A Fan Assenbly The present invention relates to a fan assenbly.
Particularly, but not exclusively, the present invention relates to a
donest i ¢ wenoismedasas a desk fan, for creating air circecatdsoioazokedi r
current in aroom in an office or other donestic environnment. A
conventional domestic fan typically includes a set of blades or vanes
nmounted for rotation about an axis, and drive apparatus for rotating the
set of blades to generate an air flow! The novenment and circul ation of the
air flowcreates a "wind chill' or breeze and, as a result, the user
experiences a cooling effect as hd&nlAswdﬂﬂgipated t hrough convection and
evaporation. Such fans are available in a variety of sizes and shapes. For
exanple, a ceiling fan can be at least 1min dianmeter, and is usually
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of air to cool a room On the other hand, desk fans are often around 30 cm
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desk or a table. A disadvantage of this type of fan is that the air flow
produced by the rotating bl ades of the fan is generally not uniform This
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may becoqgnﬁghgygﬁygvpbﬁgogrolonged use in a donestic environnent.
further disadvantage hat the cooling effect created by the fan

di mi ni shes with distance fromthe user. This neans that the fan nust be
Such fans are available in a variety of sizes and shapes. For example, a ceiling fan can
be at least 1 m in diameter, and is usually mounted in a suspended manner from the

15  ceiling to provide a downward flow of air to cool a room. On the other hand, desk fans
are often around 30 cm in diameter, and are usually free standing and portable. Other
types of fan can be attached to the floor or mounted on a wall. Fans such as that
disclosed in USD 103,476 and US 1,767,060 are suitable for standing on a desk or a
table.

20
A disadvantage of this type of fan is that the air flow produced by the rotating blades of
the fan is generally not uniform. This is due to variations across the blade surface or
across the outward facing surface of the fan. The extent of these variations can vary
from product to product and even from one individual fan machine to another. These

25  wvariations result in the generation of an uneven or 'choppy' air flow which can be felt as
a series of pulses of air and which can be uncomfortable for a user. In addition, this
type of fan can be noisy and the noise generated may become intrusive with prolonged
use in a domestic environment. A further disadvantage is that the cooling effect created
by the fan diminishes with distance from the user. This means that the fan must be

30 placed in close proximity to the user in order for the user to experience the cooling

effect of the fan.



placed in close proximty to the user in order for the user to experience
the cooling effect of the fan. An oscillating mechani sm may be enpl oyed to
rotate thgoeuid®bsskromthe fan so that the air flow is poemB2WAsSIRBW de
area of a room In this way the direction of air flow fromthe fan can be
altered. In addition the drive apparatus may rotate the set of blades at a
variety of speeds to optimse the airflow output by the fan. The bl ade
speed adj ustnent and oscillating mechani sm can |l ead to sone i nprovenent in
the quality and uniformty of the air flow felt by a user although the
characteristic 'choppy' air flow remains. Sonme fans, sonetinmes known as or
air circulators, generate a cooling flow of air without the use of rotating
bl ades. Fans such as those described in US 2,488,467 and JP 56-167897 have
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Creates pressure In nmust be overco Be it flow
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current, 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



the fan assenbly conprising a base conprising an outer casing having a side
wal | conprising at |least one air inlet, the outer casing housing an

i npel | er Wwousionge@spri sing an air inlet and an air outl eCr/GBroionzetsser

| ocated within the inpeller housing, a notor for driving the inpeller about
an axis to create an air flow through the inpeller housing, and a silencing
menber | ocated beneath the air inlet of the inpeller housing and spaced
therefromal ong said axis by a di stance in the range from5 nmto 60 nm
and a nozzl e nounted on the base, the nozzle conprising an interior passage
for receicoinpysinpeanair flapvandr emaitheutkits anutripetlerofocated withiel ther inpelisi ng and

a nouth through which the.air flowis emtted fromthe fan assenply. Sone
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outer casing, particularly when | ocated beneath the air inlet of the
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di st ance rbgivige thet dieflewl fesia ithg aireirter ofahd impellodihbuding ahd afmdlie throped | er
housi ng w thout restricting the flow of air into the inpeller housing. The
ar r angendyitichethp agdflopy & csytted Eparfhe Bnrassemte drawn into the base to provide
an unrestricted inflow of air to the inpeller and the fan assenbly. The
side wall preferably conprises a plurality of air inlets. Locating air

i nl et s arSeurcotideeandas@opyidratidess fofleated ifdont the iimmet nallaopf theganerbsiong aidhe base
and the nozzle d enab| he base froma varie
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surface. In the preferred enbodi nent the silencing nenber is spaced from
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15  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 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

20  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 in the range from 10 mm to 20 mm, preferably around 17 mm. This can
25  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.

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



portion of the base and to absorb noise and vibrations rebounding from
within and across the base. Preferably the silencing nenber conprises
acoust i c woamo/ibasar r angenment provi des a conpact sil enecmgBreiS260cat ed
so as to reduce the generation of turbulent air flowsand thus the creation
of noise and vibration within the base. The acoustic foam structure has
noi se absorption properties matched to the shape and orientation of the

i npel | er housing. A second sil encing fenber may be housed within the
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substantially cylindrical. This arrangepent can he conpact w.th e
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Preferably, the nozzle surrounds the opening. Preferably, said at |east one
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air inlets extending about a second axis substantially orthogonal to said
first-mentioned axis. In this arrangenent it is preferred that the assenbly
has a fl| dwefpably, et mrdicraxtdnds pbadehndzaleeistto defiae the epenomsthragghovitithe ai r
inlet to th r
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Preferably, the nozzle surrounds the opening. Preferably, said at least one air inlet to

15  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
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.

20
More preferably, 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 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

25  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

frictional losses in the system.

In a preferred embodiment, the side wall comprises a mesh having a plurality of
30  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



outer casing. The arrangenent provides an inlet air path that m nim ses
noi se and factional losses in the system In a preferred enbodi nent, the
si de wal Iwoaopyiosas a nesh having a plurality of apert ures/gardiosisosewal |

| and regi ons, and having a surface area conprising the total area of the
plurality of apertures and side wall |and regions. A nesh punched wth
aplurality of apertures can be repeatably and reliably manufactured for a
fan assenbly |l eading to uniformfan pé%fornance and manuf act ure.
Preferably, the nmesh extends around substantially the circunference of the
base and phoaktypriefpertaish wan bheacplatabll and/ rafabypmetufresredsfor qufah layscaypic ed
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as a whole. The plurality of apertures of the nesh is preferably 'spaced by
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outsige the fan assenbly. The fan assenbly is preferably in the formof a
bl adéPess fan assenbly. Through use of a bl adel ess fan assenbly an air

current gaR ReEr-A8NehBbEitheM HRQUHen bh& JISRe Bperfirdd Rdetaliegny, W tkosta bhe use
of a bladed fan to project the air current" fromthe fan assenbly, a

rel ati velthe wotdl fsurfacairea eflthe emtsh cBrefdyeblgethe vatrearcand thyuindshdisiim thy rangoom or
t owar ds user,.. The ajr, current. can travel efficjently out fromthe outlet,
| osing | ?‘Eoﬁl §géﬂe“sg® OISHH’ R?faail SEiRY Pﬁ¥ u‘ingﬂlce&hls drrafigément 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 arca 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 ' bl adel ess' is used to describe a fan assenbly in which air flow
is emtted or projected forward fromthe fan assenbly w thout the use of
movi ng blwdesio/@easequent |y, a bl adel ess fan assenbly ceoTlB2emnsimered to
have an out put area, or em ssion zone, absent noving bl ades fromwhich the
air flowis directed towards a user or into a room The output area of the
bl adel ess fan assenbly may be supplied with a primary air flow generated by
one of a variety of different sources,” such as punps, generators, notors or
other fluid transfer devices, and which may include a rotatingdevice such
as a not eevicotsarth @nalfmotoraotol adé/dr kipeked empélér fgegaeatingghe hie fmv. Thow. The
generated primary. air flpw can pass fromthe room space or o%ﬂer .
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assenbly as bl adeless is not intended to extend to the description of the

power so@vdel and conponents such as motors that are required for secondary
fan f?nctions. Exanpl es of secondary fan functions can include |ighting,
adjustnent and oscillation of the fan assenbly. The nozzle preferably

conpri sedHaacEanndascsiptiba o€ al fag ateehbhyp habRidticishs nHb iitbndrddo axehdwhiteh t he
mouth is arranged to direct the air flowemtted therefrom Preferably, the
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define t : a ref. : out the
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exi ti ng adjustignubndoedciliation of dedat asstinblysur f ace exhi bits the Coanda effect.
The fbuid tends to flow over the surface closely, alnost 'clinging to' or
'hugé ng' the surface. The Coanda effect is already a proven, well
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over a Coanda surface. "A description of the features of a Coanda surface,
and t he eflfidrtheghofthup drriged towarectathCaantiawsumiftad eherdfaom b réforabty, ithe
articles such as_.Reba,, Scientific Anerican, Volune 2 June. 1966 pages 84
to 92. Tﬁ’?%&&llu swéaé:e é)?’ ’tlée %gn%émgl}??t}%leo,fgtﬁe hozzle 18 rsrﬁape%ﬁb defifieths %(Soan&)a 9
surface. The Coanda 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



an increased anmount of air fromoutside the fan assenbly is drawn through
the opening by the air emtted fromthe nouth. Preferably, an air flow

ent ers t hwonomzioess8f the fan assenbly fromthe base. | npthas0iduicsg
description this air floww ||l be referred to as prinmary air flow The
primary air flowis emtted fromthe nouth of the nozzle and preferably
passes over a Coanda surface. The primary air flow entrains air surroundi ng
the mouth of the nozzle, which acts ad an air anplifier to supply both the
primary air flow and the entrained air to the user. The entrained air wl|
be ref er magith of themezzls aad secdisplacomeat, rrdrh other Timorserandathy fai assérhbly, i s

drawn from,the room space, .regi.on or exteyrnal , environnent surroundi.ng
thenut h 267 Pees RBSOFEgTY higiely e nstibindletined PUICtstale + T BIeAY Mg ¢ he
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nozzle. The primary air flow directed over the Coanda surface conbined with
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| east ten tines, while a snooth overall output is maintained. Preferably,
the nozzI® EHaprMhdles spogtl oypsadt owpytrispwintgsed ed downst ream of the Coanda
surface. The external surface of the inner casing section of the nozzle is
preferably shaped to define the diffuser surface. The inpeller is
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within the inpel]er housing and. downstream fromthe inpel]er. The tor is
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from t he ;hrieahe acmsade WltnRed ud@id i onal brushed notor. Reducing carbon
debris and ‘em ssions is advantageous in a clean or pollutant sensitive

envi ronnment such as a hospital or around those with allergies. Wile
i nducti on,
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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 in
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



an induction notor. The base of the fan assenbly preferably conprises neans
for directing a portion of the air flow fromthe air outlet of the inpeller
housi ng twoantgiobdse i nterior passage of the nozzle. Therpdirrggbiomsoice whi ch
air is emtted fromthe air outlet of the inpeller housing is preferably
substantially at a right angle to the direction in which the air flow
passes through at | east part of the interior passage. The interior passage
is preferably annular, and is preferatﬁy shaped to divide the air flowinto
two air streanms which flow in opposite directions around the opening. In

t he pref emial Boinodic mBmzutlet héthei impfellonwhpasges a fwtrwalait diteeaem paviewobf t he

interior asae i deways dire ai.r mited fromthe
ot Cout) SESaRe Piran TR SeEa heinh ST ISR BPNram v ut o O K GrasliEht thi s,
t he ”ean%oﬁﬁﬁ%%'réf@tﬁblyn%rﬁplﬁééﬁ talt QéthBné Rerat rvaht 0OThd beutheudtd vamd ligt of
the inpeller housing preferably conprises at | east one curved vane. The or

each cur \péqfembheShaBeqot%ﬁ@mg@ Iﬂ‘}ﬁ élh@pleﬂ af she Barflyav bhélr@lnlde%cc’l obhcoturvete air
flow by ?h elérh(iIe gh [s]% il [h[e?e 18,1 f {]a%t fo@? Feﬁlw V%l f M%eﬂ gffl(}n% o1%he

si gni i caft 1058 e ve | Ofs “OF {Re il OwW as’ t hey

are direairgtbw ﬁﬁtshej‘zb&dlm:erihmb tlﬁh?lﬁlfe&@ﬁpas‘ﬁhl@: base pr ef erably conpri ses
control neans for controlling the fan assenbly. For safety reasons and ease
of use, it can be advant ageous to |l ocate control elenents away fromthe

nozzl e S@fhfehﬁa ﬁ];?éfer%ﬂ s%é‘% t?&lsmeeﬁ{écﬁr ac%ntr&ﬂhg SHATR Essel%p' | gt 1 on,

tilting, ctl Vation of a spee setting, are not activated
during a samy mpmnatanmeaseereIse; alohty be hhmnltagumlrs mflotahe cuﬂzdle&mﬂemdaw about

the enin and i r ef er abl ul ar fe noz xi ends about
t he ﬁen. Snﬂgflaozafsi%a et pofiel tuaFidRsis st B0 T BB Ao e

prefer ablmghﬁﬁ)m A SRR oft aﬁ%’ééd %@ng"@{é ndl %Eﬁxfh'téﬁlgd&iﬁg al fﬁﬁ %f)ét@tﬁorpas S age and

t he nout h,” and wherei n sai | east one wal | conprises opposing surfaces

defining the m)ut h. Preferably, the nouth has an outlet, and the spacing
]? re'g\r/%legn 5tPhIrr$§e1Ea§ the! g%nouL{flfoaic ffie I?OtZZ}eh%Xt%Ilij(Esl glgou(%fthg hoeperrlrllrjlléf gncli Sis Iprllreftelra%lyr ange
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
so 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.



5 mMm nore preferably in the range fromO0.5mmto 1.5 nm The nozzle may
preferably conprise an inner casing section and an outer casing section

whi ch defwoeotdmeosmut h of the nozzle. Each section is prefrarsblopsbimsmed
froma respective annul ar nmenber, but each section may be provided by a
plurality of nmenbers connected together or otherw se assenbled to formthat
section. The outer casing section is preferably shaped so as to partially
overlap the inner casing section. Thi ¢ can enable an outlet of the nmouth to
be defined between overl appi ng portions of the external surface of the

i nner cadibagnaentingnr Hew of e ainteremlgesarnttddg thf fanhesamlilens prafirabdy sect i on

f th | e. Th I i I | ity .of f [
apart t hAoURF 51 AGD PR B T eenc; Fioks DIETpblg i€ RS SRen oM Sout er
casi ng s&obilieds pér ebsndnozzl e. This can assist in maintaining a

substantially uniformoutlet w dth about the opening. The spacers are
preferably evenly spaced along the outlet.The maximumair flow of the air

current e i.S.prefera in the frrom 300
S0 500 1 T ASahEs et IS FRnRSRRIRY pl iR FRERsimb P Er2R8 %G00
litres peurrsgctiadian laBsentte com@ridiapaciasé bemprisingah durdrenatih@mapingw dés a fan
assenbly for creating an air current, the fan assenbly conprising a base
conpri si MfllasProRisee @ paeshghaving aglyalkiydef maruresompimpeiy houppsHosded ng a

plurality, gf r ' I ing. t.ed wit hi : t

Casi ng,  PHam MRS 4 Eing e LIRE Sl iR RO B MU ot an
i npel | er ilnpelédr detavadt within ttieinpatlet harsingoasd aghot@nfdr driving die ihgrellelr aboung t he

i mpel | er about an axis to,create an air flqw through the inpeller hpusing,
Lo BDur ahoR BrooR a LoV o bRl he dRPesr Mg USBdBe P ggycﬂ_r}p@%%se no
nor et hamhORedAME LGSR Biktadicd 6058 MBR: Bhf 50 Mrehiohd shil@xisMRih hiRrajhousi ng,

and a nozzle nnunteggbn t’he base, the nozzle conprising an interior passage
for receinlehy thhempglier hbosing, ranrhat trezlgimounted en thefbashghé nprlld eymproviisd ng and

th through which the air f i itted f the, f nbl.y.
Reat ur os v ee el ngheat B TbinEe pi' Ribedt s AladRE FoRRE
i nvent i oandhendelrddgh which the air flow is emitted from the fan assembly.
15

Features described above in connection with the first aspect of the invention are equally

applicable to the second aspect.

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

20  accompanying drawings, in which:

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;
25

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 Figure 1;

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



applicable to the second aspect. An enbodi ment of the invention will now be
described with reference to the acconpanying draw ngs, in which: Figure 1
is a fromvovoewooefssa fan assenbly; Figure 2(a) is a perepeaBu/osiwe of the
base of the fan assenbly of Figure 1; Figure 2(b) is a perspective view of
the nozzle of the fan assenbly of Figure 1; Figure 3 is a sectional view

t hrough the fan assenbly of Figure 1; Figure 4 is an enlarged view of part
of Figure 3;Figure 5(a) is a side vi el of the fan assenbly of Figure 1
showi ng the fan assenbly in an untilted position; Figure 5(b) is a side

vi ew of ththguiré afn)as s erdsl wewodf Hieglian @ssembiyood Riggrutehk sliceaming stsefablagsanblyirf i r st
tilted positipn: Figure 5(c) is a side view of the fan assenbly of Figure 1
showi ng Pﬂ@nhgﬁi%§§ ly in a second, tilted position; Figure 6 is a top
perspective view of the upper base nmenber of the fan assenbly of Figure 1;
Figure 7 is a rear perspective view of the main body of the fan assenbly of
Fi gure 1Figrgarts iga pide yrevexipthe dacpsyirebly of Figvee hahowibsdhe Bn apegblein2  Fi gur e
9(a) gll %Q%%S%O&Egnpaths of two sectional views through the base when the
fan aSsenbly i'S'In am untilted position; Figure 9(b) is a sectional view
along line A-A of Figure 9(a); Figure 9(c) is a sectional view along |ine
B-B of Figure 98a);‘Figure 10(a) illustrates the paths of two further

sect i onalFigureRke) itht sidg Nicrhef tha & apprandly é Figare hskewpg yhq njapsca®luma | t ed

posi tion;, M, quEe Rbnl s @ sectional view along line GC of Figure 10(a);
and FiguP%chtgfﬁﬁgga%géctional view along line D-D of Figure 10(a).Figure
1lis afront view of a fan assenbly 10. The fan assenbly 10 is preferably

int : : . .
98 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



formof a bl adel ess fan assenbly conprising a base 12 and a nozzle 14
nmount ed on and supported by the base 12. Wth reference to Figure 2(a), the
base 12 cwopoi®ss«8 substantially cylindrical outer casipog/cEotvsizeg a
plurality of air inlets 18 in the formof apertures |located in the outer
casing 16 and through which a primary air flowis drawn into the base 12
fromthe external environnment. The base 12 further conprises a plurality of
user-operabl e buttons 20 and a user-obérable dial 22 for controlling the
operation of the fan assenbly 10. In this exanple the base 12 has a hei ght
in the rdingec flipmiR00vicw FoOfanmmsscanidy tl fe Thatfar assanblygl 0118 phefsrably iexher na

dianeter dn t e froml to 200 h referen al s o Figure
20y ¢ hdobabt blFatiah AR f TP SRR e et B |3dRe T Gpei g 24.
The nozzlsg ﬂeﬂmeha@ thehedsght2, | Wik ecfeRReE td FR0rd 0¢a)t eheABske M cdii r1§b@ZaZ| e 14
conprises a nouth 26 |ocated towards the rear of the fan assenbly 10 for

eni t ti ng sabstatiebyncy lredricahouierseasibizyl 6 Toviagd nlhebtgrf athislepéhimige Jam The mout h
26 exg e“%@ #E iei Foac‘gtted PR oug)ycag&%g% ! B%hr%gglﬁ‘ w%gcllf48n£hrey LiPRSY @%Hv%‘er y of

t he ndzzl I ses a surface 'ocC acen e nouth 26

and over imbithb Habfe l[ZDﬁﬂ(bIh th6 &kitdredt enviddemant. it tHaed ltrﬁlmm%eorhpﬁsea&senbl y
10, a diffuser surface 30 | ocat ed downstream of the Coanda surface 28 and a

gui de suPEEYIX yssEapaablgdmieny @dmndsa upe-aperabls diel 24rfon cantsellingrilee
di ffuser ?glrag&?Sft?h%fia aés"eﬁlﬁggﬂf’ % ARG Pe‘ﬂﬁé!b §e01f'g L6 G %hlﬁl'the%h X of

t he openi I'n suc SG as 10 assist t om1o Ir enltt d from
the fan dssed@d o 30 mihendathglontes ehdigg de tadxet sanaltdiendef huberangufibace 30
and tBe csﬁtrsé axis X of the opening 24 is in the range from5 to 25, and
inth OMQ. 5y ound 15. The gui de surface 32 is arranged at an angle
to the diffuser surface 30 to further assist the efficient delivery of a
cooling air flow fromthe fan assenbly 10. The guide surface 32 is

pr ef er ablWitlhrefareged alsolie tfagitre A(b)y thranarzleel 4 has th enmvéfm s’nape and defihasfa t he

?Egn;:’l? f%é%t%\? 0 Er%ﬁgegﬁ T2 lillggélgq;llhgé la%eifgilﬁltn tﬁggansglél rom be 11(3/0 Sm)o"i"h face to
nozzle 14 comprises 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



emtted fromthe nmouth 26. A visually appealing tapered surface 34 is

| ocat ed downstream fromthe guide surface 32, termnating at a tip surface
36 | yi ng wobhstoarbisal | y perpendi cul ar to the central axi sc¥ad0tonzsompeni ng
24. The angl e subtended between the tapered surface 34 and the central axis
X of the opening 24 is preferablyaround 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 nm and it this exanple is around 110 mMm
Figure 3 illustrates a sectional view through the fan assenbly 10. The base
12 conpr iagemdadI°owehe oasrell ndepthe pf 3& n@zmld 24 en medirentipn baxsadmendleng 4l nount ed

on the | ower .base r 38, a er ba mounted gn the
it o red CTUA AR XTRR R ongindnd if gudR® el Remn B g5 1RE™ Bih Bk [ oy
flat bot tamplli§ #e8ndt 10 M |nterned|ary base menber 40 houses a controller

44 for controlling the operation of the fan assenbly 10 in response to
depressi on of the user operable buttons 20 shown in Figures 1 and 2, and/or

mani py! e of BaHSel RRRAPLE\ Ak A2 T LOLSRAPA ybagg rpiDer 40

may al so Nouse an oscrl Rani S or osc tlng the it er medi ary

base nmenkemphlesanibwidh easaoﬂembbrase dreitemedidryr Bdsatmetﬁbetr cloteudtedvern thase
menber 38. The range of each oscillation cycle of the upper base nenber 42
is pref erl%‘ﬁ?r>}3a§%t‘f\ﬁ)é’@ﬁf b apdhan ypier basymemb @Irﬂ%meskraﬁwetheentﬁrlmﬁamé@se In this

exanpl e, rﬁéi‘x?oe?%?' Hh24s0g: %&%Hﬁ%ﬂﬁﬁag’ aS,SLﬁ)'é{aﬁnggﬂﬂe}t}gRGﬁlfsgf %U'f‘ﬁ'e 3105

oscillation cycles per m nut mai NS power ca exte rough an
apert ur e iftommeliary atch@ecinbevet() hnses zmamhmlleﬂm farcostplhhy nhngom:kamhrafmd power

tot fan asse 10. The upper base er 42 of t bas 2 has an open
_uppeESen an $16 piﬁ) 1 5RO D CIoPAD B e SaeraOhetI b R 2389 Mresh 50
i n whi ch @8,y | aydof, aﬁ%’f Wnﬁﬁlldtﬁ)nf(ﬁf B diser! SpPANRRN 28aCTh ARG EiARHAT € Si de
wal | regiohs known as 'lands'. The apertures provide the air inlets 18 of

t he base bag mEnger c@nmﬁgealscﬁ hohee ot etcilpting avechanisa 46 ﬁoheasclﬂtlhiungirthazal base
I's an Op?n er%rlee v lé{lsevr%lee Jl(? an ({] %etu%%ogrl basleJ rn];e%l eer ealatlve tohtﬁe ?33 %gee s In

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 areca 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 arca 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.



the illustrated enbodi nent the open area is 33% of the total nesh area,
each aperture has a dianeter of 1.2 mmand 1.8 mmfrom aperture centre to
apert ur e wenbvroeoo4sovi ding 0.6 mm of | and i n between eaebTam2oionses6
Aperture open area is required for air flowinto the fan assenbly, but

| arge apertures can transmt vibrations and noise fromthe notor to the
external environnment. An open area of around 30%to 45% provi des a
conprom se between |ands to inhibit t h& eni ssion of noise and openi ngs for
free, unrestricted inflow of air into the fan assenbly. The upper base
menber 42 houses an inpeller 52 for drawing the primary air flow through

the apertuyres of . the 'II nesh 50 and.in he base 12. .Prefer t he
et | or 185 St histrdinby £, RO Rt RSt f ABoArSnE FHebTiysl FoARR | o
connect eghib@ @tﬁ&bﬁ&ﬁn&h@f&hﬁ@nﬁéhﬁaﬁlﬂﬂaﬁ&hﬂ@rdkym%éqmlaPﬂﬁhﬁbl56h¢|n this
exanpl e, the notor 56 is a DC brushl ess notor havuwﬁ a_ speed mhlch IS

vari abl e ibpcliaid2dpin thel ban ozﬁa migteq depoimpsliero Theeimpekien %lsmomowt@t tothe di al
22. The g&iélarﬁﬁqﬁt%ﬁe xgetn(aIn ﬁyoﬁor%G 1{13 5§f £l ARl é&a Ehe h&R08e fy L™ 5. 000
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upper pomd thsﬁl%ssﬁlﬁﬂmhﬁﬁdg h@p@edl Vohvel 1sp@|i~1Tabkarby6tﬁe caﬂ'tﬁ)llm’)tl@ in RYEKBE td S
retained within the up base nmenber 42 by a notor bucket retainer 63. The

upper endls%ﬁm%fﬁﬁulﬁutﬂﬁb?fp haslial Fantide M%l@ampme%gf theayetphap icricfeslein sur f ace
65. The npt Parnﬁg 'ﬁgg doptta' 1'6%00%11{ STRO GG §¢ist RousOE wiREa #ﬁf b&iRge of the

upper base ne or exanplfe by a snap-fit connecti on. notor 56
and its monmnmbgcahemparpomom 58|cgnmﬂc;edctomnlewteﬁ@oﬂtmnt6®e Tt motob boklett is et ai ner

63, | owi n venent of th tor 56 wiithjn the upper. base nepber 42.
The 1Bt orcBiiek iy SiuHB?rtbé Pl ey %H%d’“&fé%éetﬁ’&ﬁ O onEheERen iR 65h

ext endi ng¢ 'tHé’V%f)ﬂérYbJsé Qﬁ'érﬁl%@ W%ﬁpﬁé&g aOEyﬁd?l%cé‘[D&Rér Ruedeetos eTﬁb Nestob3. Each
curved vane 65a, 65b overlaps a part of the upper portion 58 of the notor

bucket . Dhoket réfeingmbors donndatd toghappar uigsr amdblot tlhe upmr\l@de vembsr é5Hoand 65b

act to secur nd hol d.t he tor cke i.n v d

handl i ng exi‘fﬁﬁﬁj’ryt ¥ Qs CO[“F? of %@ét% & sbugkgoare et iy
connected to the motor bucket retainer 63, allowing some rnovernent 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.



prevents the notor bucket becom ng di sl odged and falling towards the nozzle
14 if the fan assenbly 10 becones inverted. One of the upper portion 58 and
t he | owerwpanio/oms80 of the notor bucket conprises a di pPtusmB06ds016t he
formof a stationary disc having spiral fins 62a, and which is | ocated
downstream fromthe inpeller 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 bhse nember 42. This spiral fin 62a is
shaped to enable a power connection cable to pass through the fin 62a. The
not or  budhetmpter lbockt edl ledatddi withiandndounned om, anatmlbeﬂaelhbesinguﬁési hge 64. The
i npel | er 64 IS, i.n turn nt ed ony ity of ,angul arly spaced
subpor ¢ 5 TBBLITr A0ping b2 ity o WS B an i B bt hbesen SRR 56L: “hase
menber 42, efis thenPagRecfpp &T%%@Ee@' Withih rtl‘tbsﬁ%)‘eﬁ BicGA¢mSd4o W tBBbdss IQOC ated

within the inpeller housing 64. The shroud 68 is shaped so that the outer
edges of 4 lgénqrﬁbefmétp dgmcalr &hrpwi 6Bas éooatedxwrﬁliuwh@ ompgligr hopsingtodcohbaact , t he

i nner sur f. r 70 is
connect e& t(% IS% e@% o Outé %}%F ousijélyerggrll 4 fh Cl&g}cp%mﬁﬁﬁngpr i mary
air fl owbluﬂti@ o €ontagre ItHeEi’nnBIOSlﬁrfa’(tg ob4he Illiteuﬁm oA @Ibetagﬁallyl sniieshinled i s
spaced above the inlet nenber 70 by around. 5 mm The height of the grille

mesh 50 inaemhesf &y é@b?%ﬂnﬁ?té@lﬁa the befpmuel Heyimrellsehaerg £ @ﬁcgugh%nt The top
of the 'Ifislgl d alrpfb‘dﬂd?&ﬂ% ﬁ&%ﬁg%zﬁuﬁﬁﬁpt&ﬁ% gnﬁé‘@%@%om Let 71

for guid OM/emtt omt ous { dwar d:
nozzl e 14&0@&&hemabhymnbmeﬂbayenaﬂufﬁnhherTbequﬁ$e§the@ﬂﬂenngmnﬁhmers for

redu ng noi s S s fromthe base 12 IS anpl e,. the upper base
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f oam nenber | oca ed within the inpeller housing he bottom of the

grille méwm BR ingclladeusdg &4 tewdyds tatioazle y4t he sane hei ght as, and in close
proximty to, the upper surface of the disc-shaped foam nenber

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 area 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



72. In this enbodinent the air inlet nmenber 70 is spaced fromthe

di sc-shaped foam nenber 72 by a distance of around 17 to 20 mm A surface
area of awmoabro/iomd4et regi on of the upper base nenber 42pomGH2e1000B086der ed
to conprise the circunference of the air inlet nmenber 70 nultiplied by the
di stance fromthe air inlet nmenber 70 to the upper surface of the

di sc-shaped foam nenber 72. The surface area of the air inlet region in the
illustrated enbodi nent provides a bal &\ce between a vol une of foam required
to absorb reflected noise and vibrations fromthe notor and an air inlet
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extend along the inner face of the outer casing 16, forming a lip. The lip seal 76 of the
15  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 lip seal 76 further conprises a guide portion for guiding a power
connection cable to the notor 56. The guide portion 79 of the illustrated
enbodi nenwoie10fwos¥ed in the shape of a collar and nmay beca/qpmmst2esFi gur e
4 illustrates a sectional view through the nozzle 14. The nozzle 14
conprises an annul ar outer casing section 80 connected to and extendi ng
about an annul ar inner casing section 82. Each of these sections may be
formed froma plurality of connected b@rts, but in this enbodi nent each of
t he outer casing section 80 and the inner casing section 82 is fornmed from
a respectliwoutgicaghe seavwhdddandatht innikh eadimn eection S2riggstkeatdedine 82 adeflanes t he
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t onarlls RO RUCKCIRINGEOSan assenbly 10. The nouth 26 is defined by

overl apping, or facing, portions 94, 96 of the internal peripheral surface

88 of the outer casing section 80 and the external peripheral surface 84 of
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surface 88 of the outer casing section 80 and the external peripheral surface 84 of the

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

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 5 mm. In this
example the outlet 98 has a width of around 1.1 mm. Spacers may be spaced about the
mouth 26 for urging apart the overlapping portions 94, 96 of the internal peripheral

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 §2.

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



sectioned along a line passing dianetrically through the nozzle 14. In this
exanpl e, the overl apping portions 94, 96 of the internal peripheral surface
88 of thewouvsviossasi ng section 80 and the external peri pogrcgBoauwsimee 84 of
the inner casing section 82 are shaped so that the nouth 26 tapers towards
an outlet 98 arranged to direct the primary fl ow over the Coanda surface
28. The outlet 98 is in the formof an_annular slot, preferably having a
relatively constant width in the rangé from0.5 to 5 nm In this exanpl e
the outlet 98 has a width of around 1.1 nmm Spacers nay be spaced about the
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5(b), and a second fully tilted position, as illustrated in Figure 5(c).
This axi substangiafy &gl yb@lythenl@pifrrt@ae BAPTRRT shilie theruniilisdpesiden-as t he main
body is noved froman untilted position, as illustrated in Figure 5(a) to

one of the two fully tilted positions. The outer surfaces of the upper base
nmenber 42Vamdefetuace e dtigredicartlye ﬁlﬂ&mddiimjbélaseﬁlﬁleaﬁ)er dbhapeagrses hinannadi oi ni ng

portigns of these rfaces of the base nber 42 and .t he base
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conpri ses an annul ar | ower surface 0 wh is nmounted on the l'ower base

menber 38, plarabtyosf aprrivags| Wéclehﬁdmraalleraé)llqjélah/élZIprqmziearihroaglm envefl thpper
surface 104, Th 102 conprises a plurality.of ert s,106. The
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t he user a@&@lr@@h%.bufﬁeoﬂﬁ'v&puﬁfe@ sAEERS )40 ferht hfiteaklidrD &agd BRmber 40 is
15  concave in shape, and may be described as generally saddle-shaped. An aperture 108 is
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 cable to be clamped and
25  held within the upper base member 42. A cuff 114 accommodates the electrical cable

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

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



apertures 106. The curved upper surface 104 of the internedi ary base nenber
40 i s concave in shape, and may be descri bed as generally saddl e-shaped. An
aperture Ww0oigiobasned in the upper surface 104 of the ipotrarBTROi/BGIY66base
menber 40 for receiving an electrical cable 110 (shown in Figure 3)
extending fromthe notor 56. Returning to Figure 3 the electrical cable 110
is a ribbon cable attached to the nDtor at joint 112. The electrical cable
110 extending fromthe notor 56 passeé out of the |l ower portion 60 of the
not or bucket through spiral fin 62a. The passage of the electrical cable
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t he i nt erch@@tmdidht,ABS RsIRAP@Ember 130 is in the form of a coiled spring.
15
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



40 by a resilient elenent 130 | ocated between the closed | ower end 126 of
the support nmenber 120 and the rolling elenment 128 so that part of the

rol ling elverrsnwi0d8 protrudes beyond the open upper endptzdmbiddiezssupport
menber 120. In this enbodinent, the resilient nenber 130 is in the form of
a coiled spring. Returning to Figure 6, the internediary base nenber 40

al so conprises a plurality of rails for retaining the upper base nenber 42
on the internedi ary base nenber 40. ThE rails also serve to gui de the
novenent of the upper base nenber 42 relative to the internedi ary base
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| ocat ed between a pair of relatively short, outer rails 142. Wth reference
also to Figures 9(b) and 10(b), each of the inner rails 140 has a
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internedi ary base nenb and a curved flange 150 which extends al ong the
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15  illustrated in Figure 8) from the periphery of base 164. Each pair of stop members 168
is located along a line extending in a direction substantially parallel to the axis X. For
example, one of the pairs of stop members 168 is located along line D-D illustrated in

Figure 10(a).

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



which is spaced fromlower end 162 of the upper base nenber 42 to define a
recess. The grille mesh 50 is preferably integral with the side wall 160.
The si de wll2b10166448f t he upper base nenber 42 has subst @oricB2bpw/dshmesane
external dianeter as the side wall 102 of the intermediary base nmenber 40.
The base 164 is convex in shape, and may be described generally as having
an inverted saddl e-shape. An aperture 166 is fornmed in the base 164 for
allowing the cable 110 to extend fromPase 164 of the upper base nenber 42
into the cuff 114. Two pairs of stop nmenbers 168 extend upwardly (as
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wall 188 and a curved flange 190 which extends along the length of the wall 188, and
15  which protrudes orthogonally and inwardly from the top of the wall 188. Again, the
curvature of the curved flange 190 of each outer runner 182 is substantially the same as
the curvature of the curved flange 150 of each 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 8, and the races 174 of
the tilt plate 170 located directly behind and in line with the support members 120 of the
intermediary base member 40. The electrical cable 110 extending through the aperture
166 of the upper base member 42 may be threaded through the apertures 108, 192 in the

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 cach 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



line DD indicated in Figure 10(a). In this enbodinment, the plurality of
runners conprises a pair of relatively long, inner runners 180 | ocated

bet ween avpabto/wbsssel atively short, outer runners 182. ¥Yitrlpefoasenee al so
to Figures 9(b) and 10(b), each of the inner runners 180 has a
cross-section in the formof an inverted L-shape, and conprises a
substantially vertical wall 184 and a curved fl ange 186 which protrudes
orthogonally and inwardly from part oflt he top of the wall 184. The
curvature of the curved flange 186 of each inner runner 180 is
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flanqe 146 of a respective inner rail 140, as |IIustrated in Figures
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
screwed into each of the apertures 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
cach 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 upper base member 42 is tilted. Furthermore,

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



9(b), 10(b) and 10(c). Wth the tilt plate 170 positioned centrally on the
i nternedi ary base nenber 40, the upper base nenber 42 is lowered on to the
tilt platwokéy/mmsghat the stop nenbers 168 are | ocat edpeirtdB20100036266
apertures 172 of the tilt plate 170, and the tilt plate 170 i s housed
within the recess of the upper base nenber 42. The internediary base nenber
40 and the upper base nenber 42 are then inverted, and the base nenber 40
di spl aced al ong the direction of the d%is X to reveal a first plurality of
apertures 194a located on the tilt plate 170. Each of these apertures 194a
i s al i gndékingést F6a19Ubltharuprent agesiso thel®dacrolovich suthase of 68 wivadHdangpper base
menber 42. elf-tapping screwis screwed into each of the apertures 194a
to enter%ﬁﬁAuﬁﬁgé?qV@Rg protrusion 196a, thereby partially connecting the
tilt plate 170 to the upper base nenber 42. The internediary base nenber 40
is then displaced in the reverse direction to reveal a second plurality of
aper t ur edontg tel uppear eage srembise 42irelatiys tetthe Imermeineh befe memmber MWpdictusees 194b

15,2150, SLhEnBT g ea: LUBHLAD B PHEUSIADIIEP OB LOR DRSRIERTkhe Upper

base nenber SCrewis screwed into ea e ‘apertures

194b to eatemeinber AMevddd Big drthé LB ifredR8hiohe iiGamrplcatie Fidiecscibnesat i on of
the tilt plate 170 to the upper base nenber 42. \Wen the ugper base nmenber
42 is atthonedrsing thegolling elepisaisarly mawerlppgierraoy lddd Qs BotpPRINDE f ace 43

of the 'g}f@ﬁbeﬁ’%% ﬁ%ﬁ?ﬁ%sir%tﬁﬁ%ﬁb itﬂégﬁé?&eﬁeﬂﬁg%gg&o@k'{ Rfi®er 4016 Hgper base

menber 42 1's supported by e rol’lin enment s € suppdrt nembers
120. Theis esthinedm tled depdretl poiiBidnafy fiieionslpfoneds goamiasrdsthi@@huthgecontaet r ol | i ng

el e ts 128 a fromthe clgsed | ower en 126 of e pport menpers 120
by alf st’4 n&ﬁ? EHICHLE LOr pERTa o S FHY B ?‘a%%eéégﬁngbo?fs {ﬁﬁéuref&ﬁ%_ﬁ&ﬁu_rfaces
of the interdRek MwerRaFEcIRTRR! cttediaed N UBDST 1RASAs TRIREDL rAdstitfe Tl ted.

For exanple, as illustrated in each of Figures 9(b), 9(c), 10(b) and 10(c)
t he | owemathen6andsr grivatyuphére bapse basentnembap 42 Jowange dhawaijltéd penitidre upper

surface lﬂ?lf'str?l{edtirquiélﬁte ElSr(aW.s di"l?er Klll?rat?t?edrrgo%ﬂleorns Aé? tltleo 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



prevent contact therebetween when the upper base nenber 42 is tilted.
Furthernore, the action of the resilient elenents 130 urges the concave
upper surwecees/@i4sghe curvedfl anges 186, 190 of the runeers;BgRI036i66t he
convex | ower surfaces of the curved flanges 146, 150 of the rails. To tilt
t he upper base nenber 42 relative to the internediary base nenber 40, the
user slides the upper base nenber 42 in a direction parallel to the axis X
to nove the upper base nmenber 42 t owards one of the fully tilted positions
illustrated in Figures 5(b) and 5(c), causing the rolling elenments 128 nove
al ong t henaldeesr 113w, toQeabrected awppydrorhagbreneorbparadd to shd K axire Mg dicrad

position, the user, rel egses, the upper,pase er 42 i is retgined in
Phe. dea MEEHBLERS (R 0EY AR R0 AURAR P bay Gurb g BatbtbbE ek E dd ot

bet ween tihe JGOMGA VIR0 YRPRLuSUWH BGRSe@blyt BstamiAlgvih AR Thd Sfonidd™ ef the
runners and the convex |ower surfaces of the curved flanges 146, 150 of the

rails actthhepzzly HesWithin ¢taeh sessiered thamaeth 2§r theiflopv direatien ofi iseporbersef nenber
42 t h I Ll il i J . T faul |
(el on ool P St bSRAALHRGud. AR EANES At b M SRSl BRI (2 o

one of eakdtap@idg RttiGt ofthewvaer 36 dfibeniitted tiroligstheotilst®8i nner rail 140. To
operate the fan assenbly 10 the user depresses an appropriate one of the
buttons 20 on the base 12, in response to which the controller 44 activates

the notorpab, §{, gfre}fo%z Lifecl '@EM 'mddth 261€ dﬁg&ﬁéaéﬁé? igé tchélﬁlaisﬂﬁ‘ti‘%]é # 52

causes a prinar Ir flowto rawn irnto t roug e air
i nl ets 18&f thdemeniti IHg canitgesceprddy ofr flowetonnt gmetficd byhthe pnirammgnaofraif | ow may

be bejween 2Q and 30 litres per second.. The pri.mary air flo sse
sequihu mgleh%%@ﬁ PREONREE) 1SS TRE B8 rogiRG @rtheeﬂﬁ\{géggt&éﬁ%pper
base nmembgy,it2eand f%?ﬁ%rd’l#ﬁBQEe ead o@{thé ?ﬁzz’[@_?_}l}@r TRUCKREnda8} 8irTRIw Passb enter

the interior passage 86 of the nozzle 14. e primary ait flowemtted from
the air dorohgh the ceniral opaniag 24 ofdraincal Ifpwdicr idcombincowith Wi priimatyrear nozzl e

14, the i mr ir fl i.s.divided into two airfr.stre ich pa in
opposi t e A" BLPiogHe SiSHHT ARk BERE U eBpaT g pTpRT Fom e fo-HE A
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 m/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



the nozzle 14. Part of the primary airflow entering the nozzle 14 in a

si deways direction passes into the interior passage 86 in a sideways

di rect i onwei2bfvpreb44si gni fi cant gui dance, anot her part of pchasgvionsozseai rfl ow
entering the nozzle 14 in a direction parallel to the X axis is guided by

t he curved vane 65a, 65b of the notor bucket retainer 63 to enable the air
flowto pass into the interior passage 86 in a sideways direction. The vane
65a, 65benables air flow to be directéd away froma direction parallel to
the X axis. As the air streans pass through the interior passage 86, air
ent er s t ke noutchl @naflingttbe nudkdve cdmbe Fheriangedfrhpwlyi attaodistarcaneiltehc2b i s
preferably substantially even about the opening 24 of the nozzle 14. Wthin
each sect“%/%li‘?s nitt}ilﬁf?fbﬁ%éﬂn%ﬁot he flow direction of the portion of the air
streamis substantially reversed. The portion of the air streamis
constricted by the tapering section of the nouth 26 and enmtted through the
out | et 9&heTheenpen pangt lunitedi todghe defrilededeseripitant giecthhavh. Mariagorl wakbed over

t he Cgangg a?r%'xgtftgﬁleen%%o%fskhﬁﬁiﬁ' zalrg 14, causing a secondary air flowto be
generate %y he "enttal nnment of alr fromthe external environnment,

specifically fromthe region around the outlet 98 of the nmouth 26 and from
around the rear of the nozzle 14. This _secondary air flow passes through
the cent F8r pdhlendho dilgrcingymcabey pRd SHCNGHE CAMPINEETBIHe3S WIlSISINEhEr pri nary

air flow e tiot Lr 1l ow, i u . j f rd
fromthe atr:lguzsgi F gﬂ% m&pﬁe%n |rrr?ghc}lr% % eShsa ée 1(r%)afV%t %I{ge er&ol%agg gégﬁﬁ%ﬁgonﬁgéi\af | ow
rate of teRamplicrthecdensentngtypp ef fadh fnay waratieded Ghhet dnetof uckas seatidryand Gharay be
up tq 400 litres per second, . preferably up,to 600 ljtres per second, and
the Mxi ﬁfﬁhﬂg@%%fm%wvaiardl Bt %@rﬁeaﬁ%tot% desspéd Beyn B95mY, 4 i s.
The even ydijSdakddotal @fFeRht AR WIRLMhE T S QNBIR! TRE tddARiqIOYE Bred®nfn t he
nozzle 14 ensures that the air flow passes evenly over the diffuser surface

30. The dirffightexcalswithdbe sglingamsmbert hey sadiffcpmmedndfmahenchide dddgwnab be
reduced by noving, the air flow through a region of.controll.ed expansion.
The r ol aClPRTY SRAMT S gt T ecdernanrirche ik Pautdh, RuERT ol axi s
X of t he tRp@RBtdrDHuKetdbiaeb niahebcesPARS ot &fy hbRridl with ls@ieHIO sGGH 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.



gradual ly. A harsh or rapid divergence would otherw se cause the air flow
to becone disrupted, generating vortices in the expansion region. Such
vortices wenoloemo4sgo an i ncrease in turbul ence and assoecatogBRonmisé®ci n t he
air flow which can be undesirable, particularly in a donestic product such
as a fan. The air flow projected forwards beyond the diffuser surface 30
can tend to continue to diverge. The Eresence of the guide surface 32
extendi ng substantially parallel tot e central axis X of the openi ng 30
further converges the air flow As a result, the air flow can trave
efficiently out fronthe nozzle 14, enabling the air flow can be experienced
rapi dly fstance of several netres fromthe fan assenbly 10. The

i nvent i o t limted to the detailed description given above.
Variations will be apparent to the person skilled in the art. For exanple,

t he S|Ien0|ng menber and silencing conponents such as silencing or acoustic
f oam may lbe f d¥ fadssambanjorsieabias en aﬁawere@tnshesf@n @%mblycc@mxsw@u on, for
exanpke the d i e of

retai l?‘ler and ?1 h%zasésémﬁiglr%lﬁ%gn%mer Eﬁﬂ@ﬂgayn ?:118% er eg) s?lz to(?n%s%a eto

t hat desdilefekk ameweasargdhmmgbal irﬂlsalreedousﬂngac@imf)ﬁﬁﬁglah amomllettla@a anl atlfn n the
fan assenbly. The technique of creating an air tight seal. with the sealing
member @yt ﬁea@impﬁkémca@ﬁdmrm thengmge havging » motordoe dening thgempelist gl ue or
fixings Rhe %?%5 tor
bucket reggﬁﬁ§%§itgg be fOr%%36?§%%yggﬁmﬁﬂ@é@?aou&ﬂ?ﬁ%ggﬁﬁc %@?@%ﬁth and
flexibil |1¢0ﬁte(drbaneghdhds wir ihlet oéxl&rmmgallénhmsnm ast sesed etrdloronalongbdaét . The
novengent of .t he, upper. base er_ 42 rﬁgatlve o the base may be notori sed,
and. Bt uAREPYEYAIRENE ip g ¥BreRel 803 Mod¥! of the buttons 20. CLAIMS 1.
A fan assenbl y §0k1cCheahtbdDndife Habe, GHE HORIe ck%rlgﬁg S TR YpaSQBPIfbSI NY: @
base conprising an outer casing havi ng a si de conprising af | east one
ai r i nl etrgeetviieg thetar flewsfromy thoais iontctaaf thermepd:l@tr hmmsg agd e onguth shraggtan air

i nl et anqwﬁ$}€$ﬂ5%rtlg% §g1ﬁggﬁheﬁmi%§§qhyd within the inpeller housing, a

not or for

15 2 A fan assembly as claimed in claim 1, wherein the said axis is substantially

vertical when the base is located on a horizontal surface.

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

20
4. A fan assembly as claimed in any preceding claim, wherein the silencing

member comprises acoustic foam.

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

25  substantially cylindrical.

6. A fan assembly as claimed in any preceding claim, wherein the nozzle extends
about a nozzle axis to define an opening through which air from outside the fan
assembly is drawn by the air flow emitted from the mouth.

30



about an axis to create an air flow through the inpeller housing, and a
silencing nenber | ocated beneath the air inlet of the inpeller housing and
spaced t hgoebroprwakong sai d axis by a distance in the raogasg20mm0sb26em to 60
mm and a nozzle nmounted on the base, the nozzle conprising an interior
passage for receiving the air flow fromthe air outlet of the inpeller

housi ng and a nouth through which the air flowis emtted fromthe fan
assenbly. 2. A fan assenbly as cl ai med®in claim1, wherein the said axis is
substantially vertical when the base is | ocated on a horizontal surface. 3.
A fan ass7enb| W & shanblgdisidrinkdimclkinG, elhaiom 23id whésti encthieindét|terled ng
menber aced fromt et b stance in.the range from10 nmm
Lo 20, mrouit SR et oDl Gt P ST RTEing ol ai m wher el n (e
silencing nmenber conprises acoustic foam 5. A fan assenbly as claimed in
any preceding claim wherein the base is substantially cylindrical. 6. A
fan asserbly s fanl aiserabiyias caimepieskdmrfgoctlainm/, whetcal prid Iﬂ‘eler%imeealléxtends
about sa n efli i i de the
Fan adoenBr e Bhs kg SenBiafr BREM Ay RIS RL Bl SRS,
assenbl ysasstzﬁitﬁllyedhbgbnql@ls@idalozmlaa&gl n said at |east one air inlet to the
outer casing is arranged substantially orthogonal to said nozzle axis. 8 A
fan assenbly as clainmed in claim6 or claim7, wherein said at | east one
air inletgto [ r y [ t endi ng
about a ?econfbgilfggsg 5 g§nt@@nﬂ o?ﬁﬁ%%}la#gt%wsgi 8&%%2 2@(‘?‘&% EX A fan
asse nbl y ea&:nd:llnglﬁmni cadh eanmle:bfof di@xium @sihg t@ thecaninidt oif kg impfellavhqmamlg

exte rom eac i.nl.et t he outer casing to the air inl .of the
mpellPer SHISERR H ol o e ReeDiborsingts Shsea r%@Pg@}a?mg.Oﬁaaq ir
substant Ak of tRE biegoRAl to the or each air inlet of the outer casing.

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

silencing member located within the impeller housing.

15
11. A fan assembly as claimed in claim 10, wherein the second silencing member is
annular.
12. A fan assembly as claimed in claim 10 or claim 11, wherein the second silencing

20  member comprises acoustic foam.

13. A fan assembly as claimed in any preceding claim, wherein the fan assembly is
bladeless.
25 14. 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.

15. A fan assembly as claimed in claim 14, wherein the nozzle comprises a diffuser

30 located downstream of the Coanda surface.



10. A fan assenbly as clainmed in any preceding claim conprising a second
silencing nenber |located within the inpeller housing. 11. A fan assenbly as
cl ai med iwocbaitwd®, wherein the second sil enci ng nmenbercrasmomsetes 12. A
fan assenbly as clained in claim10 or claim1l, wherein the second

sil encing nenber conprises acoustic foam 13. A fan assenbly as clained in
any preceding claim wherein the fan assenbly is bl adeless. 14. A fan
assenbly as clainmed in any precedi ng éfaim wherein the nozzle conprises a
Coanda surface | ocated adjacent the nouth and over which the nouth is
arranged 160 diAx dot asshmbbi sulfstaptiallyl Bs hardirhefas steabibed asitle Ireficrande ite thid ai m 14,
wherein the nozzle conprises a diffuser |ocated downstream of the Coanda
surf ace. f%?onﬁpaflﬁﬁlgég?é‘gﬁﬁi;'y substantially as herei nbefore described wth
reference to the acconpanyi ng draw ngs.



