

direct the air flow.

18 A fan assembly as claimed in claim 17, wherein the nozzle comprises a diffuser
located downstream of said surface.

10
19. A fan assembly as claimed in any preceding claim, wherein the nozzle
comprises an annular inner casing section and an annular outer casing section which

together define the interior passage and the mouth.

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

the outer casing section.

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

20 slot.



