1-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 rgagy iR angffice or other domestic environment. A conventionglgdemgshicdaadtypically
includes a set of blades or vanes mounted for rotation about an axis, and drive apparatus for rotating

the set of blades to generate an air flow. The movement and circulation of the air flow creates a 'wind
chill' or breeze 10and, as a result, the user expeneqces 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, a{g%ls %uallﬁ gounted in a suspended manner from the 15
ceiling to provide a downward flow of air to 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 maynicel ap & WalloFa0RSUh a4hal dasloser USR 193479 80K HSdy 67,060 are

suitable for standing on a desk or a table. 20 A disadvanta Cge of this type of fan is that the air flow
produced by PFRsq@tatiNgnBRad 68l @eth fanderaeshirdiy: nstcdlin#orm IPHis fid fertairatintofis across the

blade susface i agioss.heiPelyandifacingsuiiase.of thedamet hendant afithesenariations can vary
from product to product and even from one individual fan machine to another. These 25 variations

result in the veneration of an uneven or '‘choppy' air flow which can be felt as a series of pulses of air

and which can benvaeasmiordablesfor adisgsiciil pdadiensthisdype hdan sandesneisyhasditie noise
venerated may become intrusive WI rolonged us |n atdome%tlc environ ent A further
disadvantager%/ R8RS ta%l?%ége?féc éréa E*%%% a9 AiniS 5§tv(\)/|th Sth }Brr%t e user. This
means that the fBnvmiu8techmovement and circulation of the air ﬂow crcatcs a wmd ch111‘ or breecze

10 and, as a result, the user experiences a cooling effect as heat is dissipated through

convection and evaporation.

Such fans are available in a variety of sizes and shapes. For example, a ceiling fan can
be at least 1 m in diameter, and is usually mouﬁted 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.



30placed in close proximity to the user in order for the user to experience the cooling effect of Me fan.
2 An oscillating mechanism may be employed to rotate the outlet from the fan so that the air flow is
swept over aywwioR Arfaaka room. In this way the direction of air flow from fcthe fameagbe altered. In
addition the drive apparatus may rotate the set of blades at a variety of speeds to optimise the airflow
output by the fan. The blade speed adjustment and oscillating mechanism can lead to some
improvement in the quality and uniformity of the airflow felt by a user although the characteristic
‘choppy' air flow remains. 10Some fans, sometimes known as or air circulators, generate a cooling
flow of air without the use of rotating blades. Fans such as those described in US 2,488,467 and JP
56-167897 have large base portions including a motor and an impeller for generating an air flow in the
base. The air flow is channeled from the base to an air discharge slot from which the air flow is

projected forwars tawards, R 4selsl %m%gjgw@ﬂ% 067 1REBUE A SO Iem @ 9erigsof

concentric slots, whereas the fan of JP 56-167897 channels the air flow to a neck piece leading to a

single air diséﬁ(ﬂ@%@? STBEPIAOHER KIS HETA s 4 6oprBvile RS otiAY thiy %WtiﬁPo?fg"dré?Qi‘%tf\‘iﬁfﬂout the use

of rotating bladessequirsaneffidieat tiaosferafraie Hepafiam he base wdhetIobIIng airdlow is 20

constricted as it is channeled into. the sﬁ)t ang this cons}%ric&i%or%ﬁcre?gs gssure in the fan which must
iRe

r
be overcome BYTHE RIPHET GearaEH B tHE MotsiPah Del reiRE)% GEPTEHIRERY air flow
from the slotadhysttidfficie ncidsinsthe sy stednofesmexampte tossedithheugiltheatahundosmgyor

distuptions in, e fout PR, WilISES e Al RO R, F i Hig &ffiipey requirement
restricts the options for the use of
10 Some fans, sometimes known as or air circulators, generate a cooling flow of air
without the use of rotating blades. Fans such as those described in US 2,488,467 and
JP 56-167897 have large base portions including a motor and an impeller for generating
an air flow in the base. The air flow is channeled from the base to an air discharge slot
from which the air flow is projected forward towards a user. The fan of US 2,488, 467
15  emits air flow from a series of concentric slots, whereas the fan of JP 56-167897

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

A fan that attempts to provide cooling air flow through a slot without the use of rotating
blades requires an efficient transfer of air flow from the base to the slot. The air flow is
20  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 reduce the air
flow from the fan. The high efficiency requirement restricts the options for the use of
25  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.

In a first aspect the present invention provides a fan assembly for creating an air current,
30  the fan assembly comprising a base comprising an outer casing having a side wall

comprising at least one air inlet, the outer casing housing an impeller housing



25 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. In
a first aspect the present invention provides a fan assembly for creatimg an air current, 30the fan
assembly comprising a base comprising an outer casing having a side wall comprising at least one air
inlet, the outer casing housing an impeller housing 3 g,omprising an air inlet and an air outlet, an
impeller located within the impeller housing, a motor for driving the impeller about an axis to create an
air flow throu% m eaI}]e .hoysing,,and a silencing.member loca edf]lt%en ath the air inlet of the
impeller housinéﬂgﬁd g npgglzﬁénn%%ﬁ% ed on ﬁ1ueﬁ %a%‘g,l?ﬁé’ 029r8E mp n%eawlﬁﬁg?f&?oﬂé%aﬁe for
receiving the &1Pte flw drbnghiéaimpatiet ebave ampsitetthousingandr afimoutirdhgbugh wjiei:the air
flow 1s emittehdRTdhmiANAeRambie Aba Ruara el IRAldNG BEPCIAISMIAE! fspageqdrom the

air inlet of the impeller housing along said axis by a distance In the range o%’Oamm, and in
that the nozzIBBKIE MRS WP Hie 4R ArmritiopaniHEtivo natragRikh redrone dutside the

fan asserhbly floaréam e tie @itdloyy emiiige i RoiehBgmih. HBuBPMR RGN FAAIRr AR ation is

reflected fromemgtégn]% Wﬂ%sfof the OL{[é?r. c%sing and the impeller housing. A silencing member located
within the outér casing. Particuiary e ISCREEHERL Bt e rsilTae BEHE Rhpeletiisestigncan
absorb soundtianagmiciseatitieinnipelloutensmgintripheideran gementaicth silerging Menamspaced

from the air injgt alang,the tsai a y.a distance in the range fro mm to 60 mm minimises the
distance between th’e gi er?c%}r% mgmgglgﬁ%?ﬂgsaﬁr ?rlffe% of %ﬁge i%ﬁ)sef (-;-Tr(11 ﬁérﬁesi%lb Wﬁﬂ@ﬁtti}g@?ﬁ ting the
flow of air intoMHehsip&ier pfsisingheThe asscmilsrsahiteanetiable Sofficiviteiftorbhdnawrhinto the
base to pyovide an unrestricted inflow of air to the impeller and the fan assembly. The side wall

preferably comprises a plurality of air inlets. Locating air inlets around the base 20provides flexibility in

the arrangemelGMHIECBAdANSIRY HRrsidpyie reffrsied dimstharirgamove tefihe puise croneanvdiiety of

points so thatimgskeaikaamiow hitendiesassemelYRsEWRale R@tﬁf@plyagneg,a}sgﬁﬁ%tﬁy#fﬁt@ﬂé@”y,

vertical when the base is ted on a hgrizantal surface, In the preferred embodiment the silencin
member is s plggeétg($ ene J(l?%ﬁe ain él?lsglof %gfgﬂ:&ﬁer Lousmg, can eFl)bsorb sound and noise within the J

rom the air ml
outer casing. The arrangement of the silencing member spaced from the air inlet along the
15 said axis by a distance in the range from 5 mm to 60 mm minimises the distance between
the silencing member and the air inlet of the impeller housing without restricting the flow of
air into the impeller housing. The arrangement can enable sufficient air to be drawn into the
base to provide an unrestricted inflow of air to the impeller and the fan assembly. The side
wall preferably comprises a plurality of air inlets. Locating air inlets around the base

20 provides flexibility in the arrangement of the base and the nozzle, and enables air to flow

into the base from a variety of points so that more air can flow into the assembly as a whole.

Preferably the axis is substantially vertical when the base is located on a horizontal surface.
In the preferred embodiment the silencing member is spaced from the air inlet by a distance
25 in the range from 10 mm to 20 mm, preferably around 17 mm. This can provide a short,
compact air flow path that minimises noise and frictional losses. The arrangement allows
the silenging member to occupy a significant volume of a lower portion of the base and to

absorb noise and vibrations rebounding from within and across the base.

30 Preferably the silencing member comprises acoustic foam. The arrangement provides a

compact silencing member located so as to reduce the generation of turbulent air flows



25 in the range from 10 mm to 20 mm, preferably around 17 mm. This can provide a short, compact air
flow path that minimises noise and frictional losses. The arrangement allows the silencing member to
occupy a significant volume of a lower portion of the base and to absorb noise and vibrations
rebounding from within and across the base. 4 and thus the creation of noise and vibration within the
base. The acoustic foam structure has noise absorption properties matched to the shape and
orientation of We impeller housing. A second silencing member may be housed within We impeller
housing. This second silencing mempber is preferaply annular,.and pr ferabl;é also SComp}:ises acoustic

foam. Rrefer&Bﬂ/ thusphce Rl QAN Ty ALY s Wi HAg egﬁs%an A AP Wit base
dimensions thahaiges malned pakaitoingsepefibe maztedardthorshapeditd théeaiagof tietoverall fan

assembly. Advantageously, the jnvention can provide a fan assembly 10delivering, a suitable cooling
effect from a FOBEHITHtEREr thénsﬁ‘fgiflé]fsdi‘fg&ﬁ% RS ASTRINLR {8 ?ﬂ%gz é%hs}ﬁlrf[oﬁﬁnlglsp%lle%ropening.

Preferably, saishehleasthresaivinletilertbio@utentasirg jsderabbedsubistantidllypeftidgynakto said
axis. The direction in which air is emitted from the air inlet to the outer casing is substantially at a right
angle _155to QB TRk We air flow passes into the impeller housing and the distance and
angle is such that there is no significant loss in the velocity or the portions of the air flow as they are

directed into the Jmpeller housing. More preferably,,sai east one air inl '

comprises a gqﬁ?fg{ﬂ%?gf ?rgase i s%s{an%a? y cylﬁXdrlcaﬁj. aHns %hange%rem %ﬁobwgo%g%t%ﬁmg
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

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

Preferably, the nozzle surrounds the opening. Preferably, said at least one air inlet to
the outer casing is arranged substantially orthogonal to said axis. The direction in
which air is emitted from the air inlet to the outer casing is substantially at a right angle
15  to the direction in which the air flow passes into the impeller housing and the distance
and angle is such that there is no significant loss in the velocity of the portions of the air

flow as they are directed into the impeller housing.

More preferably, said at least one air inlet to the outer casing comprises a plurality of air
20  inlets extending about a second axis substantially orthogonal to said first-mentioned
axis. In this arrangement it is preferred that the assembly has a flow path extending
from each inlet to the outer casing to the air inlet to the impeller housing, wherein the
inlet to the impeller housing is substantially orthogonal to the or each air inlet to the
outer casing. The arrangement provides an inlet air path that minimises noise and

25  frictional losses in the system.

In a preferred embodiment, the side wall comprises a mesh having a plurality of
apertures and side wall land regions, and having a surface area comprising the total area
of the plurality of apertures and side wall land regions. A mesh punched with a

30



20 inlets extending about a second axis substantially orthogonal to said first-mentioned axis. in this
arrangement it is preferred that the assembly has a flow path extending from each inlet to the outer

casing to theay iplghiRdhe impeller housing, wherein the inlet to the impellefriogisingois sgbstantially
orthogonal to the or each air inlet to the outer casing. The arrangement provides an inlet air path that

minimises noise and 25frictional losses in the system. In a preferred embodiment, the side wall
comprises a mesh having a plurality of apertures and side wall land regions, and having a surface area
comprising the total area of the plurality of apertures and side wall land regions. A mesh punched with

2 5 pluralty o sheyiuies GaL0e PRRIRBIN AN PRl A HAGHISAPTS e asseuilyjeading o

uniform fan performanc manufact Preterably, the mesh extends around substantially the

circumferendeadfithedbasgant fromerrafesedslyanh i Sitpst dpetrdy.idheqiistly spEeda around the
base. The arzgngaroent preMiges.acnumberat airadlowpathe HsrugbuRit aieisiahigeiow into the

fan assembly whilst maintaining wall regions that minimise noise generation in the base and in the

assembly asRSAHERR iSTH P RiraRse o rERBRURSDBTthd MRS IS TR RIBN S5 R didtance of no

more than 5qiRiMalpnersrishaxisdrom Repis wlabef the impelierbausingwhiis eamprovige a short,
compact air flow path that minimises naise and frictiong}l lgsses. in a &%@%ﬁed embgglf'ment the

open area of 1AL KEERGrBE i P LTRSS MY, SPHE PR BY1HE oAl Sirfied aras of the mesh. Preferably,
the open are@lefiheatitesi iptrihs tdnigenikemi3ptdedd ofttel lotal dotfacecdnrearodthéimesh. This

arrangementprovides an open area allowing sufficient air t INtg-tk: .create an air
flow through @5{}% igrrl?)ﬁlgllgarpfgﬁlsslr%?%k%lcsta - 1rtr{#ce)f%ir(})g rt<':[11€si1(§n \?v%f%{tﬁ%% r’e%é?ﬁé%t%?%ﬁgg 1tgégtﬁélsmission of
noise and vibiatiors tptheaarilir matke thao meideishefeiicassbribliprThe 8. assembly is preferably in
the formpf a bladeless fan assembly. Through use of a bladeless fan assembly an air current can be
generated without the use of a bladed fan. 20 Without the use of a bladed fan to project the air current

from the fan Hsgeyres ranbediReainthsrAR Eirethente s B8 e Adsashnl s ALY Mg @5 oom or
towards a usgf. {88 girGeErent cansaveliefficieniy pubioptineauwiehdosias litie eeetgygand velocity
0 turbmenceﬁom 33 to 45% of the total surface area of the mesh. This arrangement provides an
open area allowing sufficient air to be drawn into the base to create an air flow through
15 the impeller housing, whilst forming a side wall structure to inhibit the transmission of

noise and vibrations to the environment outside the fan assembly.

The fan assembly is preferably in the form of a bladeless fan assembly. Through use of
a bladeless fan assembly an air current can be generated without the use of a bladed fan.
20  Without the use of a bladed fan to project the air current from the fan assembly, a
relatively uniform air current can be generated and guided into a room or towards a
user. The air current can travel efficiently out from the outlet, losing little energy and

velocity to turbulence.

25  The term bladeless' is used to describe a fan assembly in which air flow is emitted or
projected forward from the fan assembly without the use of moving blades.
Consequently, a bladeless fan assembly can be considered to have an output area, or
emission zone, absent moving blades from which the air flow is directed towards a user
or into a room. The output area of the bladeless fan assembly may be supplied with a

30  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



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 considereq,gngﬁ)yfoﬁqgoutput area, or emission zone, absent moving blades-feom, whish 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 30primary 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 6 device such as
a motor rotor and/or a bladed impeller for generating the air flow. The generated primary air flow can
pass from the room space or other environme tpgt@ide ti’ﬁ fa{n assempl it{ﬁo the#an aﬁgmbly, and
then back outH th&obif %ﬂ%%grtﬁ%)ﬁgaﬁ X tll‘é.e HESCE, e re’%%‘rllp fof a fan. asseLmny as
bladcicss is pehénterdathta-exiefidwoctmepdes Griptioneobtine powerrsatticceancdoompaengnds such as
motors that are required for secandary fan functions,, Exampl c [ i can include
lighting, adj&%?n%%tagsne ({3? cmaoti%lr? § the 3#) gégg%s% ?/n ?%Cgréle?tg((g)?%e%&%%ﬁ%fgg& E)g;i%%s a Coanda
surface locatedfladjacent the mouth and over which the mouth is arranged to direct the air flow emitted
therefron. Preferably, the external surface of the inner casing section of the nozzle is shaped to define
the Coanda surface. The Coanda surface preferably extends about the x(g(%ening. A Coanda surface 15

is a known tyBensf-stiF4kecavEPivalch fitidsresntikith§ladebstparwiineisdsddasiraddrdie exhibits

the Coanda effestpiihe fividdeadstadlevs aver dbesuitasescloselymalaioshslingingtardar thrigging' the
surface. The Coanda effect is already a proven, well documented method of entrainment in which a
i ol Lkl

primary air fIS78 %R %trl(’&SCo}éﬁ?ﬂ@ﬁ?fgéeg.eﬂoag@g DR RS (Hida surface,
and the effecidii 2t étidrilawctieioa ahada swstadeycan be found in articles such as Reba, Scientific
American, Volume 214, June 1966 pages 84 to 92. Through use of a Coanda surface, an increased
amount of air from outside the fan assembly is drawn through the opening by the air emitted from the
mouth. 25Préfesatsiyzlamaicfibly eotersstrearioradaostfectalecset atigeib thetheobtisend wtkhe following
description thig, air flowwilkbe refered i AU AInIVerliePHTRRCAI fineris.gmitied from the

mouth of the nozzle and preferably passes over a Coati& surface The primary air flow entrains air
surrounding ecaLtHrEomel M e pafihzaeeian ahtbgrmastifetterst s cBsttind pritAary air flow
and the entrajpgglair 191¢h€anda surface preferably extends about the opening. A Coanda surface

15 is a known type of surface over which fluid flow exiting an output orifice close to the

surface exhibits the Coanda effect. The fluid tends to flow over the surface closely,
almost 'clinging to' or 'hugging' the surface. The Coanda effect is already a proven, well
documented method of entrainment in which a primary air flow is directed over a
Coanda surface. A description of the features of a Coanda surface, and the effect of
20 fluid flow over a Coanda surface, can be found in articles such as Reba, Scientific
American, Volume 214, June 1966 pages 84 to 92. Through use of a Coanda surface,
an increased amount of air from outside the fan assembly is drawn through the opening

by the air emitted from the mouth.

25  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
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

30  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



30user. 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 7 mouth of the nozzle

and, by displacemeant,fign other regions around the fan assembly, and passegpie@aingntly 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 5 nozzle. Preferably, the enirainment of air surrounding the mouth of the
nozzle is such that the primary air flow is amplified y at least five times, more preferably by at least

ten times, Whlleé;\h %t%th oV raII th |§ maint | referab the _Elé)ﬁ;é %oggﬁ a diffuser
owns nda

NOZZ e ac) 161' T daro
surface Iocafn% ream O oan fBlsurface e ex rnaﬁJ SUI’ ace Oft e inner asmg section

of the nozzlexis! mzw@sabmghamlﬂlyoﬂdeﬁgb the qiffuserdstirfacdyThe negedtierTieeprefesabiyra mixed
flow impellers fyeteiably Rerais e diffyeerincataiiivn s mpeheLhgdsng.Ang denpsiream from

the impeller. T e motor Is preferably 15 a DC brushlcss motor to avoid frictional losses and carbon
debris from thebRISREsteiabaiiflavrsentisd AR e REemicihg Wsribn HEBRS Bhiemissions is

advantageoys,inja cigan.abpolitantaenaitive caYiRRRMER syeh-asaasikal Iwz@v@u;rmhose with
allergies. While induction mators, which are generally u r%d in.fans, also ha%/ QWI})% S, @ DC
20

brushless m&tat BaPBRARIES TAUCH ARISIIEhBE Ut GHb Rt G BB e %aﬁ motor. The
base of the fam assemidly pieiatialyocempisgameanmioindiecting a portion of the air flow from the air

outlet of the impeller housing towards the interior passage of the nozzle. 25
Preferably, the nozzle comprises a diffuser surface located downstream of the Coanda
10 surface. The external surface of the inner casing section of the nozzle is preferably

shaped to define the diffuser surface.

The impeller is preferably a mixed flow impeller. Preferably there is a diffuser located
within the impeller housing and downstream from the impeller. The motor is preferably
15 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 provide a much wider range of operating speeds than

20  an induction motor.

The base of the fan assembly preferably comprises means for directing a portion of the
air flow from the air outlet of the impeller housing towards the interior passage of the
nozzle.
25
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,
and is preferably shaped to divide the air flow into two air streams which flow
30  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



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 passggg, ihgdarior passage is preferably annular, and is preferajahyghapedia divide the air
flow into two air streams which flow in 30opposite 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 8 emitted from the air outlet of the impelley 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 qne carved vane, The or. ] ne i r ped to.chapge the
direction of t?%%?rd f 6%%@18r%168&%6-?¢ﬁ}§é§§/%ﬂ %gﬁl‘gsg“ ?élﬂs ?g&%@ﬁ%ﬁ%@re IS neo significant loss
in the velocityisf ierpontiofis dirteemirfiowtias tapard diescfoenirts tiedntistiof Bessardlerhe base

preferably C%&Bﬂﬁf? g@&gﬁwgﬂﬂmg conpRlingdhe fam assembly. Kok safelyreasans and ease of

use, it can be advantageous to locate control elements away 10from the nozzle so that the control
functions, sutkfeabizr rardre chzentatisndinpsHgn Ihtivgesr Benarnisrrtih Yeedhsetting Gre not

activated duing adanepreationdorierabls themeuthiedthetnorzie-pxtends pbalnthefapening, and is
preferably annular. Preferably the nozzle %dends about the opening by a distance in the range 15

from 50 to 288 LAY ThERLIASETERGAHR BEEHEPE 83t one wall defining the interior passage and

the mouth, and wherein said at least one wall comprises opposing surfaces defining the mouth.

Preferably, t outh has an,outlet, and the cing between the.qQ ing.s at %&; outlet of
the mouth isl}lﬁetnrljea Sr%r?é%%%%oc.gﬁﬁ?%s% gorzrlﬁlﬁ?r%ng%gsprg?ecroa ttf)(/) |ﬁn§1pég§a?1%le&#%%nﬁ%§’5mm to 1.5 mm
The nozzle rweytpnefermislyR0ceonudrise. dhdrner edsimyegectioly dendGrroutel elgsiagisestisn which

define the mayth elBaRele aah seation isRipfRrabivfauned (am A ebRtiim AnRlar member,

hut each section may be provided by a plurality of members connected together or otherwise
assembled tHgbiiretRnLE@ion. offeSoerdreblingEerabirty HrdrdvaBg SRARIYaE%s to partially overlap
the inner casing section. This can enable an outlet of the

Preferably, the mouth of the nozzle extends about the opening, and is preferably
annular. Preferably the nozzle extends about the opening by a distance in the range
15 from 50 to 250 cm. The nozzle preferably comprises at least one wall defining the
interior passage and the mouth, and wherein said at least one wall comprises opposing
surfaces defining the mouth. Preferably, the mouth has an outlet, and the spacing
between the opposing surfaces at the outlet of the mouth is in the range from 0.5 mm to
5 mm, more preferably in the range from 0.5mm to 1.5 mm. The nozzle may preferably
20  comprise an inner casing section and an outer casing section which define the mouth of
the nozzle. Each section is preferably formed from a respective annular member, but
cach section may be provided by a plurality of members connected together or
otherwise assembled to form that section. The outer casing section is preferably shaped
S0 as to partially overlap the inner casing section. This can enable an outlet of the
25  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 a substantially uniform outlet width about the opening. The spacers are

30  preferably evenly spaced along the outlet.



25 mouth to be defined between overlapping portions of the external surface of the inner casing
section and the internal surface of the outer easing 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 a substantially uniform outlet width about
the opening. The spacers are 30preferably evenly spag:ed along the outlet. 9 The maximum air flow
of the air current generated by the fan assembly is preferably in 5the range from 300 to 800 litres per
second, more preferably in the range from 500 to 800 litres per second. An embodiment of the
invention will now be described with reference to the accompanying drawings, in which: 10 Figure 1 is
a front view of a fan assembly; Figure 2(a) is a perspective view of the base of the fan assembly of
Figure 1; 15Figure 2(b) is a perspective view of the nozzle of the fan assembly of Figure 1; Figure 3 is

a sectional view through the fan assembly of Figure 1; Figure 4 is an enlarged view of part of Figure 3;
The maximum air flow of the air current generated by the fan assembly is preferably in

5 the range from 300 to 800 litres per second, more preferably in the range from 500 to

800 litres per second.

An embodiment of the invention will now be described with reference to the
accompanying drawings, in which:
10

Figure 1 is a front view of a fan assembly;
Figure 2(a) is a perspective view of the base of the fan assembly of Figure 1;
15 Figure 2(b) is a perspective view of the nozzle of the fan assembly of Figure 1;

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

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



20 10 Figure 5(a) is a side view of the fan assembly of Figure 1 showing the fan assembly in an =tilted
position;  Figure 5(b) is a side view of the fan assembly of Figure 1 showing the fan assembly in a

Sfirst tilted posiianefigwe 5(c) is a side vim of the fan assembly of Figurepeshgyyingshedan assembly
in a second, tilted position; 10Figure 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; 15Figure 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; 20Figure 9(b)

is a sectional. view along line,A-A of Figure 9(a); Fi o). [ leyy ajang ine; B-B of Figure
9(a); Figﬁlr%uiﬁ‘o@%ilﬁjgt% és the égla%ﬁes%gﬁtgvg%e ug?%ggii%%&zer?é%%%\%ggm%ugh the ba[gz1 when 25the
fan assemblynisuiviléed pasited; position;

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

5  firsttilted position;

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

second, tilted position;

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;
15  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;
20  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);

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

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

Figure 10(c) is a sectional view along line D-D of Figure 10(a).
30



Figure 10(b) is a sectional view along line C-C of Figure 10(a); and Figure 10(c) is a sectional view
along line D-D of Figure 10(a). Figure 1 is a front view of a fan assembly 10. The fan assembly 10 is

preferably indhke,iQinuefsa bladeless fan assembly comprising a base 12 apcra:mogzigshdserounted on
and supported by the base 12. With reference to Figure 2(a), the base 12 comprises a substantially

cylindrical outer casing 16 having a plurality of air inlets 18 in the form of 5 apertures located in the
outer casing 16 and through which a primary air flqw is drawn into the base 12 from the external
environment. The base 12 further comprises a plurality of user-operable buttons 20 and a

Usef-operabﬁéq%ﬁ' P 1R BPUQK%“&Q‘%SBSJQHBL@ C‘I?B.th?ﬂ‘é‘@aﬁ‘%%?éﬂiﬁlbié 19110, this: Sxempig.the base 12

has a height irt the range from 200 to 300 mm, ahd the outer casing 16 has an external diameter in the

range from formoef ot2B asmiwitiseanble seaBlson g d 28) aiordy2lemornks 4R #ithular shape

and defines g.centkal gpaning24- the naazleddhas @ height intherrnaadromLagia409 mm. The
nozzle 14 comprises a mouth 26 located towards the rear of the fan assembly 10 for 15 emitting air

from the fanS488EMBAYIY WA GIGF (e BB Rty 51 A AiBUR 38 BYEEhHS Aiths8rBHially about
the opening AA:{The lobatpatiphesyef tasinozglenti4iconpprisera Coanas surfase Reilasated adjacent
the mouth 26 anchover wt{?dgthe ] outht26 %irects the aige gteg fro%ﬂ}%{ﬁl& assergtsafls\é %O, a diffuser
surface 30 1888t 8 AN Rstre AiArd e CEARGCBUHAEEDE and Yiide suHfate 33706Aed downstream
of the 20 diffpiserisurfdcesdopehabtliffusemstfaerd30 isarmmagedetaitapdr Ewapttordiitigeticentral axis X
of the opening 24.n s way S0 as 1o assis, g f.air.emit I tg\ g%gly 10. The
angle subter?ggr 1i:1)0e]%vc\#ecéne the gf’f ﬁgqéj?ys%ﬁa?;ﬁeéég %)r{%lg E%n%a%g%%(soggl%h g%%ﬁ%%gz is in the
range from Si@n2B)Gi3iv0thinesatripreois Arensig 16, Epargentsnsd faseeRistherangedatan angle to
the diffyser syiage gPdg.further 25 assist 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 face to the air flow emitted from

the mouth 26yAwvistady-appealingiaperedsuiface 3dkisdoeated doninsteap: amdtmeguide surface

32, terminating at a tip surface 36 lying 30supstantially perpendicular to central axis X of the
opening 24. Wﬁﬁ@?&%ﬁgndjéﬁe%@e#t %st%rbg‘r%)@ g’uﬁﬁé&%ﬁ %ﬂgltﬁéegé%ntrglné%’ss@gf the

opening 24 isqaraferablymprises a mouth 26 located towards the rear of the fan assembly 10 for
15  emitting air from the fan assembly 10 and through the opening 24. The mouth 26
extends at least partially about the opening 24. The inner periphery of the nozzle 14
comprises a Coanda surface 28 located adjacent the mouth 26 and over which the mouth

26 directs the air emitted from the fan assembly 10, a diffuser surface 30 located
downstream of the Coanda surface 28 and a guide surface 32 located downstream of the

20  diffuser surface 30. The diffuser surface 30 is arranged to taper away from the central
axis X of the opening 24 in such a way so as to assist the flow of air emitted from the

fan assembly 10. The angle subtended between the diffuser surface 30 and the central

axis X of the opening 24 is in the range from 5 to 25°, and in this example is around

15°. The guide surface 32 is arranged at an angle to the diffuser surface 30 to further

25  assist 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 face 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

30  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 i.s around 110 mm. 5Figure 3
illustrates a spetighah vigyy through the fan assembly 10. The base 12 comgrigeBaolRWwernbase 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 intermedigry base member 40 houses a controller 44 for
controlling the operation of the 10 fan assembly 10 in response to depression of the user operable

buttons 20 sigup,in Figuies 1, and 2qana/ar manigulation of hesalaperabledalic, The

intermediaryatr)ause member 40 may a ouse an oscillating mechanism 46 for oscillating the
intermediarydsasel meinberod0landpgréngppeibasdhnanmiger aardlbdivie thothapwsrdbiséember 38.
The range 0@?9&919?&%@@8@ £ysleRf the upper base member 42 is 15 preferably between 60" and
120, and in this example is around 90. In this example, the oscillating mechanism 46 is arranged to
perform around 3 to 5 oscillation cycles per minute. A mains power cable 48 extends through an

aperturesfornped,i thejlpwerhasesnameraSanssipplying elecisigalpowey. tothe fesassembly 10.
20 The upper base member 42 of the base 12 has an open er end. The upper base member 42
comprises a &RREFERAGANS? 8%71%6“%6\11\/% ha’éﬁ”é?%ﬁf%lﬁgsg b SI%J%%@S& At Cgt(\)/’\flle!;({a;ﬁ each
aperture arc lsigerwaikregiabs Boouwid as tiemd$astheapetdfos@novidenttie aitdntetsid8 bfsthe base 12.

A percentage of the total surface area of the cylindrical %E]i e jsan N.re: y&'gqilgn the total
surface areamo?%ht%ra&rt@gs{f)meﬁgafﬁen}ﬁﬁlsterlé é{;h Embot |Sr?1aélﬁ11ta ﬁxef?ggp%‘éoﬁ%re%%g 33% of t ee total mesh
area, each apeeturediras basiamratbeiofOLiRuren aerh T @l en it ffonsapeting the mper té peftlice centre,

providing 0.6emm ol Iand iy BGEED,EAGH ARCLIIS, HPRHELRERARAYRHEAUTEdiighAifflow into the

fan assembly, but large ‘apertures can transmit vibrations and noise from the motor to the external

environment FAG¥Sp En ae 3. T8 BUTEDYR e 996t dtiereQPar 801 dHish romise B eRERN AR to inhibit

the emissionkpaissded aperingsfer fingcunestontatinflovwiohaininte te laniassamily. 13 The
upper base member 42 houses an impeller 52 for drawing the primaryaa%i&glct)gvtmr?ol{gg] he apertures of

the grille medhSMEHidTHRyH&ER0s TS Brbiardpperfgse member 421l r base

member 38. The range of each oscillation cycle of the upper base member 42 is
15 preferably between 60° and 120°, and in this example is around 90°. In this example,
the oscillating mechanism 46 is arranged to perform around 3 to 5 oscillation cycles per
minute. A mains power cable 48 extends through an aperture formed in the lower base

member 38 for supplying electrical power to the fan assembly 10.

20  The upper base member 42 of the base 12 has an open upper end. The upper base
member 42 comprises a cylindrical grille mesh 50 in which an array of apertures is
formed. In between each aperture are side wall regions known as 'lands'. The apertures
provide the air inlets 18 of the base 12. A percentage of the total surface area of the
cylindrical base is an open area equivalent to the total surface area of the apertures. In

25  the illustrated embodiment the open area is 33% of the total mesh area, each aperture
has a diameter of 1.2 mm and 1.8 mm from aperture centre to aperture centre, providing
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

30  compromise between lands to inhibit the emission of noise and openings for free,

unrestricted inflow of air into the fan assembly.



impeller 52 is in the form of a mixed flow impeller. The impeller 52 is connected to a 5 rotary shaft 54
extending outwardly from a motor 56. In this example, the motor 56 is a DC brushless motor having a

speed winchysy/afighlgy the controller 44 in response to user manipulatiggad: #aedighz@. 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 comprising an upper portion 58 connected to a lower portion 60. The
motor bucket is 10 retained within the upper base rl’r}ember 42 by a motor bucket retainer 63. The
upper end of the upper base member 42 comprises a cylindrical outer surface 65. The motor bucket
retainer 63 is connected to the open upper end of the upper base member 42, for example by a
snap-fit connection. The motor 56 and its motor bucket are not rigidly connected to the motor bucket
retainer 63, dlfswingesdrire mevdsietd dbtivesnBENBE ISWthNT Hawippehpasen#eniBella?. The motor

bucket retaingt f31comPHReR.cUr e diHaRRIROHICES SPaanchRPnextanding inpRrdhisonmthe upper

end of the moto(ﬁ%ucketh retainer 63. Each curved vane 65a, 65b overlaps a part of the upper portion

58 of the motBPBLEket. TSt THtS P Bl B iRkt 63 Ah AR cURel YAMES884%hd 65b act to
secure and helddhenmotarckuaketdvpliagaidurig mevement Rndibaraing:, ihgaidiot s ithe motor

bucket retainer 63 prevents the motor bucket becoming.dislodged and falling towards the nozzle 14 if
the fan asserﬁgl %@?&6?%%%&%%?%5%@%%%(; #b%g?%ﬁégfﬁ%ﬁ %?}% f%le1 JWarBortidn 60 of the
motor bucketusamprised aictiftvfs@r d2:ir22heTlormaofianstatiord ryfdischawingospirat fimsb62a, and which
e o EATI i PRIBA GO G aPP L TIRAEH ARA oAl erted

U-shaped cross-section when sectioned a ng a line passing vertical e upper base
member 42. Toriggpirgl fndperisstapdd rowrmabié @ powsricoritieatidh cHisleno@UpEsstifrough the fin

62a. 14 The matorhueketis Rgated. within, and mauniasan ARMPSHIRS BoUSING Gl Bigimpeller

housing 64 is, in turn, mounted on a plurality of angularly spaced supports 66, in this example three

supports, locAfdsitparthase pper bsa2nsempara 2 ontiibsde o s RS Ay frliSfoe8iRical shroud
68 is located wyithin theiislIerdatsing @ ththsen upper end of the upper base member 42, for

example by a snap-fit connection. The motor 56 and its motor bucket are not rigidly
connected to the motor bucket retainer 63, allowing some movement of the motor 56

15 within the upper base member 42.

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,
65b overlaps a part of the upper portion 58 of the motor bucket. Thus the motor bucket
20  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.

25  One of the upper portion 58 and the lower portion 60 of the motor bucket comprises a
diffuser 62 in the form of a stationary disc having spiral fins 62a, and which is located
downstream from the impeller 52. One of the spiral fins 62a has a substantially inverted
U-shaped cross-section when sectioned along a line passing vertically through the upper
base member 42. This spiral fin 62a is shaped to enable a power connection cable to

30 pass through the fin 62a.



5 shroud 68 is shaped so that the outer edges of the impeller 52 are 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 ofstheimaasiiek housing 64 for guiding the primary air flow into theiyapellandiorsing 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 10 preferably around 25 mm but may be between 15 and 35mm. The top of the impeller
housing 64 comprises a substantially annular air opglet 71 for guiding air flow emitted from the impeller
housing 64 towards the nozzle 14. Preferably, the base 12 further comprises silencing members for

reducing noisg 15 enyissions oM he.bassil 2./ tis.SamplehenRper hasgmemberd2 of the

base 12 comprises a disc-shaped foam member 72 located towards the base of the upper base
member 42, i&re et dpstistiysaimnivrs foevRipdarm Ba malibeafcnantaily e Fameriba8ing 64. The

bottom of thegiille Mesh SR lagaisdsaluRatantialyibeprMafteighhes: angrithelase proximity to,
the upper surface of the disc-shaped foam member 2072. In_this embodim?nt the air inlet member 70

is spaced frofh SRRCHILE- SRR RsARarIoes ¥l BrriedisidHBelt SFBGHE PPYS™H tim. R%urface area
of an airdnlekregian®idhpapapes hasehnamberids g denpesidid edtin chspppsaiiaciccumference

of the 25 air jnlet,member 70 multiplied by the distance fro e air inlet member 70Q to.the upper
surface of th u&ige-gﬁﬁﬁgﬁ%a}#em%?ﬁﬁglr}/ i‘?%@%ﬁr E%)él é;:Ge%;i o%tﬁgb alera ?nll%l yreagnf%}%lblrn1‘3%62iIIustrated
embodimentpeovides @ atamee: fodtwe dre sbustumefoftfo ampediguited soaligofbrreflebtedthoise and

vibrations froip (e, MAIGk A A1t ISKEEAIRNSIZEY ANARNS, A AU IR ayioLple 30 lres

iy . .
per second. Rtan assem y providing a 30greater volume of foam would necessan%/hreduce the air

inlet region calesinghe Mécrasenthisn’Or pineteindne aimflodintbasbtimbdie RisstiiringdHe flow of air
to the impelley, 3 PPIRSEAUIE CRUSEINGANROLIRLRRKS QL st aNd Bengy dteiexsassiRpise. A

flexible sealing member is mounted on the impeller housing 64. The flexible sealing

housing 64 comprises a substantially annular air ou%et 71 for guiding air flow emitted

from the impeller housing 64 towards the nozzle 14.

Preferably, the base 12 further comprises silencing members for reducing noise
15 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
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
20 72

In this embodiment the air inlet member 70 is spaced from the disc-shaped foam
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  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 arca of the air inlet region in
the illustrated embodiment provides a balance between a volume of foam required to
absorb reflected noise and vibrations from the motor and an air inlet region sized to
enable a primary flow rate of up to 30 litres per second. A fan assembly providing a

30  greater volume of foam would necessarily reduce the air inlet region causing a



5 member inhibits the return of air to the air inlet member 70 along a path extending between the outer
casing 16 and the impeller housing 64 by separating the primary air flow drawn in from the external
environmentgrom iheoaiglow emitted from the air outlet 71 of the impeller B2raswb diffusexé2. The
sealing member preferably comprises a lip seal 76. The sealing member is annular in shape and
surrounds the impeller 10 housing 64, extending outwardly from the impeller housing 64 towards the
outer casing 16. In the illustrated embodiment the giameter of the sealing member is greater than the
radial distance from the impeller housine. 64 to the outer casing 16. Thus the outer portion 77 of the

sealing men}@%&%@i@éﬁﬂ@g@iﬂ%@&pﬁw fAsing lﬁf&%&aﬁé%ﬁéﬁr@iﬁ@@lcﬁlpagaﬁ?@dﬂﬁ@r face of the

outer casing 16, forming’a lip. The lip seal 76 of the 1 O(g{)ﬁreferre(_j embodiment tapers and narrows to a
tip 78 as it edEIHe ANAPREH I FHENSrHBaSHE GRS PTWAPIheBERLT BXSHY 28 The lip seal 76
is preferably formed from rubber. The lip scat 76 further comprises a guide portion for guiding a

power connection cable 20to the otor 56. The(gr%'de, ortion 79 aof th 4iII11L?tr%tedb(fmbglgrilment is
formed in the sHEPRIGPE S B ERF iR BRE G BT ﬁﬁﬁ?&%ﬂ’l’&%t ates'’s SECtionaT View through the
nozzle 1%. Themnbzzatidigomprisamant anmtlahoutericksing seetictd) 8logrmnpetedtzahdgextending

about an anqular inngr 25 casin g5, 25eB0S.0a e Iireeh g pluralty of

W(-;Sn 1] uter caé Selcélg]?da%%li:_%g%@lt ) )
connected parts, ut In this embodiment each of the outer e Sing Section 80 and'the inner casing

section 82 isflovmérdvirom &vespectivésrsihgieviroudat fiert. thheinfloncasitigbéeiorigadefines the
central openifg, 24,91 g nogsle I Andihag An-exerpal pelipherlsuiarerawhishiz shaped to

define the Coanda surface 28, diffuser surface 30, guide 30surface 32 and t“aé{)ered surface 34. 16

The outer cagifig Seetidh 80" EHE MSERESinY YEBHSH B2siHetRad durEah Ssnimatiterior

passagep86 afikmpedzisdAdhbusinednterer prssage Sorexiandsieloutdheopaming g The interior
passage 86 is bounded by the internal peripheral surfac Fﬁ8 of the oute[) casin Jstect%'gn g% and the
internal peripHerdt g&ﬁﬂéé@@?@?fﬁ@ﬁfﬁ@%ﬁ?lﬁ@f@?@%ﬂg 854 Hi& BIHBP LaSiiy LECHEA BY comprises

a base 92 whighriscannecteshiacharichpsier; thedpeodppehendiaf thenppér bise thenber 42 of the

base 12, for exam Iv,é) snap-fit connection.. The pase 92 of the outer.casipg section gQ comprises
an aperture tﬂ?gﬁf’éﬁ:ﬁ hallg%ht%é Slrll%%arrryl/eré% ow 2A %(rf;a aénfqr%téfo?%ggézgsdréggég%ntﬁg NozzIe 14 from the
upper end ofdkiendppendaseimentber d2iof thitebaseng2l and thengpehnuppedierigadiihe1bmotor bucket

retalner1§3. preferred embodiment tapers and narrows to a tip 78 as it extends away from the

impeller housing 64 and towards the outer casing 16. The lip seal 76 is preferably

formed from rubber.

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

shape of a collar and may be a grommet.

Figure 4 illustrates a sectional view through the nozzle 14. The nozzle 14 comprises an
annular outer casing section 80 connected to and extending about an annular inner
25  casing section 82. Each of these sections may be formed from a plurality of connected
parts, but in this embodiment each of the outer casing section 80 and the inner casing
section 82 is formed from a respective, single moulded part. The inner casing section
82 defines the central opening 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

30 surface 32 and tapered surface 34.



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 sectigfpod@ndotfae external peripheral surface 84 of the 15 inner casing:sectinrs@2¢
respectively. In this example, the mouth 26 is substantially annular and, as illustrated in Figure 4, has
a substantially U-shaped cross-section when sectioned along a line passing diametrically through the
nozzle 14. In this example, the overlapping portiong 94, 96 of the internal peripheral surface 88 of the
outer casing section 80 and the external peripheral surface 84 of the inner casing section 82 are 20

shaped so that the Mouih 26 [RRErs doaTds BmaulshaB.arangss igdireciiha piimanuliow over the

Coanda surface 28. The outlet 98 is in the form of an annular slot, preferably havi\%g a relatively
constant widbeHPtHEyEsg S ot bsnergimkh. 1Ttz Bamistomesigeosehisads wRgtH Stsround 1.1

mm. Spacers,hay.be snacadiahoupibasaadthy B6daddd gingapatktbeemrphlappingpertivns 94, 96 of

the internal peripheral 25 surface 88 of the outer casing section 8Q and the. external peri Qeral surface
B4 of 1o im 17 4L SIS B ATk, eI PR D A G e P RO

deSired Vel These
spacerssmaydeedntegraliwitheitesitheséat@mal peripheral sbafack SSiof thecoutstahsingdection 80 or

the external (%)eripﬂeral surface 84, of tth ?nyeocetlrit% %%th%%ﬁ;g pftygggga%ﬂfg%gpgy tilted

e inner casin
position; as | I\ﬁeétrtafie%ﬂcﬁl E%’t?rreegftbgfa}hedugpseégggﬁ%ﬁﬁ i position, as i1|u;strate in Figure 5(c). 'this
axis X is prefesaily inutinetbby Fhabhgle B afdbnduo0 asitigesprENT BRIV RBAFIES milked
position, as {{ystrated, in, RIgUIR (@) 18.9NR.0fiae e fly; Gt positiens dhgonter surages of the

upper 5 base member 42 and the intermediary base member 40 are shaped so that adjoining portions
of these outéhesinPate8dR e upper brsansahshas 25 hRditeIped e BPél’sEﬁPi%‘T’éﬁlﬂ%Wétﬁﬁsh when the
upper hase mgmbgar4s isintbedantilted position. With reference to Figure 6, the intermediary base
member 40 comprises an annular 10 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 aurabiytiob aperivw es 06 1 T helvsetdoperahle thial2? ¢ dte fae ssterobighl Onelbt the

apertures 106 whereas th r-operable. buttons 20 are accessible t the oth tures 106.
The CLllJI’VEd ﬁxboé’lvék? éurlﬁaé%te]i%aqa{ e 1iffrll rlﬁlécﬂlér?/%%\%éj %?é(r)nn‘t%g)?‘lﬂg%' O[}r%%qgtema ﬁeﬁéﬁéﬁ‘f and

iS 15 concave'in pe, and may
be describedageRraflyhsandie-shapededinmBe rurk tho8sisforhmst phetiab wpler Sdrfdcde 04 of the

intermediary; hase memRer 40, fes recelvingap elactricalcable.140. (shawnin Fighis:kexiending from
the motor 56. Returning to Figure 3 the electfical cable 110 is a ribbon cable attached to the motor at
annular and, as illustrated in Figure 4, has a substantially U-shaped cross-section when
sectioned along a line passing diametrically through the nozzle 14. In this example, the
overlapping portions 94, 96 of the internal peripheral surface 88 of the outer casing
section 80 and the external peripheral surface 84 of the inner casing section 82 are
20  shaped so that the mouth 26 tapers towards an outlet 98 arranged to direct the primary
flow over the Coanda surface 28. The outlet 98 is in the form of an annular slot,
preferably having a relatively constant width in the range from 0.5 to 5mm. In this
example the outlet 98 has a width of around 1.1 mm. Spacers may be spaced about the
mouth 26 for urging apart the overlapping portions 94, 96 of the internal peripheral
25  surface 88 of the outer casing section 80 and the external peripheral surface 84 of the
inner casing section 82 to maintain the width of the outlet 98 at the desired level. These

spacers may be integral with either the internal peripheral surface 88 of the outer casing

section 80 or the external peripheral surface 84 of the inner casing section 82.

30  Turning now to Figures 5(a), 5(b) and 5(c), the upper base member 42 is moveable

relative to the intermediary base member 40 and the lower base member 38 of the base



20 joint 112. The electrical cable 110 extending from the motor 56 passes out of the lower portion 60
of the motor bucket through spiral fin 62a. The passage of the electrical cable 110 follows the shaping
of the impellgyayringdasand the guide portion 79 of the lip seal 76 is shapegdeRMaMe:the electrical
cable 110 to pass through flexible sealing member. The collar of the lip seal 76 enables the electrical
cable to be clamped and 25held within the upper base member 42. A cuff 114 accommodates the
electrical cable 110 within the lower portion of the ypper base member 42. The Selliediary base
member 40 further comprises four support members 120 for supporting the upper base member 42

on the intermediary.base meMmber Af.dTHS: AR3IRPOH,MEMPEIS:AD.pralechiPAI TR, he upper

surface 104 of the intermediary base member 40, and are arranged such that they are substantially

equidistant fidtadenetitigrotife et isd b thiianySéquididiareifotn tharetmbdyoidepperadurface 104.
A first pair ofthe.sypperidnenrberad 20is iRedtedalveg thenline Bdpdadisated indHoe. @), and a

second pair of the support members 120 is_parallel with the first pair of support members 120. With

reference aldB f0FUPEY RS G eati B dpfstoeiaper Iesteh £5% SfivhEal outer wall

122, an epemnapeicand:124 adiacloseddowsr end h2éntdhelouler svaled 2 ahihaguppest member
120 surrounds a.rollin% lement 128 in the farm of a bal bearinga Thg&olli ggle ent %28 referably
{ C : f 17 an

has a radius W9ATE nS|s°slig eﬁ(f/ SHIZIETASH tRe TRuitPSE ¢ aéecf/xﬁ?l Iﬁcral oute? walil 125 s6 fHat the rolling

element 128ssbretatidl iy dndhmotheaipieenitisintieenbapfidit imémbetiltdPosttienrolling 10 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 oViHe reffirrgesiém 18, pilstritiesnsdizsrid e Bpahaiplbcendrised of tisldpport
membeyl20;Jg dhig ernbodimentdhes reriligRiamemBendsa 4%k thefosm aka £qilsdsping 15

Returning to Figure 6, the intermediar), base member 40 also comprises a. plurality of rails for

retaining the QP salsEdnhaimbépue ’r?‘t‘ﬁé"iﬁ‘{ie‘tlﬁ?@ai%ﬁf%%lég%g ga 0 athEtafaEscserve to

guide the mayvement:of dhepsppess base Mmembes- 42 delsivedotheiptepe dissdaseraenmaer 40 so
that there is substantia!% no twistin[%; or rotation of the 20 u er base mggté%r 4% rel\%tiv%to the
intermediary BES& femtSer 467 ithe HigeRH PP B D SO CEa d Bteth & ¥aits Sktends in a

direction substantiatly [garall@htodirecdxippér Borfexanide, oineiofcthe dails lascatosnghitnd®+D indicated

in Figurfle(ag). In_this e bodimdent t eglura{;’%of rails ¢ mpr' es %Gpai& of, relatively lonhg, inner rails
140 located between a ?oa “of Irlelglt'fi\}’e §c1 S q(%t1 outer %%ﬂgaﬁz2.a®lﬁ1sre erence afso to >
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
20 joint 112. The electrical cable 110 extending from the motor 56 passes out of the lower
portion 60 of the motor bucket through spiral fin 62a. The passage of the electrical
cable 110 follows the shaping of the impeller housing 64 and the guide portion 79 of the
lip seal 76 is shaped to enable the electrical cable 110 to pass through flexible sealing
member. The collar of the lip seal 76 enables the electrical cablé to be clamped and
25  held within the upper base member 42. A cuff 114 accommodates the clectrical cable

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

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
30  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



25 Figures 9(b) and 10(b), each of the inner rails 140 has a cross-section in the form of an inverted
L-shape, and comprises a wall 144 which extends between a respective pair of the support members

120, and whiglyiss eaanasted to, and upstanding from, the upper surface ¥¢4refihadntepsnediary base
member 40. Each of the inner rails 140 further comprises a curved flange 146 which extends along the

length of the wall 144, and 30which protrudes orthogonally from the top of the wall 144 towards the
adjacent outer guide rail 142. Each of the outer rail% 142 also has a cross-section in the form of an 19
inverted L-shape, and comprises a wall 148 which is connected to, and upstanding from, the upper

surface 52 Obie. MAEGIANGS %guﬁagmﬁﬁﬁ&g adaauneddianee dpfwhish extands.along the

length of the wall'148, and whi otrudes orthogonally from thetap of the wall 148 away from the

adjacent innef iderrsit raonswiPlrisiieetied Hove (GHigardSrzergdtieligyebasatthamber 42
comprises a glbstaptiallycylindricadsidewal-d 60020 gnnslar lowerendikeanctha cyysyed base 164

which is spaced from lower end 162 of the upper base member 42 to define a recess. The grille mesh

50 is preferaBl§ietsyraidith thediaenamanlast. Hsueidd WARY 8 b e AP BRp SPBRSE hlmber 42 has
substangally dbesameaxtiernatdismeteras the sidepaaliiR? efdhednietraediaey hase mgmber 40.

The base 164 js convex in sh and may be described generally as haying an inverted.
saddle-shapé.zin ﬂi)ee?ﬁﬁ%‘ﬁ%%qézfggrﬁheed%’?ﬁg glaesr.%ti%i o?uarf%\l/%/{ldr?gatﬁ&e\{%ﬁn%ﬁlfﬁt t!)%)%?end from
base 164 of the fippesbadelnienryer 4Zlntothegcelffiidd . [Pvprpbirsbhf Stepamatnibersitbgdsextend
upwardly (as_ 15 illustrated in. Figure 8) fr e peri o) . ir embers 168
is located algriigheéllﬁnsemea%én%%lgt lt|Jlr? a ﬁ%%rgo:cf)tr? %ﬁ%ﬁﬁﬁ%&{ﬁ%&%@é@%ﬁfsﬂ%tgg? ?ﬁggple, one of
the pairs of stbpertbeis ta@is by aed mvisatinev b haswaned inmdarel 10(al boopllBshvex tilt
plate 1@ is coanagteskta Rﬂgegaa%%}%&f&k@ug[%&%%éé DSTIRGRE 4hehhaililyRiale AéRis located

within the recess of the upper base'member 42, and has a curvature which is substantially the same

as that of the'Bdseawailbimhd i rBdectiemriray s drstdHev s phdrfbet i tesmidirudes

through a respeglive one afa pliilnef apeesras d 73 lacatedr-abouththeqdeiiphesyal thedilt plate 170.
The tilt plate 15 170 is shaped to define a pair of conyex races 174 for engaging the rolling elements
R ade 174 & Hlkon LUbstAntl

128 of the intSFHEAFArY BR88 HEntHSP 40PERCH Pa AT e libstAntially parallel to
the axis X. arthis ditteng el tesideesivacthbearol Bigsatethe fitsvl @Baafodi ¢é spegive pair of the support
membe{g 120, as illustrated in Figure 9(c).
Returning to Figure 6, the intermediary base member 40 also comprises a plurality of
rails for retaining the upper base member 42 on the intermediary base member 40. The
rails also serve to guide the movement of the upper base member 42 relative to the
intermediary base member 40 so that there is substantially no twisting or rotation of the
20  upper base member 42 relative to the intermediary base member 40 as it is moved from
or to a tilted position. Each of the rails extends in a direction substantially parallel to
the axis X. For example, one of the rails lies along line D-D indicated in Figure 10(a).
In this embodiment, the plurality of rails comprises a pair of relatively long, inner rails
140 located between a pair of relatively short, outer rails 142. With reference also to
25 Figures 9(b) and 10(b), each of the inner rails 140 has a cross-section in the form of an
inverted L-shape, and comprises a wall 144 which extends between a respective pair of
the support members 120, and which is connected to, and upstanding from, the upper
surface 104 of the intermediary base member 40. Each of the inner rails 140 further
comprises a curved flange 146 which extends along the length of the wall 144, and
30  which protrudes orthogonally from the top of the wall 144 towards the adjacent outer

guide rail 142. Each of the outer rails 142 also has a cross-section in the form of an



20 and thus co-operate with that rail to retain the upper base member 42 on the intermediary base
member 40 and to guide the movement of the upper base member 42 relative to the intermediary base
member 40. Jaus©afh.ef the runners extends in a direction substantiallygearalighioskeexis X. For
example, one of the runners lies along 5 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 @lso 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 comprises a substantially

vertical wall 184.2q & gutyed fangs 486 Oieh BEQIMIPS. 10 priboganallyapd nutagdl from part of

the top of the Wall 1847 curvature of the curved flange 186 of each inner runner 180 is

substantiallythhemamedscth® aiibativewiatiers baredriarige dusefcaerehstaai > P4ehERch of the
outer f“”“ef&%&%@éﬁ%g% RIS STERLIQNINIRE frphafias dvRIe d ishiRRey FRdhaaeises a

substantially vertical wall 188 and a curved flange 190 which extends along the length of the wall 188,
and 15 whicRfghstialbl 8 nay sreanyerlisrmalriyr sHithEHol'Bf the wall 188. Again, the curvature of
the curved flange 190 of each outer runner 182 is substantially the same as the curvature of the
curved flange 150 of each outer rail 142. The til(# ate 170 further com&rises n aperture 192 for

receiving the' SIECHEEFRSbROT ( 70F8Ebrindd! the Uperishse M emBard2 1 fite Mtsradiary base
member 40, $estalitplateciniiscinwiteddilornithe erientatiowdtesiialéd andriguresdbasdl84and the

races 174 of the tilt plate 170 located dir behind in line wi 120 of the
intertnediaryvf)%gé lr%gl?r%ee%r fgﬁn%g Geﬁee&gr%gﬁc%b e,elu g %xﬁ%g%%dpr%ﬁt{krégﬁg h%h%%%%ﬁ%%& of the
upper base rfibenbéie4Raesa§lbis tivederdblt thtezrghwitd disesideesalloBd0o2lin tide 28Milt ¢flaté 170 and

the intefmed{ﬁgyuQ membsh40refpectivelndon sihsegHe Bk coRNestRRP dhesantsalisn 44, as

illustrated in Figure 3. The tilt plate 170 is then slid over the intermediary base member 40 so that the

rolling elemeHi2 abB@rgeHETRees MyRbe i dthaerin gt e ses ) a MR tHaB U Yed flange

190 of each ae&&wém@@ﬁeleﬁ%@sl%atﬁg benrath-the.curvadfiange kperafa respedsivecauter rail 142,
as illustrated 30in Figures 9(b) and 10(b), and §h§ curved Qaﬁge 86 og&fac? iﬂner runner 180 is
located 21 HBREHH the R EPHARG DF4R B ol 1 8s e BB InHBFT AT Fa> A SIS HRIEE iR Eigures 9(b),

10(b) and 104s3mWéithsthindilt:pdata st 71Q positanesisertirally arcthiecintébthestiery bpserdhertiser 40. the 5
upper e ber 42 is.loweged on to the tilt plate.170 hat t e st re located
% r}]?r]slragei El]g%ee %ﬁ?ﬁg}t I‘gfﬁf’flghé%{ oefllaﬁsg é\%é{' 1?8&1 a?%m%\g:t%%@ﬁegs 13

within the aperttres 0 e nd the ti 70'1s housed n the recess of the
upper base nrelmaerddofihe limenxtediirg basdimetobengatialiheuppdribdbe sHertbeF A2 are then

inverted, and.the base, member 40 disrlaced Ageg thi direstintiofithe axispXiingveaka first plurality
of apertures I1:.94a I%?t)ed on the tilt
1gure 10(a).

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

25 170 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 the rolling elements 128 of a respective

pair of the support members 120, as illustrated in Figure 9(c).

30  The tilt plate 170 also comprises a plurality of runners, each of which is arranged to be

located at least partially beneath a respective rail of the intermediary base member 40



10 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 undegyingrptiision 196a, thereby partially connecting the tilt platg,&9da ARg¥pper base
member 42. The intermediary base member 40 is then displaced in the reverse direction to reveal a

second plurality of apertures 194b located 15 on the tilt plate 170. Each of these apertures 194b is
also aligned with a tubular protrusion 196b on the hase 164 of the upper base member 42. A
self-tapping screw is screwed into each of the apertures 194b to enter the underlying protrusion 196b

to complere 1§ SRANSGIBRALING A At A0 40 INGHPRS! hasgMAMbEIAG,£044/Man the upper base

member 42 is attached to the intermediary base member 40 the bottom surface 43 of the lower
base membéntg@ngdsitiohed orazupdondinfasés the oppemsaseliiernbrs 225 BapPSHéd by the
rolling elemegig 128 PiHbe-sUpRALAPaIRER R0 Ihe ferilieislemanis.hit ot .aurpart members

120 urge the rolling elements 128 away from the closed lower ends 126 of the support members 120

by a distanc& PSR SRRt shiBRe<Eraping 6f el PRt AR YIS ifeARE8iary base
members40 ywhemte uppeidpse memberndsd.is tiltadisFenbyampte, asifistiatedon aaefkef Fiaires

9(b), 9(0), 10(b) and 10(e) the Jower end 162 of the upper bas mber 42 is urged away from the
upper surfac®IB4%SF the Fi‘fér?rkeli?'gw"' 4s€ e B nttbebgrel\%n%w?éi) therehetwiseh %\ghen the

entcon
upper base mgnbey 4848, tdtack fanribiermdrelVadthefaction afdthe Fasilien @lemenityi3Gasges the

concave upper surfaces of the d_22 flanges 186, 190 of the T S ins }]ih conyex lower
surfaces of tﬁ%ﬁ%gﬁgﬂg‘ggﬁ‘f ,qf}osoao?rt Sé%g?fé?nl'g)nti%%h%eoﬁnﬁpoe%:%pa%sgem%éan. egr' ilée’rgiiative to the
intermediarydoaygeisaembebua)tindyusertisaslivds thé appar paseditamtsel #2 whiskiipsetivdcparallel to

the axis X toqARYE, e aRETResRIm ke Aonerds anaaf fin Tl tied apsijensdhugrared n

Figures 5(b) and 5(c), Causing the rolling elements 128 move along the races 174. Once the upper
base membetaEdsiiangie 6 HerPosmaTume Uiy rerheaatiply (pperpage BB e Shhich is

retained in tha«dagsired pasiiondyfistionaldorses generiedtiodghithensontagt Hxbetween the
concave upper surfaces of the curved flanges 186, 190 of the runners and the copvex Iowc?r surfaces

of the curvedRENGESPAAN 187 'S ThaT ARLNERRY) tosTeuikt 1A FABVERFS A TRSEPYPAViR B e upper
base membex 4P tosvands: the-witifleckpdSbicrhithstkatads inlbigute SadthTdfetiallyditléd%pasidions of the

upper b%se mem errgfz ﬁrg deLined the butmglnt Pf ong of eac}P &airw% lsgggmgmberﬁ%& with a

. rthogona nd_mwar m_the top o alt,
respective inner aliﬂl1 » $o Operate the fan assé/m]ayl theruser gepresses an-appropriate one of

the buttons 28iwonttine dse ¢@viri réspnkd o wavitlothe vontrollSR 44 sabsieated YHaanwawer 56 to rotate
the curvature of the curved flange 150 of cach outer rail 142. The tilt plate 170 further

comprises an aperture 192 for receiving the electrical cable 110.

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

25  tilt plate 170 and the intermediary base member 40 respectively for subsequent
connection to the controller 44, as illustrated in Figure 3. The tilt plate 170 is then slid
over the intermediary base member 40 so that the rolling elements 128 engage the races
174, as illustrated in Figures 9(b) and 9(c), the curved flange 190 of each outer runner
182 is located beneath the curved flange 150 of a respective outer rail 142, as illustrated

30 in Figures 9(b) and 10(b), and the curved flange 186 of each inner runner 180 is located



the impeller 52, The rotation of the impeller 52 causes a primary air flow to be drawn 20 into the base
12 through the air inlets 18. Depending on the speed of the motor 56, the primary air flow may be

between 20 ang R lifkgser second. The primary air flow passes sequentjgiydhauabsthesimpeller
housing 64, the upper end of the upper base member 42 and open upper end of the motor bucket

retainer 63 to enter the interior passage 86 of the nozzle 14. The primary air flow emitted from the air
outlet 71 is in a 25 forward and upward direction. Wijthin the nozzle 14, the primary air flow is divided
into two air streams which pass in opposite directions around the central opening 24 of the nozzle 14.

Part of the PrmeRaillow Snisfing e pazaleda oA sidauaxs dlipcton RRRaRR MG I erior
passage 86 In a sideways direction without significant guidance, another part of the primal), airflow
entering the Ybzz1®(b4 dndalflixection parallel to the X 30axis is guided by the curved vane 65a, 65b of
the motor bucket retainer 63 to enable the air flow to pass into the interior passage 86 in a sideways

direction. The vane 65a, 65b 23 enables air flow to be directed away from a direction parallel to the X

axis. As the Mitbrbartis pass HHbDGH RBhEFGPEhdes dpteamesditbrLaie Moot ofifie nozzle 14.

The air flow igetheasecrthies intatriaRly shbstartialy Ruen7abouththeropasingc2beikthesnozzle 14.
Within each ;ection of the mouth 26, the flow direction of th orti& of@th? tairi{)re is substantially
reversed. ThEDBIERSFTOY I e Paatias Long r?%?etd? dtﬁel%é%gﬂ g‘get tiBRSr the Tdtitit 96 and

emitted througihiheleuilet % f Thewppaansainiiobheedittethéromithedinouth Rensmdirectédaler the

Coanda surface 28 of the nozzle 14, causing a secondary. air.flow to b erated Hg% ntrainment
of air 10 from ﬁw‘g)g%ebr?lsglnelﬁr\l}i{?%rn%eaﬁﬁ é‘ﬁegcﬁg%ﬁ??rg%dytﬁg ]?élsgelorp]eénr%%gr% tégst@u%lgeé; 9 _gfthe mouth
26 and from trodinecthe rethofiireh oy ziechd 2 Thig pheoliicary o passdecwdggtitnéleentral

opening 2+ Alie fezindt Mbeebeamines i e pumey aklewa.iauessa sagtar flow, or

air current. projected forward from the nozzle 14. Depending on the speed of the motor 56, the mass

flow rate of thesait &hethe projeickass DSTRERVAR e PR SSERIIB ISR BS #B & %60 litres per
second, preferRblyup1iEQ0 difresipensreRAsk: aRALRGMBIRUREPEoero e aihctitgnhmay be in
the range from 2.5 to 4 mts. _ , :

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

15 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 seli-tapping screw is
screwed into each of the aperturcs 194b to enter the underlying protrusion 196b to

complete the connection of the tilt plate 170 to the upper base member 42.

20  When the upper base member 42 is attached to the intermediary base member 40 and
the bottom surface 43 of the lower base member 38 positioned on a support surface, the
upper base member 42 is supported by the rolling elements 128 of the support members
120. The resilient elements 130 of the support members 120 urge the rolling elements
128 away from the closed lower ends 126 of the support members 120 by a distance

25  which is sufficient to inhibit scraping of the upper surfaces of the intermediary base
member 40 when the upper base member 42 is tilted. For example, as illustrated in
each of Figures 9(b), 9(c), 10(b) and 10(c) the lower end 162 of the upper base member
42 is urged away from the upper surface 104 of the intermediary base member 40 to
prevent contact therebetween when the upperlbase member 42 is tilted. Furthermore,

30  the action of the resilient elements 130 urges the concave upper surfaces of the curved



The even distribution of the primary air flow along the mouth 26 of the nozzle 14 20 ensures that the
air flow passes evenly over the diffuser surface 30. The diffuser surface 30 causes the mean speed of
the air flow tQ.he reaNERgs0y moving the air flow through a region of controlled, gxpansRRssT e
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 75 disrupted, generating vortices in.the expansion region. Such vortices can lead to
an increase in turbulence and associated noise in the air flow which can be undesirable, particularly in
a domestic product fan. The air flow projected forwards beyond the diffuset surface 30 can

. ;gg;é%& iy find conve ] X ¢ d

anges € runners a { NVEX JOWET, SUrtaces ol the curv €S
tend to continueo e presence%alpfﬁe guide surface 32 extending substan d\‘é/ parallel to

the central ax# X160 thittepeiting 30 30farther converges the air flow. As a result, the air flow can travel
efficiently out from 24 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 Tedfiatisnepnill brs Saspiasmscltvsersts sKisdhaeiidase. rorbXtpies #esilencing

membersandsﬁ&gemqlgpép99&%%@9@&8&'@ﬁe&@gpgaﬁgyﬁmr@mmy&%mm%ﬁ@@ny shape or
have any suitable construction, for example the densit% and type of foam may be altered. The motor

bucket retairRSarRrmeen G2saimEs ARF P sy s hraiiran LB 4rhIBr dBYSE 1R described
above and may\bedesateddnadifferant pesitomeithindhie tanrassemblyOhbe techspiausaes creating an

air tight seal with the scaling member may. be different and may include additional elements such as
glue or fixing@FHE"s }Fnl&%ﬁ%ﬁ%lé?ff X W&fé‘%o%%ﬁ,?%aée&a{%%gpgﬁa Seer%lg%{): l%k\g}l%gl%ainer may
be formed frasretninedaterind Witkirsditabicistrépditicandal Sdtesdbikite ortaigidityy dortexaompbetfoam,
plastics, netal g1 Joher The IQUBPenl gl g URRSr, RASEATIRNIRE A2 J61RHYE (A i ase may be
motorised, and actuatedcby user roug‘fh depression of one of the buftons 20.
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 5(a). The fully titled positions of the upper base member 42 are
defined by the abutment of one of each pair of stop members 168 with a respective inner

15 rail 140.

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
20  into the base 12 through the air inlets 18. Depending on the speed of the motor 56, the
primary air flow may be between 20 and 30 litres per second. The primary air flow
passes sequentially through the impeller housing 64, the upper end of the upper base
member 42 and open upper end of the motor bucket retainer 63 to enter the interior
passage 86 of the nozzle 14. The primary air flow emitted from the air outlet 71 is in a
25  forward and upward direction. Within the nozzle 14, the primary air flow is divided
into two air streams which pass in opposite directions around the central opening 24 of
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
30  axis is guided by the curved vane 65a, 65b of the motor bucket retainer 63 to enable the

air flow to pass into the interior passage 86 in a sideways direction. The vane 65a, 65b



MCSLAY 25 CLAIMS 1. A fan assembly for creating an air current, the fan assembly comprising: a
base comprising an outer casing having a side wall comprising at least one air 5 inlet, the outer casing

housing an inWS%Wﬂ}‘dﬂQg comprising an air inlet and an air outlet, an impg&lgféﬂ%ﬁﬁgg)wghm the

impeller housing, a motor for driving the impeller about an axis to create an air through the impeller

housing, and a silencing member located beneath the air inlet of the impeller housing; and a

nozzle mounted on the base, the nozzle comprising an interior passage for 10receiving the air flow

from the air outlet of the impeller housing and a mouth through which the air flow is emitted from the

fan assembly char terized in.that the S|Ie C|n gjn ember is %gaced from the ai |n et Qf the impeller
ro

housing along sglaga‘n%s )‘/"’amd setg' IE&H t?hvéa?"an BSNRPES i thatthe i8zzle
extends aboLmaamptesammmgldéfmmtancmpﬁmmgstﬁéotagmmmmhhallrrftmm lﬁﬂﬁtﬁlﬂedhﬂefan assembly is

drawn by theTahr f|EV\ﬁngII% dt{lreom t uth efZm,ﬁ\lfan assem a% eavsé cI ug(alln C'é‘d{Pl%]g L\(vhtereln the

axis about which the impeller is rlven |s substantially vertica base'is tocated on a horizontal
surface. 203.mcfawmémleﬁsmnhé@ptmlafﬁhqmpmmzhwﬁeveﬂqr@h@ogi lefridimpontembér is spaced

from the air injgt of e dmrelerRouRing Ry Adistante o e BNES HiPWAer i dReR My

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

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

from 2.5 to 4 nv/s.

The even distribution of the primary air flow along the mouth 26 of the nozzle 14
20 ensures that the air flow passes evenly over the diffuser surface 30. The diffuser surface
30 causes the mean speed of the air flow to be reduced by moving the air flow through a
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
25  disrupted, generating vortices in the expansion region. Such vortices can lead to an
increase in turbulence and associated noise in the air flow which can be undesirable,
particularly in a domestic product such as a fan. The air flow projected forwards
beyond the diffuser surface 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

30 further converges the air flow. As a result, the air flow can travel efficiently out from



4. A fan assembly as claimed in any preceding claim, wherein the silencing 25member comprises
acoustic foam. 5. A fan assembly as claimed in any preceding claim, wherein the base is substantially

cylindrical. 3Q6,A fan mbly as claimed in any preceding claim, wherei '%at legst one air inlet to
the outer casoi\r%f\lzsoqé)r/r%?%%d substantially orthogonal to said nozzle axis. lr\}l)?@ '’ @)7(.)9 ’fan

assembly as claimed in any preceding claim, wherein said at least one air inlet to the outer casing
comprises a plurality of air inlets extending about a second axis substantially orthogonal to said nozzle
axis. 8. A fan assembly as claimed in any of the”preceding claims, comprising a flow path
extending from each air inlet of the outer casing to the air inlet of the impeller housing, wherein the air
inlet of the infPBBMEFREUSING S Wb &atiall) 6 tAL S rAPE e G 8B i infétBithe ottér Hasing. 9. A
fan assemblynasrelaimedio anypeaaeding claim, comprising a second silencing member located within
the impeller housing. 10. A fan assembly as claimed in claim 9, wherein the second silencing member
is 15annular.

The invention is not limited to the detailed description given above. Variations will be

5 apparent to the person skilled in the art.

For example, the silencing member and silencing components 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
10 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 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
15 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 buttons 20.



11. A fan assembly as claimed in claim 9 or claim 10, wherein the second silencing member comprises
acoustic foam. 2012.A fan assembly as claimed in any preceding claim, wherein the nozzle comprises
a Coanda surface located adjacent the mouth and over which the mouth is arranged to dif&et tive air
flow. 13.A fan assembly as claimed in claim 12, wherein the nozzle comprises a diffuser 25 located
downstream of the Coanda surface. 25

CLAIMS

1. A fan assembly for creating an air current, the fan assembly comprising:
a base comprising an outer casing having a side wall comprising at least one air
5 inlet, the outer casing housing an impeller housing comprising an air inlet and an air
outlet, an impeller located within the impeller housing, a motor for driving the impeller
about an axis to create an air flow through the impeller housing, and a silencing member
located beneath the air inlet of the impeller housing; and
a nozzle mounted on the base, the nozzle comprising an interior passage for
10 receiving the air flow from the air outlet of the impeller housing and a mouth through
which the air flow is emitted from the fan assembly;
characterized in that the silencing member is spaced from the air inlet of the
impeller housing along said axis by a distance in the range from 5 mm to 60 mm, and in
that the nozzle extends about a nozzle axis to define an opening through which air from

15 outside the fan assembly is drawn by the air flow emitted from the mouth.

2. A fan assembly as claimed in claim 1, wherein the axis about which the impeller

is driven is substantially vertical when the base is located on a horizontal surface.

20 3. A fan assembly as claimed in claim 1 or claim 2, wherein the silencing member
is spaced from the air inlet of the impeller housing by a distance in the range from 10

mm to 20 mm.

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

25  member comprises acoustic foam.

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

substantially cylindrical.

30 6. A fan assembly as claimed in any preceding claim, wherein said at least one air

inlet to the outer casing is arranged substantially orthogonal to said nozzle axis.
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7. A fan assembly as claimed in any preceding claim, wherein said at least one air
inlet to the outer casing comprises a plurality of air inlets extending about a second axis

substantially orthogonal to said nozzle axis.

8. A fan assembly as claimed in any of the preceding claims, comprising a flow
path extending from each air inlet of the outer casing to the air inlet of the impeller
housing, wherein the air inlet of the impeller housing is substantially orthogonal to the

or each air inlet of the outer casing,

9. A fan assembly as claimed in any preceding claim, comprising a second

silencing member located within the impeller housing.

10. A fan assembly as claimed in claim 9, wherein the second silencing member is

annular.

11. A fan assembly as claimed in claim 9 or claim 10, wherein the second silencing

member comprises acoustic foam.

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

arranged to direct the air flow.

13. A fan assembly as claimed in claim 12, wherein the nozzle comprises a diffuser

located downstream of the Coanda surface,



