1 A Fan The present invention relates to a fan assembly. Particularly, but not exclusively, the present
invention relates to a domestic fan, such as a desk fan, for creating air 5circulation and air current in a
room, in an office or other domestic environment. A conventional domestic fan typically includes a 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 experiences a cooifing 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 u 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
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can vary from product to product and even from one individual fan machlne to another. These

A conventional domestic fan typically 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
10 and, as a result, the user experiences a cooling effect as heat is dissipated through

convection and evaporation.

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



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 30placed in close proximity to the user in order for the user to experience
the cooling effect of the fan. 2 An oscillating mechanism may be employed to rotate the outlet from the
fan so that the air fw Is swept over a wide area of a room. In this way the directign of air flow from the
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US 2,488, 467 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.

15
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 body to the slot. The air
flow is constricted as it is channeled into the slot and this constriction creates pressure
in the fan which must be overcome by the air flow generated by the motor and the

20  impeller in order to project the air flow from the slot. Any inefficiencies in the system,
for example losses through the fan housing, will reduce the air flow from the fan. The
high efficiency requirement restricts the options for the use of motors and other means
for creating air flow. This type of fan can be noisy as vibrations generated by the motor
and impeller tend to be transmitted and amplified.

25
The present invention provides a fan assembly for creating an air current, the fan
assembly comprising a nozzle mounted on a base comprising an outer casing, an
impeller housing located within the outer casing, the impeller housing having an air
inlet and an air outlet, an impeller located within the impeller housing, a motor for

30  driving the impeller to create an air flow through the impeller housing, a diffuser

located within the impeller housing and downstream of the impeller, and a power cable



The present invention provides a fan assembly for creating an air current, the fan assembly comprising
a nozzle mounted on a base comprising an outer casing, an impeller housing located within the outer
casing, the impeller housing having an air inlet and an air outlet, an impeller located within the impeller
housing, a motor for 30driving the impeller to create an air flow through the impeller housing, a diffuser
located within the impeller housing and downstream %f the impeller, and a power cable 3 connected to
the motor though the diffuser, the nozzle comprising an interior passage for receiving the air flow from

the air outlet of the impeller housing and outh.through which the air flow is emitted from the fan
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vibration and noise from the motor that would otherwise be transmitted and amplified

15  through the fan assembly by a rigid sealing member.

Preferably the flexible sealing member is connected to the impeller housing for ease of
assembly and to improve the sealing function of the sealing member with the impeller
housing. More preferably, the flexible sealing member is biased against the outer

20  casing, and can provide an air-tight seal between the outer housing and the impeller
housing. In a preferred embodiment a portion of the flexible sealing member remote
from the impeller housing is biased against the outer casing to form a lip seal. The seal
can prevent high pressure air flow generated by the impeller mixing with air at, or close
to, atmospheric air pressure.

25
Preferably the base is substantially cylindrical. This arrangement can be compact with
base dimensions that are small compared to those of the nozzle and compared to the size
of the overall fan assembly. Advantageously, the invention can provide a fan assembly
delivering a suitable cooling effect from a footprint smaller than that of prior art fans.

30



4 In a preferred embodiment the flexible sealing member comprises an annular sealing member
surrounding the impeller housing. Preferably the flexible sealing member comprises a guide portion for
guiding a cable to the motor. Advantageously, the inclusion of a guide portion in the sealing member,
preferably in the form of a flexible 5 collar, allows cabling, such as a power cable, to pass through the
flexible sealing member while maintaining the separagon of the atmospheric pressure and higher
pressure air flow regions of the fan assembly. This arrangement can reduce noise generation within
the fan and t motorﬁlogré%rlgi .a diffu[}slgr OCfﬁFd Wifhin the i@é%eller housina(%land ownstream from
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components and connections required in the base. Passing the power cable, preferably a ribbon cable,
through one dielaaiies ofithin difeusarardaiemotesmpact solution for power connection to the motor.
25The 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. The direction in

which aitls erhit¢&?l o dHdushr olegatest tnkhinpdive inpelishdrrypiegeraBlylenmstsaamalfremathight angle
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passage is preferably annular, 5
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
15  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
an induction motor. A power cable is connected to the motor though the diffuser. The
diffuser preferably comprises a plurality of fins, with the power cable passing through
one of said plurality of fins. Advantageously, this arrangement can enable the power
20 cable to be incorporated into the components of the base, reducing the overall part count
and the number of components and connections required in the base. Passing the power

cable, preferably a ribbon cable, through one of the fins of the diffuser is a neat,

compact solution for power connection to the motor.

25  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.

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

30 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 opposite directions
around the opening. In the preferred embodiment, the air flow passes into at least part of the interior

passage in awisleyyaysogisection, and the air is emitted from the air outlet of ghedmpallgdoRausing in a
forward direction. In view of 5 this, the means for directing a portion of the air flow from the air outlet of

the impeller housing preferably comprises at least one curved vane. The or each curved vane is
preferably shaped to change the direction of the air_flow by around 900. The curved vanes are shaped
so that there is no significant loss in the velocity of ?he portions of the air flow as they are directed into

the interior passage. J%()T e fan assembly is refera%l in.the Iorm of qrbladeleﬁs aﬁassembly.
R it m I
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travel efficiently out from the outlet, losing little energy and velocityto turbulence. The term 'bladeless'

is used to de¥®ifird 4rran BissEmmIhaikienEpdish ieusinatidofoprsieC ttrstpRartl fréw B fan

assembly withoutthedsesahmennshblades: 20 FansagurRatinombiadsiessianassempyiean be
considered to have an output area, or emission zone, absent moving bladeinfrom which the air flow is
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generators, motors or other fluid transfer devices an(%h hich may include a.rotating 25 device such as
a motor rotorvgﬁ%g/%lfeas%?ga(éaolrtnﬁ{e?%}ﬁ Sor ﬁ%rsllé%ﬁ ﬁ%n Yésgilrnf 0\?v.¥€rrl %l%eonfgpgtgar%%}%gg}%r flow can
pass from theirdbmw spécy ercathertehivito tmentootsigsage fan assembly into the fan assembly, and
then bagk out to the room space through the outlet 6 secondary fan functions, Examples of secondary

fan functions can include lighting, adjustment and oscillation of the fan assembly. The base preferably

comprises cofteofemessambly saraisHikly tetharfaBsehfoNadeliss Sragsrembbns HrEwASBOPlise, it can

be advantaggays{9dacaie.cemtin) alemenisawanitradheneraamsasihat ihesenigidymstions, such

as, for example, oscillation, tilting Ii%htinig or activation of a speed setting, are not activated during a
fan operationwlthout the use of a bladed fan to project the’a1r current from the fan assembly, a

relatively uniform air current can be generated and guided into a room or towards a
15  user. The air current can travel efficiently out from the outlet, losing little energy and

" velocity to turbulence.

- 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.

20  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
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

25 device such as a motor rotor and/or a bladed impeller for generating the air flow. The
generated primary air flow can pass from the room space or other environment outside

the fan assembly into the fan assembly, and then back out to the room space through the

outlet.

30  Hence, the description of a fan assembly as bladeless is not intended to extend to the

description of the power source and components such as motors that are required for



Preferably, the nozzle extends about an axis to define the opening through which air 10 from outside
the fan assembly is drawn by the air flow emitted from the mouth. Preferably, the nozzle surrounds the

opening. Theypzdgmay:be an annular nozzle which preferably has a heightrjaihe sagggdfrom 200 to
600 mm, more preferably in the range from 250 to 500 mm. The base preferably comprises at least

one air inlet through which air is drawn into the fan assembly by the impeller. Preferably, said at least
one 15air inlet is arranged substantially orthogonal to said axis. 'This can provide a short, compact air
flow path that minimises noise and frictional losses. Preferably, the mouth of the nozzle extends about

the opening,_and js prefer % ular, Preferabl e t: ' ny a distance
in the range 6%1(4)15?“ 5%%0? %%t;r}r%l T%‘?{ea?\{g%e% %%&%ﬁé%%ﬁ%ﬁ?&%&%&eﬁiﬁﬁ%|ﬁing the
interior passadjesanenttradrscittetmacither@masasenbbleast 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 O 5 min to 5 mm, more preferably in the range

from 0.5mm 109 BsaArefeiabho S2mRTSS HUPAIRFYE dOMERTLER Lt Hisr @&sﬁ?@eg@&'io dhd an outer
casing sgctiganbich gafinadhesnenthgfithenpz zevdaghoseaiandspwierablidasmedvgm a
respective annular member, byt each section.may be provided.by a plurality of members connected
together or o%‘i’é?vﬁ‘fen%@l&ﬁb%att ?o??ﬁl?ﬁ%%‘é Cg%lr? T &Sﬂif?% )é#ln lis?éé}/lglr{lla}tsmﬁlr’gfzt%%’ly shaped so
as to partiallyigiveriapr theivater cAsingsestitng, ldisncanceinaiole daming duobees@@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 7 nozzle may comprise a plurality of spacers for

urging apart trefovwbhashireppdetiortsnsis thboiringr exising Selitptharmpense (hepusisingideation of the
nozzle.;phis gag assishin MARRIAGGA SURS@AURAI YN OHBR! witihaaRuh tik-ORBRHAY- The
spacers are preferably evenly spaced along the outlet. 5 /

Preferably, the nozzle surrounds the opening. The nozzle may be an annular nozzle

which preferably has a height in the range from 200 to 600 mm, more preferably in the

range from 250 to 500 mm. The base preferably comprises at least one air inlet through

which air is drawn into the fan assembly by the impeller. Preferably, said at least one

15  air inlet is arranged substantially orthogonal to said axis. This can provide a short,

compact air flow path that minimises noise and frictional losses.

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
20  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
surféces 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
25  comprise an inner casing section and an outer casing section which define the mouth of
the nozzle. Each section is preferably formed from a respective annular member, but
each section may be provided by a plurality of members connected together or
otherwise assembled to form that section. The outer casing section is preferably shaped
S0 as to partially overlap the inner casing section. This can enable an outlet of the
30 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



The maximum air flow of the air current generated by the fan assembly is preferably in the range from
300 to 800 litres per second, more preferably in the range from 500 to 800 litres per second. 10 The
nozzle may ¢pHRiisu§0anda surface located adjacent the mouth and opgixyBighoiieMmeuth is
arranged to direct the air flow emitted therefrom. 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 opening. A Coanda surface is a known type of surface over which fluid flow exiting an output
orifice close to the 15 surface exhibits the Coanda effect. The fluid tends to flow over the surface

closely, amagt gindina e, arbudaing; heeutece e Geanda LR B aKEADARIRYER. wel

documented'méth entrainment in which'a primary ar irected overa Coanda surface. A
~description dhtherfeatasag ofctiGoandshsurtdoesaint threedfeof dheluiertiow BercanCesifdi surface, can

be found i asles e a5, ClFIE 20, ATSHGANNEMTIE SAddlina A980.0aga5:34 to 92

Through use of a Coanda surface, an increased amount of air from outside the fan assembly is drawn
through the OpdpIiTR) oy Brey anasedikdErBin HBSMouth. Preferably, an air flow enters the nozzle of the
fan assgmbly from the base. In the 25 following description this air flow will be referred to as primary
air flow. The primary, air flow js emitted from the mouth of the nozzle and preferabl Ses over a
Coanda surff@@ TR AT RO R AFSHE R %Wﬁ%%g%ﬁf%gﬁﬁ@hﬁé 1?{8262]?‘(3@,]5 Which acts as
an air amplifi@e ta:siepphrbath thespoittasy pir Bewrahdnibre prifautdy airthe theguderniTi®entrained air

will be referrgg t? here as a sgcondar‘y air flow. The secondary 30air flow is drawn from the room
. %00 Itres per second, . .
space, region or extefnal environment surrounding the mouth of the nozzle and, by displacement, from

other regions around the fan assembly, and passes predominantly through the opening defined by the

nozzle. Fhe peiman. A Iyt slkgried ke Goanda silass cambiRed i cairained secondary

air flow equates to a total air flow emitted or projected forward from the opening defined by the nozzle.

Preferably, tifecanersininariensedi i direthibiait it vhewmitisk trasitrnie hectebl s s e BAmary air flow

is amplified Qy,@f JeastfivatitpessimossnreierahiloyA learkien tnaesnwinieasaoatiteeerall output
is maintained. Preferably, the nozzle comprises a diffuser surface located downstream of the Coanda

surface. The E¥erRaPurfucaco IRl SR SRS FREMBE21e s Pt Bl A6sKaped to define
the diffuser Sukfage +45e @nbadiniestal thisidavenidofovilloraimbedestpiies ifiih ceierenchdo the

accom%%nyi%%r?ar&wﬁi:g(g%itig t ep i((igémda 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

fluid flow over a Coanda surface, can be found in articles such as Reba, Scientific

20  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.

Preferably, an air flow enters the nozzle of the fan assembly from the base. In the

25  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

user. The entrained air will be referred to here as a secondary air flow. The secondary

30 air flow is drawn from the room space, region or external environment surrounding the

mouth of the nozzle and, by displacement, from other regions around the fan assembly,



15Figure 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; Figure 2(b) is a perspective view of the nozzle of the fan assembly of Figure 1,
20 Figure 3 i@ 5e6tenab view through the fan assembly Of Figure 1; Figure#idsmmnogstanged view of
part of Figure 3; 25Figure 5(a) is a side view of the fan assembly of Figure 1 showing the fan assembly
in an unfilled position; Figure 5(b) is a side view of the fan assembly of Figure 1 showing the fan
assembly in a first tilted position; Figure 5(c) is a side view of the fan assembly of Figure 1 showing
the fan assembly in a second, tilted position;  Figure 6 is a top perspective view of the upper base

fan acembly o Eer e L i of Faula o oo o1 e
flow directed over the Coanda surface combined with the entrainéd secondary air flow
equates to a total air flow emitted or projected forward from the opening defined by the
nozzle. Prefefably, the entrainment of air surrounding the mouth of the nozzle is such
5  that the primary air flow is amplified by at least five times, more preferably by at least

ten times, while a smooth overall output is maintained.
Preferably, the nozzle comprises a diffuser surface located downstream of the Coanda
surface. The external surface of the inner casing section of the nozzle is preferably

10  shaped to define the diffuser surface.

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

- accompanying drawings, in which:
15  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;
Figure 2(b) is a perspective view of the nozzle of the fan assembly of Figure 1;
20
Figure 3 is a sectional view through the fan assembly of Figure 1;

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

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

an untilted position;

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



Figure 9(a) illustrates the paths of two sectional views through the base when the fan assembly is in
an unfitted position; Figure 9(b) is a sectional view along line A-A of Figure 9(a); Figure 9(c) is a
sectional vieyy glgjigingsB-B of Figure 9(a); Figure 10(a) illustrates the patfisrafgan dusires sectional
views through the base when the fan assembly is in an unfitted 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).
25Figure 1 is a front view of a fan assembly 10. Thg fan assembly 10 is preferably in the form of a
bladeless fan assembly comprising a base 12 and a nozzle 14 mounted on and supported by the base
12. With refarnce 46.Figure (@5 bRsen!a campriseriasubsianialbisy lricalaulenqasing 16
having a plurality of air inlets 18 in the faun of apertures located in the outer easing 16 and through
which a primsaspeds fibogliBog¥agin 30into the base 12 from the external environment The base 12
further comprises a plurality of user-operable buttons 20 and a user-operable dial 22 for controlling the
10 operation of the fan assembly 10. In this example the pbase 12 has a height in the range from 200 to
300 mm, and tAEOAET R4S ETH HAY AN XA HRRREEH R ﬁﬁ%ﬁ%@%f&? %%918“}@6 m. With
reference algader&igure 2(b), the nozzle 14 has an annular shape and defines a central opening 24.
The nozzle 14 has a height in the range from 200 to 400 mm. The nozzle 14 comprises a mouth 26
located towards the rear of the fan assembly 10 for emitting air from the fan assembly 10 and through
the opening Bdnifhe meauthr 26reptemdsvatiedshpartialyod ot ledopesimy!g 4 M Thguiisnler periphery of
the nozzle 14

Figure 8 is an exploded view of the main body of Figure 7;

10
Figure 9(a) illustrates the paths of two sectional views through the base when the fan
assembly is in an untilted position;
Figure 9(b) is a sectional view along line A-A of Figure 9(a);

15
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
the fan assembly is in an untilted position,;

20

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).

25  Figure 1 is a front view of a fan assembly 10. The fan assembly 10 is preferably in the
form of a bladeless fan assembly comprising a base 12 and a nozzle 14 mounted on 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
apertures located in the outer casing 16 and through which a primary air flow is drawn

30  into the base 12 from the external environment. The base 12 further comprises a

plurality of user-operable buttons 20 and a user-operable dial 22 for controlling the



10 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 surfyeg #8 @id.a,9uide surface 32 located downstream of the diffygeygHsiAeRs@70l he 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 15 fan assembly 10. The angle subtended between the diffuser
surface 30 and the central axis X of the opening 2%5 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 assist the
efficient delivery of a cqaling air flow from the fan as; ly 1 ide, sk i ferably
arranged sut())gt%a/rﬁ 1|%ﬂ>9 %%lrea?fg]l {5 Vé’@é)mraq“ai@ g%é@é@ eggségri}%gggﬁg%ﬂée%ﬁﬁa% s% ét_::':lntially flat
and substanfiaiy 2ffooth0Givenmidehsipitwcesmigeld fhosranirximoutdi 2B ervis tiiyeagpialing tapered
surface 34 is,lacateg giqypstream from the guide surface 32, terminating at a tip surface 36 lying
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 75 around 45. The overall
depth ?fsthe ‘g\%ﬁ%'?e?egeiﬁb@ Qy@?i@mﬁ%wﬂjpg|1@Iﬁagztbqg%agahaaﬂﬁ%pﬁﬁggfmmaésis in theI
range from 100 to 150 mm, and in this example is around 110 mm. Figu illystrates a sectional view
through the f&%&%&ﬂ?ﬁ}g}gﬁﬂ-Tﬂ%eﬁla%‘ig@baﬁ&%‘ﬁééé“é S\Wé’lgﬁg?é%ég%ﬁ)eg N i?\rféermediary
base membeiAQInDUniREpescthe tower badedateinbera3d; drcran uppier basesseerblyetttBmounted on
the intermediary base .11 member 40. The lower b member 38 has a.substantially flat bottom
surface 43. ﬁwné){ﬁﬁ?grr% |8rr131/ rélae:é %%S%et@lﬁgﬁo%nzs 508@1%%“8}) 2%1%%r2$c%ntro ﬁnrél%té ac%é)eration of
the fan asser¥ibndO én lkesppnselty deptabsionaingedsetliopovaylediphons doishovarlin Figures 1 and

2, andJos mapipatian, /i sereRarele diekag.IlRiRpmadanhRase MaR AR Ay also

house an os ng mechanism 46 for oscillating the inlet mediary base member 40 and the upper

base membe?® 2itspisiviBadhembiedr fome e dperssenivhe fany dbfussiciBianatidiesHsd of the
upper base memher4s isrRreferabiy hatueerk 6@ @ngdullsanddn thisaxampia israunctiR00. In this

example, the oscillating mechanism 46 is arranged to perform around 3 to 5 gscillation %cles per 10
minute. A maAHE SR 5HR0 481 Bk EHHSIhTHATE 27 dparinesfoihtaer iy I6RB BESE Hamber 38 for
supplying elegtical powerniRibe niassembly40sd hetwppasthaseimresthsr daiatthedaase:12 has an

open upper end. The base member 42 c rises a cylipdrical grille mesh 50 in which an array
of apertures I@’igsl%eﬁ#gg?& b %%%@e%‘ te%%eegrigérjgﬂfgr@g sﬁeé 1\/¥\J/éilal e?esél?c?%%elgllg%}? é%e'lgleﬁl éﬁ. The
apertures proasdeXhef afreinfetsdf2df the bhseab2e Aperdentad efdhe tbialsaripbe areawiithe

cvlindrical base-is 8. 0paR-AGRANMAIGHLID e AR LAy TAgS A ARALINS ARRUUIPS, e lustrated

embodiment the open drea is 339 e total mesh area, each aperture has a diameter of 1.2 mm
and 1 g mm fresistapherefifisieeinicditornpérenobvats, fevvimaythe fan assembly 10. The guide

surface 32 is preferably arranged substantially parallel to the central axis X of the
20  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
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
25 around 45°. The overall depth of the nozzle 24 in a direction extending along the
central axis X of the opening 24 is in the range from 100 to 150 mm, and in this

example is around 110 mm.

Figure 3 illustrates a sectional view through the fan assembly 10. The base 12
30  comprises a lower base member 38, an intermediary base member 40 mounted on the

lower base member 38, and an upper base member 42 mounted on the intermediary base



20 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. i@ KR§edea of around 30% to 45% provides a compromiseggiwass daresdo inhibit the
emission of noise and openings for free, unrestricted inflow of air into the fan assembly. 25 The upper
base member 42 houses an impeller 52 for drawing the primary air flow through the apertures of the
grille mesh 50 and into the base 12. Preferably, thqjmpeller 52 is in the form of a mixed flow impeller.
The impeller 52 is connected to a rotary shaft 54 extending outwardly from a motor 56, In this

example, the otor, 86 53 3DC rushiess aior naving.a spasdiighisveiable by e, controller

44 in response to user manipulation o e maximum speed of the motor 56 is preferably
in 12 the rargefrmodis;000t0t0IB06 Ppmusthe roior!B6 44 Fousedrolithintheraptorivnskeheomprising

an upper POrlign S AOANSSUE 1 IRWRS RAEAN B B RRLPIIRURlL Busiasd Wikl he upper

base member 42 by a motor bucket retainer 61 The upper end of the ugger base member 42
comprises a Eigitatidat¥liter8deaceeuiiometidhs v kecreiirbirb3ss dosrstaaeetsaPie open

upper erg of ghe uppeLEase MeMbRL4Ra(er exarwpladna sheRdiconeationstitetmete56 and its
motor bucket are not.rigidly connected to the motor bucket retainer 63 aJIowing};gme ovement of
oibri

the motor 56 WRFRFHAY, BBE FIRRRHEhBErhS URBET RESHBEBISH ARt AR &Y &¥s curved
vane portionsmehdangscshiextiangingfirsacr diydilbmictheyyper eéhd oppee hastombmbketdetainer 63.

Each curved vane 65a, 65b overlaps t of the er portion 58 of motor.bucket, Thus the
motor bucketprrg?gfﬁ?é?y é)gtgre]%ntﬁé C%}Q/aelg Q/Jér?gé g}stai%ned“gg%eagt 5033(%2% aﬁ‘té‘ F\%Fdefﬁgl P-nq%tor bucket in
place during thewvesiktingmakttandiind 6l fs partitdd totherforoterdywcka tociaiswil @R 1 Sprsvants the motor

bucket bgcoming disladaed.and falling dowasds the hrralehhifdhe danassemly iQpesames inverted.

One of the upper portion 58 and the lower portion 60 of the motor bucket comprises a diffuser 62 in the
form of a statieerabPrdSdHavnyEpraleRricaRevEidwhichneserakdy 10.

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
15  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
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
20 0.6 mm of land in between each aperture. Aperture open area is required for air flow
imto 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
compromise between lands to inhibit the emission of noise and openings for free,
unrestricted inflow of air into the fan assembly.
25
The upper base member 42 houses an impeller 52 for drawing the primary air flow
through the apertures of the grille mesh 50 and into the base 12. Preferably, the
impeller 52 is in the form of a mixed flow impeller. The impeller 52 is connected to a
rotary shaft 54 extending outwardly from a motor 56. In this example, the motor 56 is a
30  DC brushless motor having a speed which is variable by the controller 44 in response to

user manipulation of the dial 22. The maximum speed of the motor 56 is preferably in



20 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 62ayigShianamie enable a power connection cable to pass throughche i fadRe 2 The motor
bucket is located within, and mounted on, an impeller housing 64. The impeller housing 64 is, in turn,

mounted on a plurality of angularly spaced supports 66, in this example three supports, located within
the upper base member 42 of the base 12. A genehr lly frusto-conical shroud 68 is located within the
impeller housing 64. The shroud 68 is shaped so that the outer edges of the impeller 52 are in close

proximity 10, Rl lomah st NP dogetauriageAbiieshioud A8 A afisieniiallyapnyfar infet

member 70 is conriecte bottom of the impeller housing 64 for guiding the 13 primary air flow
into the impedfenhisiririn Gapatheotdiprof theoimpsitib tha sy Gartompliseha Balssthntieilyiainnular air

outlet 71 for guiding @ifflow.emited fromdhedmpelier housing, 6d.(Rrgigraly. the hase d2qfurther

comprises silencing, foam for reducing noise emissions from the base 12. In this example, the upper
base membetf 4D EPH P bisB 9P RBARriCUBE RS & SHABSH Tl FTetiEaser 9FocAbs d88iRArds the

base of the uppekthasemeNeshacand @ Sbstentiply ok heapyRamkendiblacaletwithin the
motor bucket. A fl xilgle sealing member, is mfunted on t&e [ geller honﬂgi 64. The fle ilble sealing
10 member iffHiBEStHE Pe?ﬁ?ﬂ'g? SRFENGNir IRRrRBRA0 Kol S patf &k dfig Bitiveen the
outer casing duanctthe itnpelledhbuskey Bhilnyrse)aiddinmshe prémaryecaiefiond drawotsr fSom the
external envi‘rNolﬁlrine[Hg {lrongrt]pe 6g;linrng‘:lrg()ﬂ/)\/m(;:-ﬁriitted from the air outlet 71 of the impeller 52 and diffuser 62.
The scaling member p era%fy comprises a lip seal 76. The sealing member is annular in shape and
surrounds the impeller 15 housing 64, extending outwardly from the impeller housing 64 towards the

outer caging 6. IndRe Hlurtaed aekadimaptie Qlﬁf&?t@a[n%fﬁﬂﬁi%?h%@g mapbeLigaGager than the

radial distance from the impeller housing 64 to the outer casing 16. Thus the outer portion 77 of the

scaling memBeYalhideen %&Fﬁﬁ’fh’é‘%@t’%ﬁ‘é%ﬁ?@r TRIgeY TARIBET 4 eRESHOuIsR Ty #IES ifinRer face of the

outer casing 44, {eNiRY adip: Jhadinsrabéfieh e 2ARrelsresiRrrBOTINE HlaRREs RRgtaarrows to a
tip 78 as it extends away from the impeller housing 4 and towardséhe oui]er casin%lla The lip scat 76
is preferably FOHSHGR R TSHE Ve dTHER,°28 4P 6 HRAEICHiTHSRZRE Bodifle BeRIoH S Gifiding a
power connegtion dafite; 2hte dhemaiet Sendlig guidepaaition:/ Atef theidtusikkied-enibadibent is
formed {5 theprevents the motor bucket becoming dislodged and falling towards the nozzle 14 if the

fan assembly 10 becomes inverted.

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
20  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

pass through the fin 62a.

25  The motor bucket is located within, and mounted on, an impeller housing 64. The
impeller housing 64 is, in turn, mounted on a plurality of angularly spaced supports 66,
in this example three supports, located within the upper base member 42 of the base 12.
A generally frusto-conical shroud 68 is located within the impeller housing 64. The
shroud 68 is shaped so that the outer edges of the impeller 52 are in close proximity to,
30 but do not contact, the inner surface of the shroud 68. A substantially annular inlet

member 70 is connected to the bottom of the impeller housing 64 for guiding the



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 inney30sasin@section 82. Each of these sections may be formedgeang szploraity:©f connected
parts, but in this embodiment each of the outer casing section 80 and the inner casing 14 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 peripherglsurface 84 which is shaped to define the Coanda
surface 28, diffuser surface 30, guide surface 32 and tapered surface 34. The outer casing section 80

and the inncl a0 SeRISN 5 SRCIARLARIS a0 ARALIaNINGOLPaRSAAR G odhoedle 14 Thus,

the interior passage 86 exten out the opening 24. The interior passage 86 is bounded by the

internal perigheaisssrfasegsfihe BumdpicasingtssclibigruingaifemsrpapHEa &iface 90 of
the inner cagipgAQ SRHAN, 8% TheQutgli¢aging,section BRAIRNABHSESA bAse 92 whish ferconnected

to, and over, the open upper end of the upper base member 42 of the base 12, for examéple by a

] P
snap-fit conriedifng TRSLHRISBONS AR GifREakng R ARG BEPSS TS HERET RS RRTRS Hirough which
the primary air flewaeaterssheintriotipassage Baafthenbazziel ddtomtheiuparsadiadhthe upper

base member 42 (ﬁf the baEe 1§£nd the %pentuwer enFI o% tﬁ}% 15mg)tlo E)lllgclg%é %tvat e § The mouth
26 of the no PP A |IBIEHIRH (ot ARTs e P A Y P R S BT Fhe motith 26 15 defined by
overlapping,rasttadingkqportions 94, 96 of the internal peripheral surface 88 of the outer casing section
80 and the external peripheral surface 84 of the 20 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 crésSesédionaling meadtoneteusisg anithe papslicg koasiratdal Ve bl aseahisgzle 14. In
this exapple, {he overiapRing POHIRNS?4i 98 ahthaintamahaaraherakisksiacs.88 oftheisgter casing

section 80 and the external peripheral surface 84 of the inner casing section 82 are ,
between the outer casing 16 and the impeller housing 64 by Separating the primary air

flow drawn in from the external environment from the air flow emitted from the air

" outlet 71 of the impeller 52 and diffuser 62. The scaling member preferably comprises

a lip seal 76. The sealing member is annular in shape and surrounds the impeller

15 housing 64, extending outwardly from the impeller housing 64 towards the outer casing
16. In the illustrated embodiment the diameter of the sealing member is greater than the

radial distance from the impeller housing 64 to the outer casing 16. Thus the outer
portion 77 of the sealing member is biased against the outer casing 16 and caused to
extend along the inner face of the outer casing 16, forming a lip. The lip seal 76 of the

20  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
25  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
30  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



25 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 wid{gdnghe i@rge from 0.5 to 5 mm. In this example the outlet 9§ pascawidik@faround 1.1
mm. Spacers may be spaced about the mouth 26 for urging apart the overlapping portions 94, 96 of

,fthe‘ internal peripheral 30surface 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 15
spacers may be integral with either the internal peripheral surface 88 of die outcr casing section 80 or

the external peripheyal.syrface 84 of the inner ing.secti u i (@), 5(b) and
5(c), the upp%rC B%%eé[?nlér% ngreagr%% rﬁg}\%{g&% reiag|3eﬁgﬂ&%£§€é{mrgg?§r®%g§t§}Ehgr%ggg?%o and the
lower base ni@ndb&nS8 tht thentselserteitetiveeh tifirsetalty tethpduition, astinakragaatierfigure 5(b),

and a second, figlly. tilted, pRRHOMAS4lYSiEaled iR TG G axifids Rieferanly doglined by an

angle of around 10 as the main body is moved from an unfitted position, as illustrated in Figure 5(a) to
one of the twidang dReabEBRIBHS dtiter surfaces of the upper 10 base member 42 and the
intermedjary base member 40 are shaped so that adjoining portions of these outer surfaces of the
upper base member 42 and the bas are substantially flush when the r base member 42 is in

12 u
the untilted p&?tﬁ)‘ﬁ%\?ﬁﬁ%f?rcéﬁgegﬁoaﬁfbm% ‘6‘,“%&%ﬁ’ﬂé%rﬁe&&%{}%é%%%%fnag@?%“c%% fiSes an
annular 15 lawerist fasadt0bwhitk sorxtwu hded Tiuthehlowerbasesagmbe 3B ndsselizstaitally

cylindrical side wall 102 and a curved u urface . The side wall 102 compHs !urality of
apertures 10%?%%[31254&1%%1%%?3%%?52%% Sagot}sﬂg%% %e% hhgrlmrég%? \%{13651 Ogﬁrl??e%g faocgsvgvigreas the
user-operablthbutitrsc2rar ecatice SHliadhougteting prhrnbarséruriesc] 916 of Heecunesdiidier surface

104 of the intermedigsy base MEmBAL40:i5,2&6WAPEI SBaRDANM;ENaY Bsreseiedas generally

saddle-shaped. An aperture 108 is formed in the upper surface 104 of the intermediary base member

40 for receivitFarihelepacamesisi P theswonsh tasEirgGrabsy Exedithriisfohd the MamRis8YReturning to
Figure 3 the glgptricalaablackl OTa20HRON sphle AttacbathtosRedH AP taingaeininldp e electrical

cable 110 extending from the motor 56 passes out of the Lower portion 60 of the mator bucket through
spiral fin 62atPFPReR RKGASRHR B RHEANCEHRSIES FfERsM8RA%iIRG BF PeRipelEPRousing 64
and the guideteastien Z2afthe ligyeebistaisshapedtrienssleithenelectidpah epble ddddbtpass through

flexible Isgalln o%?@&%t-lr_e g&gll&r' of the lip seal 76 enables the electrical cable to be clamped and

The mouth 26 of the nozzle 14 is located towards the rear of the fan assembly 10. The
mouth 26 is defined by overlapping, or facing, portions 94, 96 of the internal peripheral
surface 88 of the outer casing section 80 and the external peripheral surface 84 of the
20  inner casing section 82, respectively. In this example, the mouth 26 is substantially
annulér 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
25  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
30  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



30held within the upper base member 42. A cuff 114 accommodates the electrical cable 110 within the
lower portion of the upper base member 42. 16 The intermediary base member 40 further comprises

four support ReMREeIR R for supporting the upper base member 42 on the iptepngsliatypase

member 40. The support members 120 project upwardly from the upper surface 104 of the
intermediary 5 base member 40, and are arranged such that they are substantially equidistant from
each other, and substantially equidistant from the égntre of the upper surface 104. A first pair of the
support members 120 is located along the line B-B indicated in Figure 9(a), and a second pair of the

support members 120 i%gar llel with the. first pair. of Sluo%%;? terlg?rs%kr){ars %% \%itfgnrneeflgrence also to

Figures 9(b) %’r?ﬁ%s(crﬁl%acﬁnsﬁi%%loﬁﬁmghtgért ,zlﬁti‘ﬁl% Ises a cy Wdrical otter Waﬁai%, an open

upper end 124caind #0clogedivever erdr26al Thdaoe tet efalicifeot e seppon Rember 120 surrounds
a rolling clement 128 in the form of a ball bearing. The rolling element 128 preferably has a radius
which is slightly smaller than the radius of the cylindrical outer wall 122 so that the rolling element 128
is retained byl aindegaceatsid igitrin #e safpommEmbéiel 2meT Raso s s eférifemore@is urged away

from the yppgrguriagertOgaitbginiasmedianneage membasdo:- R rrsiisnt slesmant da30 located

between the closed lower end 126 of the support member 120 and the rolling clement 128 so that part
of the rolling EfePiBerZB bt et sdyrrteie BhER et Bniaws ditthedippsreReiber 120. In
this embodimeany thaitrsilientimerakar ih3Piisid she forniohricolad spragbRORat#ning 40 Figure 6,
the inteimediary bage member 40 also comprises a plurality of rails for retaining the upper base
member 42 oaﬁ%}'?eol?ﬁé?}ﬁlg]cggr%ﬁee &;Eé)éﬂﬁfnﬂgéérzri?g\a?gougtéw Bl ?ﬁeﬁ S(;%\}%é%ient of the
upper base neifhere4R dptatore tof the interfnidyliaiy basstmemibee 40tsosindddireo ibesufystantially no
twisting,q@r rotation of the base me 42 relative tqg the | diary. ba, ber 40 as it
is move1 frorEr)la(S)? oAl t{):ﬁreﬁép%{gﬁ%ﬁﬁe E%%c %c}-{')fﬁg Pgl es g%(%ﬁ%s%g g%(ej?rstggﬁ%ﬁn és%%%%aﬁ%?al yqp rallel to the
axis X. For exartipts, ohthesktivuteaik ksl edghinereD hasticarsabier Figured1 hapase this #@mbodiment,

the plurality %@%ﬁ%@iﬁﬁ%&?@ﬁ@ﬁﬁ@%@%&@ﬂ%ﬂﬁ@ iRl ARiIRcAtRdifigiveen a pair of
relatively short, outer rails 142. With reference also to 30Figures 9(b) and 10(b), each of the inner rails
140 has a cross-section in the form of an

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

25  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

30 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.



inverted L-shape, and comprises a wall 144 which extends between a respective pair of 17 the
support members 120, and which is connected to, and upstanding from, the upper surface 104 of the
intermediarypasgesuaer 40. Each of the inner rails 140 further compriseg-@cubuesioange 146 which
extends along the length of the wall 144, and 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 inverted L-shape, and comprises a wall;}48 which is connected to, and upstanding from,
the upper surface 52 of the intermediary base member 40 and a curved flange 150 which extends
along the length of the wall 148, and which protrudes orthogonally from the top of the wall 148 away
from the adjacent inner guide rail 140. 10 With reference now to Figures 7 and 8, the upper base
member 42 ddwirisancdistbSrsatimmnbyTitdiSalss cORIrEeD fav R0 BHEPEhd 262%nd a curved

base 164 whighiis-sRaced fror: lewer slRehd82.0f the upPRibaseimeaher Addpdeline arfrcess. The
grille 50 is preferably integral with the side wall 160. The side wall 160 of the 15 upper hase member

42 has subsfRRRATHRE REA LA REHSST BRSAIH, ERHASHRSh AR dPtHe e HEisi A base member
40. The pased@4rensanve indhapeaapednash bieteseribedupenatallly aglidiving oinvested
saddle-shape, An aperture 166 is formed in the base 164 far.allowing the ¢ 11Q.to.extend from
base 164 of ﬂ%eﬁp?ﬁpéfrs}ﬁ%%%nﬁ? lﬁﬁﬁ%‘%ﬂ?%n o ?%%%ﬁp Ti%f V\t/%epué]npg% S %Cﬁarﬁ;egmé&ésiggnéxtend
upwardly (asoZhilsistipmie thinbigs ie 8 )sftorattidelvep the inoBoBsediée Eadfipair Yk stepdmembers 168

' located alog /g, eXeIRIng I8 LiEestien-suBsqutialbineraligl tadns:axin- Siowgiample. one of

the pairs of sstop mehbers . cat ong line D-D illustrated in Figure 10(a). 25A convex tilt
plate 170 is cosmbated2 tREthastmrsacof thdupisardsaddmaibier.42c peptifrpraga 0 idlocated

within thg recess,Atibg egﬂﬁdr%aaﬁsa@@mmnéz, apggaﬁ%gﬁgmwmmpb Iostbsiantialy the same
as that of the base 164 of the u%r base member 42. Each of the stop members 168 protrudes

c
through a respéetivednicoPalblaany the apetasTPsr bL BErantt 1Hel s b bt aietilt plate 170.
The tilt plate 3R1Bescshapad teadafineTapailipfcopuexnt agssptotdrivhengagingilbewblihgselements

128 o the I oY R e e Sadis SR 2SRt RSP e S haP R RRYY 18

element 128 is retained by and moveable within the support member 120. The rolling

15  element 128 is urged away from the upper surface 104 of the intermediary base member
40 by a resilient element 130 located between the closed lower end 126 of the support
member 120 and the rolling element 128 so that part of the rolling element 128
protrudes beyond the open upper end 124 of the supi;ort member 120. In this
embodiment, the resilient member 130 is in the form of a coiled spring.

20
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

25  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

30  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



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). The tilt plate 170 also comprises a plurality -of

runners, eackx,gfzmi,qghjgiarranged to be 5 located at least partially beneatp@rreaRaeksg2mil of the
intermediary base member 40 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. Thus, £ach of the runners extends in a direction
substantially parallel to the axis X. For example, one of the runners lies along 10 line D-D indicated in

Figure 10(a),o this phodiment e plualiy of Lunets samaises A" FAtYEbLIgAg, inner
r . Wi ais

he s 1 aﬁ
runners 1801ioca¥88 etween a pair of relatively short, outer funne referen oto

Figures 9(b) amtct0{0Y, ebtts oftdrenpdivey reasaersmBer s Eerbseldbetioneinretie fodnfetha inverted
E-shape, and gomprisesa-subsianfiaiysiicd wal-ke4.nd acuspdanar 18awhich,pgotrudes 15

orthogonally and inwardly from part of the top of the wall 184. The curvature of the curved flange 186

of each innerfiAh&rapeiss erfbesanatnyfp@ saniameltie ctitllaldfeor e dhprlsHgR™H6 of each

inner raik 140, Eachof e auier Brnerslé2alsa fasiochass:sestiondidhadan® Rhaninyerted
L-shapc, and compriseg@a substantialrg/ | 188 and a curved flange 190 which extends along

ly vertical wal ‘
the longth of IHETAAIL THEPS WIS PNt LA OIS SR SFIE AR RRETRCEHE HSEb the wal
188. Again, the appeature.ef she Cthiyeddiaedia 90 ef eachoule aidnnerddXismgudsSantially the same

as the curvature of the curved fl 500 h outer, rail 142. The tilt plate. 170 further comprises an
aperture 1926%Fr}(efsc}é£}3? ﬁ% ge 3%%%?0%]60% {I‘eq % ’0%@5%1%6 rr(lje%’c Iﬁ%eoﬁtllﬁ(gor agl egr%nelrttn get?p42 to the
intermediary dftbe widhih8away thentilthp ladeceFOngdngeidedafiloltlthe orientation illustrated in Figures 7
and 8, ggd 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 Wfttheaipseehase nierisers2 madbe thie gt Hit g MR Ep AuTeSNOES 192 in the

30tilt plate 17Qapg thayrigasdiaydassimenkar.AQuiasrastivaly fiansuisedurirticasnestion to the
controller 44, as illustrated in Figure 3. The tilt plate 170 is then slid 19 over the_intermediary base

member 40 sBHA PRGNS d @ngh i s RS P mbETitrstPatsd™ RilFFSE 9(b) and
9(c), the curveskfiange sOQ of aehipuiasgrineitil 82 isilecatat lreneath tiecunreddianfend 50 of a

eohece el R SR R S 00 e et e e creech
in Figures  of the intermediary base member 40. The base 164 is convex in shape, and may be
described generally as having an inverted saddle-shape. An aperture 166 is formed in
the base 164 for allowing the cable 110 to extend from base 164 of the upper base
member 42 ito the cuff 114. Two pairs of stop members 168 extend upwardly (as
20 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).

25 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

30 170 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



9(b), 10(b) and 10(c). With the tilt plate 170 positioned centrally on the intermediary base member 40,
the upper base member 42 is lowered on to the tilt plate 170 so that the stop members 168 10 are
located withig, Hha apgguwres 172 of the tilt plate 170, and the tilt plate 170 igdiggsesi sgtbincthe recess
of the upper base member 42. The intermediary base member 40 and the upper base member 42 are
then inverted, and the base member 40 displaced along the direction of the axis X to reveal a first
plurality of apertures 194a located on the tilt plate,ilgo. Each of these apertures 194a is aligned with a
tubular protrusion 196a on the 15 base 164 of the upper base member 42. A self-tapping screw is

screwed intg gagh of e ResIEs RAR 0 NerING e RGRIRISIONASHE, asely partiall

connecting the tilt plate 170 to the upper base member 42. The intermediary base member 40 is then
displaced in this pétka sendiréctionteryé voat aibesaredoFagwo? Gpertures 1946 located on the tilt plate
170. Each of these apertures 194b is also aligned with a tubular 20 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 underlyingpidtri&isr 108l5asTBRpRsE M EN IR Rl hIe] 7o ABaHE LihBF base

member42. When thaddppair-hase teember Aljscdiiachdtatthentatarapaiabyseaaenbenider 40 and 25

the bottom surface 43 of the Iower.l%ase member 38 posijtioned on a support.surface, the upper base
member 42 i%“ﬁﬂ%ﬁrtg?fwlfﬁtg rBif gﬂé%rﬁ%qfnttsolﬁeé%? tﬁ%esu ort Them %rr%bi]?(?ir ke r%ls?ilient
elements 13thoithelianppart manikert) 120 urgeithalrolingetentaritt:d 28ranbasérornthe dlbsed lower

ends 126 of g SPROIMRIINGIS A0 liancr WD sulicient (RIS RiARING of the upper
surfaces of the Interme |ary%ase 530 member 40 when the upper base member 42 is tilted. For
example, as diustiaterihterdeilpbRiginikte dib pxicy; by ampEoErpethovermsrylrs 2lenghe upper

base mgbeg, 24,48 isHraschauay; fiom 10:yPPer sisassd@mehiheiniarmedant basgemember 40 to

prevent contact therebetween when the upper base member 42 is tilted. Furthermore, the action of the

resilient elentORIETIFSY Argas e KHIEER IiSer BNFaseeIHE R URMEADRINETSE, 88D 8F the runners

against the comyexlpwaswiaceamkibe gurvediarers kibsd ROrabike KHis aho 1 hestgper base
member 42 relative to the intermed;?éyé base member 40 th% user flide.s theeLépB_eBbase naember 42 in

a direction p&faiitsl 1P ERIsT& Mg R tinisaron m the form of an inverted L-shape, an

comprises a substantially vertical wall 184 and a curved flange 186 which protrudes
15  orthogonally and inwardly from part of the top of the wall 184. The curvature of the
curved flange 186 of each inner runner 180 is substantially the same as the curvature of
the curved flange 146 of each inner rail 140. Each of the outer runners 182 also has a
cross-section in the form of an inverted L-shape, and comprises a substantially vertical
wall 188 and a curved flange 190 which extends along the length of the wall 188, and
20  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.

25 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

30  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



base member 42 towards one of the fully tilted positions illustrated in Figures 5(b) and 10 5(c), causing
the rolling elements 128 move along the races 174. Once the upper base member 42 is in the desired

position, the wgesRlesses the upper base member 42, which is retained ipdhaa0sim@skdosition by
frictional forces generated through the contact between the concave upper surfaces of the curved

flanges 186, 190 of the runners and the convex lower surfaces of the curved flanges 146, 150 of the
rails acting to resist the 15 movement under gravitygof the upper base member 42 towards the untilted
position illustrated in Figure 5(a). The fully titled positions of the upper base member 42 arc defined by

the abument ol one . eAEA RS AL SRR METPEISAOf IR CaBREINe et Al id0, 20T operate

the fan assembh ) the user depresses an appropriate one o uttons 20 on the base 12, in
response to WHickstHbigiorieeoife Fyagethibleadhd ehohsr 6vist rieass tHY i sanbrosgerThangstation of the

impeller 52 Causes & ALMAR AN I&%&g@@ﬂ%&%@t@m@e@ﬁ&%w&a@m fhe al inlgte,L8. Depending

on the speed of the motor 56, the rimar%/ air flow may be between 20 and 30 iitres per second. The

primary air flBwW 58 S8R58d JOsphian tRssugrethiamapdiferad sashig s rines g §ereigadtdne upper

base membejc4.anthoRen P paneNd4ef sie neieehuckaldetaines@dalantentaeintesiaepassage 86
of the nozzleﬁ%ﬁ, Th prima%§ir flow emitted from the air outlet 71 is in a forward and upward
direction. Wi tI’w% oaiffe1 ,'the primary air flow is divided into two air streams which pass in
opposite directions around the central opening 24 of 30the nozzle 14. Part of the primary airflow

entering the zle 14.j ideyvays direction passes into the interior passage. 86 in a sideways
direction With%ﬁ\s%%ﬁll?apr?%%u?ggr%oes,gl%egn(gfﬁg? art o%‘t g%ﬁ?n%#?fi?ﬁé%v eﬁrt%%r‘lerﬁg??ﬁel%r%ozzle 14 in
a direction paraite/testheckixidisiglidetbpiHe tharvdupleind Bbs 66 b tiepmetobbicket retainer 63

to enablg the,ain flow JaRass e JBRINIETIPr PRFRAGR SGM AoSIdRAY sifliFeaHiaRo TRBNRRE 652, 65b

enables air flow to be directed away from a direction parallel to the X axis. As the air 5 streams pass

through the iMtéhiBripasasseEshavmstdis e BB 26 Braresipedey Lashegntsdsithe mouth
26 is preferaly sppstantialbeaven abert the opeRiBg 24dohtB.p0zwe 84 Withip eaeh.sagtion of the

mouth 26, the flow direction of the portion of the air stream is substantiﬁzliy reversed. The portion of the
I

air stream is BErUtREHRH By e iibering Sslian bY MUTRIOUAT SRCHHEF Sttt sAtigh fifeiutiet 98. 10
The primary gis@o entitkecof eresthe eratih 128 43sditgeiathvatie s theuto prstausiofdos28nahthe nozzle

enronent Pabe LTI oSk Re o Ao e Y5 SR et Je Aok Wound the
rear of the nogeiuies THis veuvemikho/ uaidthunpassassion 196a, thereby partially connecting the
tilt plate 170 to the upper base member 42. The intermediary base member 40 is then
displaced in the reverse direction to reveal a second plurality of apertures 194b located
on the tilt plate 170. Each of these apertures 194b is also aligned with a tubular
20  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.

When the upper base member 42 is attached to the intermediary base member 40 and
25 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 inembers 120 urge the rolling elements
128 away from the closed lower ends 126 of the support members 120 by a distance
which is sufficient to inhibit scraping of the upper surfaces of the intermediary base
30  member 40 when the ﬁpper 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



15 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 {4, themaes flow rate of the air current projected forward fromctivefamassembly 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 20from 2.5 to 4 it/s. The even distribution of the primary air flow along
the mouth 26 of the nozzle 14 ensures that the airflpw 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 25 region gheonrolied GXPARSIAN gglemya%ky helipwnangle.atihe,diffusensuracsnsg to the

central axis X of the"openirig 24 allows the eﬁansion of the air flow to occur gradually. A harsh or

rapid diverganeecwoimielastnbairse vemnse e Hip NORCtPBECBIFBLS MptetligdndraithgVeTtices in the

expansion region.SHCT MRCESARRIERA 10 1@ Nckaase Riibylanee anthasseriatechn@ige in the air
flow which can be undesirable, 30particularly in a domestic prodt;% such a& a fan. ;He air flow

projected forfaners BEGORY elRfFHRRTS FH4BSt 88 CONYEh RS ESHHATS B8 toSHGEcrHaSf&sence of the
27 guidessurfage 32 exteadifg substantially parallel to the central axis X of the opening 30 further
converges the air flow. As a result, the air flow can travel efficiently out from the nozzle 14, enabling
the air flow can be experienced rapidly at a distance of several metres from the fan assembly 10. S
The inventiof éstifothkmitpet tathenchetaitet? delstiptiothgivsermbdiney Yaniatiombaviloehapperrent to the

person skilledfn. the art, For example. e MatkRusketicialies andihe 2egling mamprdnay have a

different
base member 42 towards one of the fully tilted positions illustrated in Figures 5(b) and

10 5(c), causing the rolling elements 128 move along the races 174. Once the upper base
member 42 is in the desired position, the user releases the upper base member 42, which
is retained in the desired position by frictional forces generated through the contact
between the concave upper surfaces of the curved flanges 186, 190 of the runners and
the convex lower surfaces of the curved flanges 146, 150 of ‘t‘he rails acting to resist the

15 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
rail 140.

20  To operate the fan assembly 10 the user deprésses an appropriate one of the buttons 20
on the base 12, in response to which the controller 44 activates the motor 56 to rotate
the impeller 52. The rotation of the impeller 52 causes a primary air flow to be drawn
into the base 12 through the air inlets 18. Depending on the speed of the motor 56, the
primary air flow may be between 20 and 30 litres per second. The primary air flow

25  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
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

30  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,



10 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 W%Qmé{ﬁ%ments such as glue or fixings. The sealing membgex,. the, guide pgrtion, the
rbuc

vanes and the moto et retainer may be formed from any material with suitable strength and
flexibility or rigidity, for example 15 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. MCSUP 23 CLAIMS |.A fan asser% ly for creating an air current, the fan assembly

comprising a nozzle moupted on a base comprising an outer casing,. an impeller Sj cated
within the 5 %{Eﬂéﬂmcg%ﬁﬁﬁ&&?%p%aéﬁe lﬁ\éﬁ]éeﬁlgggﬁge AR%ir i%?el ﬁ]@gﬁhgﬁ %ﬁﬁgp?g%lgr%pégller located
within the impeles boidsingy ehenatertovalkivitg 6 iofpadlentordrecitet actaircflOW tihroalk the impeller

housing, a diffuser Igcated withjn the | ller.housin f ' ,
cable conne&ed 10t Oepr%sét%#%rjﬁggﬁé%éﬁpﬁ%%ﬁgd SRt QQ&%\%@&HQ&%& ﬁ% Mgg%’ s afpower ‘

. ' : Usér, the nozzle tomprising an interior passage for
receiving thecaibfloveirdlontiie birdGcdtrraf thanimpelkstitonsiabeh il thooatisthASLE Which the air

flow is enitted from Hzgsfaﬂoazﬁeaﬁéolxmwbﬁ{a%@aagél%ibiﬁ seRlDLRIRETS incatesbbatveen the outer

casing and the impeller housing. 2. A fan assembly as claimed in claim 1, wherein the flexible sealing

member is 15¢srede tarbeimpaticrhisudirigrarly sariaataln ey habadirie PR EREM 1%r claim 2,
wherein the flgxihle.sealingymembadisRiascerapainstitheuieriasitigection of the portion of

the air stream is substantially reversed. The portion of the air stream is constricted by
the tapering section of the mouth 26 and emitted through the outlet 98.
10
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
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
15 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
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
20  from 2.5 to 4 m/s.

The even distribution of the primary air flow along the mouth 26 of the nozzle 14
ensures that the air flow passes evenly over the diffuser surface 30. The diffuser surface
30 causes the mean speed of the air flow to be reduced by moving the air flow through a
25  region of controlled expansion. The relatively shallow angle of the diffuser surface 30
to the central axis X of the opening 24 allows the expansion of the air flow to occur
gradually. A harsh or rapid divergence would otherwise cause the air flow to become
disrupted, generating vortices in the expansion region. Such vortices can lead to an
increase in turbulence and associated noise in the air flow which can be undesirable,
30 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



20 4.A fan assembly as claimed in any one of claims 1, 2 or 3, wherein the base is substantially
cylindrical. 5.A fan assembly as claimed in any preceding claim, wherein the flexible sealing member

comprises amliljﬁlr sggling member surrounding the impeller housing. Za-fB.fap@assambly as
claimed in any preceding claim, wherein the flexible scaling member comprises a guide portion for

guiding a cable to the motor. 7. A fan assembly as claimed in claim 6, wherein the guide portion
comprises a 30flexible collar. MCSLIP 24 8.A fan gssembly as claimed in any preceding claim,
wherein the diffuser comprises a plurality of fins, arid wherein the power cable passes through one of

said plurality of fins. 5 9. j i ' i '
plurality of NS A A/a0 ASe MOV &5 SIS NATY Riecednd, claip, phergin ihg pgwer cable
further converges the air flow. As a result, the air flow can travel efficiently out from
the nozzle 14, enabling the air flow can be experienced rapidly at a distance of several

metres from the fan assembly 10.

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

apparent to the person skilled in the art.

For example, the motor bucket retainer and the sealing member may have a different

10 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 flexibility or rigidity, for example

15 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.



comprises a ribbon cable. 10. A fan assembly as claimed in any preceding claim, wherein the base
of the fan assembly comprises means for directing a portion of the air flow from the air outlgf, @gﬂgpthe
impeller housing towards the interior passage of the nozzle. 11. A fan assembly as claimed in claim
10, wherein said means comprises at least one curved vane. 1512.A fan assembly as claimed in claim
10 or claim 11, wherein the or each vane portion is s%ped to change the direction of the air fI_ow by
around 90. 13. A fan assembly as claimed in any preceding claim, wherein the fan assembly is

bladeless. 20 &Aﬁg assembly as claimed in any preceding claim, wherein the nozzle extends _
about an axis an opening through which air from outside the fan assembly is drawn by the air
flow emitted from the mouth. 2515.A fan assembly as claimed in claim 14, wherein the nozzle extends

about the opening byaggis %%15,%% nge from 50 to ZE%Otﬁm 16.A fa?) assembly. as claimed in any
' le

preceding claim, wherein the noz Compriaea LR S S PR (RERERS A% e and

the mouth, anB Vs iA30Sals aploassingeawaliicomsiine sioppysitie Surdsinesl defisingithenrdauth.
MCSLLPs5  oyter casing, the impeller housing having an air inlet and an air outlet, an impeller

located within the impeller housing, a motor for driving the impeller to create an air
flow through the impeller housing, a diffuser located within the impeller housing and
downstream of the impeller, and a power cable connected to the motor through the
diffuser, the nozzle comprising an interior passage for receiving the air flow from the air
10 outlet of the impeller housing and a mouth through which the air flow is emitted from
the fan assembly, wherein a flexible sealing member is located between the outer casing

and the impeller housing.

2. A fan assembly as claimed in claim 1, wherein the flexible sealing member is

15 connected to the impeller housing,

3. A fan assembly as claimed in claim 1 or claim 2, wherein the flexible sealing

member is biased against the outer casing,.

20 4. A fan assembly as claimed in any one of claims 1, 2 or 3, wherein the base is

substantially cylindrical.

5. A fan assembly as claimed in any preceding claim, wherein the flexible sealing
member comprises an annular sealing member surrounding the impeller housing.

25
6. A fan assembly as claimed in any preceding claim, wherein the flexible sealing

member comprises a guide portion for guiding a cable to the motor.

7. A fan assembly as claimed in claim 6, wherein the guide portion comprises a

30  flexible collar.



25 17. A fan assembly as claimed in claim 16, wherein 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 SJW%'L P18'
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. 1019.A fan
assembly as claimed in claim 18, wherein the nozzleﬂ)mprises a diffuser located downstream of the

Coanda surface.
8. A fan assembly as claimed in any preceding claim, wherein the diffuser

comprises a plurality of fins, and wherein the power cable passes through one of said

plurality of fins.

5 9 A fan assembly as claimed in any preceding claim, wherein the power cable

comprises a ribbon cable.

10. A fan assembly as claimed in any preceding claim, wherein the base of the fan
assembly comprises means for directing a portion of the air flow from the air outlet of

10 the impeller housing towards the interior passage of the nozzle.

1. A fan assembly as claimed in claim 10, wherein said means comprises at least

one curved vane,

15 12, A fan assembly as claimed in claim 10 or claim 11, wherein the or each vane

portion is shaped to change the direction of the air flow by around 90°.

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

20
1.4. A fan assembly as claimed in any preceding claim, wherein the nozzle extends
about an axis to define an opening through which air from outside the fan assembly is

drawn by the air flow emitted from the mouth.

25 15, A fan assembly as claimed in claim 14, wherein the nozzle extends about the

opening by a distance in the range from 50 to 250 cm.

16. A fan assembly as claimed in any preceding claim, wherein the nozzle
comprises at least one wall defining the interior passage and the mouth, and wherein

30  said at least one wall comprises opposing surfaces defining the mouth.
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25

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

18. 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.

19. A fan assembly as claimed in claim 18, wherein the nozzle comprises a diffuser

located downstream of the Coanda surface.



