| Fan Nozzle with Spacers The present invention relates to a fan appliance. Particularly, but not
exclusively, the present invention relates to a domestic fan, such as a desk fan, for creating air
Scirculation and air current in a room, in an office or other domestic environment. A number of types of
domestic fan are known. It is common for a conventional fan to include a single set of blades or vanes
mounted for rotation about an axis, and driving apparatus mounted about the axis for rotating the set
of blades. Domestic fans are 10 available in a varietylof sizes and diameters, for example, a ceiling
fan can be at least 1 m in diameter and is usually mounted in a suspended manner from the ceiling
and positioned to provide a downward flod 8t RLAE¥EAABAE Ighout a room. Desk fans, on the
other hand, are often around 30 cm in diameter and are usually free 15 standing and portable. In
standard desk fan arrangements the single set of blades is positioned close to the user and the
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m ih diameter and 1s usually mounted in a suspended manner from the ceiling and

positioned to provide a downward flow of air and cooling throughout a room.

Desk fans, on the other hand, are often around 30 cm in diameter and are usually free
15 standing and portable. In standard desk fan arrangements the single set of blades is
positioned close to the user and the rotation of the fan blades provides a forward flow of
air current in a room or into a part of a room, and towards the user. Other types of fan
can be attached to the floor or mounted on a wall. The movement and circulation of the
air creates a so called 'wind chill' or breeze and, as a result, the user experiences a
20  cooling effect as heat is dissipated through convection and evaporation. Fans such as
that disclosed in USD 103,476 and US 1,767,060 are suitable for standing on a desk or a
table. US 1,767,060 describes a desk fan with an oscillating function that aims to

provide an air circulation equivalent to two or more prior art fans.

25 A disadvantage of this type of arrangement is that the forward flow of air current
produced by the rotating blades of the fan is not felt uniformly by the user. This is due
to variations across the blade surface or across the outward facing surface of the fan.
Uneven or 'choppy' air flow can be felt as a series of pulses or blasts of air and can be
noisy. Variations across the blade surface, or across other fan surfaces, can vary from

30 product to product and may even vary from one individual fan machine to another.



2 In a domestic environment it is desirable for appliances to be as small and compact as possible due
to space restrictions. It is undesirable for parts to project from the appliance, or for the user to be able

to touch anng\ﬂﬂ R3s of the fan, such as the 5 blades. Some arrangepepishgysosafsty features
such as a cage or shroud around the blades to protect a user from injuring himself on the moving parts

of the fan. USD 103,476 shows a type of cage around the blades however, caged blade parts can be
difficult to clean. 100ther types of fan or circulator are described in US 2,488,467, US 2,433,795 and
JP 56-167897. The fan of US 2,433,795 has spiral slots in a rotating shroud instead of fan blades. The
circulator fan disclosed in US 2,488,467 emits air flow from a series of nozzles and has a large base
including a motor and a blower or fan for creating the air flow. 15 Locating fans such as those
described adavediosstio avisemsmoi alwirysabis Siblepak e btdky shapesbndstruciue asean that the
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reduce the operating costs. The shape and structure of a fan at a desk not only reduces the working
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desk area. Ayl iy lesk awasis GesinablefarslagenyorkRpddakveadingd pladdfion cavll lit area
can reduce eye strain and the related health problems that may result from prolonged periods working
in reduced Iié}};ﬁﬁl Lig clean.

10 Other types of fan or circulator are described in US 2,488,467, US 2,433,795 and
JP 56-167897. The fan of US 2,433,795 has spiral slots in a rotating shroud instead of
fan blades. The circulator fan disclosed in US 2,488,467 emits air flow from a series of
nozzles and has a large base including a motor and a blower or fan for creating the air
flow.

15
Locating fans such as those described above close to a user is not always possible as the
bulky shape and structure mean that the fan occupies a significant amount of the user's
work space area. In the particular case of a fan placed on, or close to, a desk the fan
body or base reduces the areca available for paperwork, a computer or other office

20 equipment. Often multiple appliances must be located in the same area, close to a
power supply point, and in close proximity to other appliances for ease of connection

and in order to reduce the operating costs.

The shape and structure of a fan at a desk not only reduces the working area available to
25  a user but can block natural light (or light from artificial sources) from reaching the
desk area. A well lit desk area is desirable for close work and for reading. In addition,
a well lit area can reduce eye strain and the related health problems that may result from

prolonged periods working in reduced light levels.

30  The present invention seeks to provide an improved fan assembly which obviates

disadvantages of the prior art.



3 According to the invention, there is provided a bladeless fan assembly for creating an air current, the
fan assembly comprising a nozzle mounted on a base housing means for creating an air flow through
the nozzle, the nozzle comprising an interior passage for receiving the air flow from the base, a mouth
through which the air flow is emitted, the 5 mouth being defined by first and second facing surfaces of
the nozzle, and spacer means for spacing apart the facing surfaces of the nozzle, the nozzle defining
an opening through which air from outside the fan asdembly is drawn by the air flow emitted from the
mouth, wherein the spacer means is integral with the first facing surface, and one of the facing
surfaces of tHCPRIZHNE 6 Hiaderciivardaeisd ofeyddieradiies s irrap e ablyniar tHEX4ct #dmeans

contacts the sgeand fRCInG IHARBIIO ePAGesARak Higdaciguatidacsss Advantagapualyatly this
arrangement an air current hsg‘gye erated %nd a c?olin effeﬁt is created withqut re%uiring a t?bjaded fan.
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Advantageously, by this arrangement an air current is generated and a cooling effect is
created without requiring a bladed fan. The air current created by the fan assembly has the
benefit of being an air flow with low turbulence and with a more linear air flow profile than
15  that provided by other prior art devices. This can improve the comfort of a user receiving

the air flow.

Advantageously, the use of spacer means spacing apart the facing surfaces of the nozzle
enables a smooth, even output of air flow to be delivered to a user's location without the
20  user feeling a 'choppy' flow. The spacer means of the fan assembly provide for reliable,
reproducible manufacture of the nozzle of the fan assembly. This means that a user should
not experience a variation in the intensity of the air flow over time due to product aging or a
variation from one fan assembly to another fan assembly due to variations in manufacture.
The invention provides a fan assembly delivering a suitable cooling effect that is directed

25  and focussed as compared to the air flow produced by prior art fans.

In the following description of fans and, in particular a fan of the preferred embodiment, the
term 'bladeless' is used to describe apparatus in which air flow is emitted or projected
forwards from the fan assembly without the use of blades. By this definition a bladeless fan
30  assembly can be considered to have an output area or emission zone absent blades or vanes
from which the air flow is released or emitted in a direction appropriate for the user. A

bladeless fan assembly may be supplied with a primary



term 'bladeless is used to describe apparatus in which air flow is emitted or projected forwards from
the fan assembly without the use of blades. By this definition a bladeless fan 30 assembly can be

considered QYR AL AWYEPUL area or emission zone absent blades or vanqscflrmé}fy,}g}&amx? air flow is

released or emitted in a direction appropriate for the user. A bladeless fan assembly may be supplied
with a primary 4 source of air from a variety of sources or generating means such as pumps,
generators, motors or other fluid transfer devices, which include rotating devices such as a motor rotor
and a bladed impeller for generating air flow. The supply of air generated by the motor causes a flow
of air to pass from t ropm space or e vironment outside the fan 5ashsemblg?itjhrou$h the interior
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passage to the hozzle"and theén'dut
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motors thal ae eg e BiaLeaERNIAN AR IUNGHing e ol ssoandary fan upglops can include
lighting, 10adjustment and oscillation o tﬁe an. In a preferre emB% liment, the nozz & extends about
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nozzle extends substantially cylindrically about the axis. This creates a region for guiding and directing
the airflow output from all around the opening defined by the nozzle of the fan assembly. In addition

the cylindricaliafrangrrentpieates anrassesnhbith.n02zleithaliapraass tidy.aad yifgem. An
description of the power source and components such as motors that are required for
secondary fan functions. Examples of secondary fan functions can include lighting,

10 adjustment and oscillation of the fan.

In a preferred embodiment, the nozzle extends about an axis to define the opening, and
the spacer means comprise a plurality of spacers angularly spaced about said axis,
preferably equally angularly spaced about the axis.
15
In a preferred embodiment the nozzie extends substantially cylindrically about the axis.
This creates a region for guiding and directing the airflow output from all around the
opening defined by the nozzle of the fan assembly. In addition the cylindrical
arrangement creates an assembly with a nozzle that appears tidy and uniform. An
20 uncluttered design is desirable and appeals to a user or customer. The preferred features
and dimensions of the fan assembly result in a compact arrangement while generating a

suitable amount of air flow from the fan assembly for cooling a user.

Preferably the nozzle extends by a distance of at least 5 cm in the direction of the axis.
25  Preferably the nozzle extends about the axis by a distance in the range from 30 cm to
180 cm. This provides options for emission of air over a range of different output areas
and opening sizes, such as may be suitable for cooling the upper body and face of a user

when working at a desk, for example.

30 The nozzle preferably comprises an inner casing section and an outer casing section

which define the interior passage, the mouth and the opening. Each casing section may



20 uncluttered design is desirable and appeals to a user or customer. The preferred features and
dimensions of the fan assembly result in a compact arrangement while generating a suitable amount
of air flow from the fan assembly for cooling a user. Preferably the nozzle extends by a distance of at
least 5 cm in the direction of the axis. 25 Preferably the nozzle extends about the axis by a distance in
the range from 30 cm to 180 cm. This provides options for emission of air over a range of different
output areas and opening sizes, such as may be suitable for cooling the upper body and face of a user
when working at a desk, for example. 5 comprise a plurality of components, but in the preferred
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embodiment tg@@tmqgq*@pﬁ@agm%qgjé/\gm@ﬂrggﬁggn%ghe facing 5 surfaces of the nozzle.
Advantageously, the integral arrangement of the spacer means with this surface can reduce the

number of individual parts manufactured, thereby simplifying the process of part manufacture and part
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15 nozzle to maintain the set distance therebetween. This can ensure that the spacer means engages
the second of8bRkRBRIG Rt dealRn Atseddi enShfesneaeiacaasiiedspasAdbesneshane

facing surfacgsdsnactiegahd heispasefagrgans can be located and orientated in any suitable position
that enafyjes the facing surfaces of the nozzle to be spaced apart as desired, without requiring further

support or po }goninﬁ members to Sf%tf 20 the desired spacing of the facing surfaces. Preferably the
spacer means 2o BATeDEABRUIAY (5T Y3 Brangadidh M irdic a6l iaRed basBaerHEOREHISg. With
this arrangemanfaeacih Ore: oidhe ¢l aralitydefispacerseaprapgage the seerndanecds the fasing
surfaces suc th%tmg)%oint of g%ﬁft is provided between each, s%acer and the second one of the
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15 nozzle to maintain the set distance therebetween. This can ensure that the spacer means
engages the second one of the facing surfaces and thus can ensure that the desired
spacing between the facing surfaces is achieved. The spacer means can be located and
orientated in any suitable position that enables the facing surfaces of the nozzle to be
spaced apart as desired, without requiring further support or positioning members to set

20  the desired spacing of the facing surfaces. Preferably the spacer means comprises a
plurality of spacers, which are preferably spaced about the opening. With this
arrangement each one of the plurality of spacers can engage the second one of the
facing surfaces such that a point of contact is provided between each spacer and the
second one of the facing surfaces. The preferred number of spacers is in the range from

25  5to 50.

In the fan assembly of the present invention as previously described, the nozzle may
comprise a Coanda surface located adjacent the mouth and over which the mouth is
arranged to direct the air flow. A Coanda surface is a known type of surface over which
30  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



comprise a Coanda surface located adjacent the mouth and over which the mouth is arranged to direct
the air flow. A Coanda surface is a known type of surface over which 30 fluid flow exiting an output

orifice close tg g siifasg exhibits the Coanda effect. The fluid tends to flwgﬁzmg/ﬂr@ce closely,
almost 'clinging to' or 'hugging’ the surface. The Coanda effect is already a proven, well documented

method of entrainment 6 whereby a primary air flow is directed over the Coanda surface. A
description of the features of a Coanda surface, and the effect of fluid flow over a Coanda surface, can
be found in articles such as Reba, Scientific American, Volume 214, June 1963 pages 84 to 92.
Through use of a Coanda surface, air from outside the fan assembly is drawn 5througgr\}t£e opening by
the air flow d‘l%%lf%dy SRR CHE AGY slﬂégrgéjcﬁnotﬁeér E?%%@ r3en§ ‘éﬁ\‘ﬁ%&?mé?iéveéﬁlgﬂ% {d%reated
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Coanda surface. The primary air flow entrains the air surréun Ing 0zzle, which acts
as an air amphfiel s sighplpbeth aHeopritaany itcflow Ardntivesisly e deairtscthblyserdha entrained

air will be refeiragainessana searndams dluflon.J he.seeandany, aiifiw is drawn from the room

space, region or external environment surrounding the mouth of the nozzle and, by displacement, from
other 15 regions around the fan assembly. The primary air flow directed over the Coanda surface

combine(;ll with tfnd@ @e@@nearyrﬁyo%ﬁmﬁ@twr%ﬂ fwggb aif;ampliﬁaf@h{]qmaﬁelﬁlﬁifsﬁlgw %ﬂ#tted 0;
projected forwar a ysey from the opening defined by the nozzle. The total air flow is sufficient for
the fan assefbiy {gycré%té%r?%%?‘&ﬁe%%ﬁ%%%t%? %Jﬁfﬁﬁ Ig?e%[ﬁg} AhBZAI8EdMprises a

loop. The shélpe ofthe mazaly ismfid wonstsainenbbylthe a elgpirenn@nind prefudelgpasefaivabladed fan.
circular. Thisnozzle, which acts as an air amplifier to supply both the primary air flow and the
entrained air to the user. The entrained air will be referred to here as a secondary air
flow. The secondary air flow is drawn from the room space, region or external
environment surrounding the mouth of the nozzle and, by displacement, from other
15  regions around the fan assembly. The primary air flow directed over the Coanda
surface combined with the secondary air flow entrained by the air amplifier gives a total
air flow emitted or projected forward to a user from the opening defined by the nozzle.
The total air flow is sufficient for the fan assembly to create an air current suitable for
cooling.
20
Preferably the nozzle comprises a loop. The shape of the nozzle is not constrained by
the requirement to include space for a bladed fan. In a preferred embodiment the nozzle
is annular. By providing an annular nozzle the fan can potentially reach a broad area.
In a further preferred embodiment the nozzle is at least partially circular. This
25 arrangement can provide a variety of design options for the fan, increasing the choice
available to a user or customer. Furthermore, the nozzle can be manufactured as a
single piece, reducing the complexity of the fan assembly and thereby reducing

manufacturing costs.

30 In a preferred arrangement the nozzle comprises at least one wall defining the interior

passage and the mouth, and the at least one wall comprises the facing surfaces defining



25 arrangement can provide a variety of design options for the fan, increasing the choice available to a
user or customer. Furthermore, the nozzle can be manufactured as a single piece, reducing the
complexity of the fan assembly and thereby reducing manufacturing costs. 7 the mouth. Preferably,
the mouth has an outlet, and the spacing between the facing surfaces at the outlet of the mouth is in
the range from 0.5 mm to 10 mm. By this arrangement a nozzle can be provided with the desired flow
properties to guide the primary air flow over the surfaée and provide a relatively uniform, or close to
uniform, 5total air flow reaching the user. In the preferred fan assembly the means for creating an air

flow through fthe Autle cBrsftiakly athenipentr brrven bytlemandr thrnipeagian dehieat ghevideias fan with

efficient air floyygreeratier- Maee prefRrabhuie means a8 &raalindee Aklew: 4 eempaysgssa DC
brushlcss motor and a mixed flow impeller. This can enable frictional losses from motor brushes to be

reduced, and BEHERBRIcArBER b homriddsrusnts theederi ediemidnaraibesr ireddeintecarbon

debris and emiss{gRSA$ AdWANREBRUSIITR CIRRNPS RAH JaNLECASIUVEBAVIrePRISH /HGHIRSA hospital
or around those with allergies. While induction motors, which are generally used in bladed fans, also

have 15 Ao biG&H&¥ BavEa3rbEntdss Histor can provide a much wider range of operating speeds than
an induction motor. The means for creating an air flow through the nozzle is preferably located in a
base of the fan assembly. The nozzle is preferably mounted on the base. 20 The present invention

further providds B esAerted damAsssebiibihe pradirby S5 e LS Hn L HoNeoiherBatlg an air

current, the negzigresNBASIRGERINEHRJNPBFSAAa @k reCEivinaraih adhflow Roviadth shraughitwhich the
air flow is emitted, the mouyth being defined by first and second facing surfaces of the nozzle, and

spacer mean§ 3498 8ha8NY S5AR MO tadierSUPSEEEbY e Lo 408 EBBE Y H9%pening

throughhick@iidies auiside-tbeidanasaaably dsndiaamby, thepaildiomremitieddsen fHedaauth,
wherein the spacer means is integral with the first facing surface, and one of the facigg surfaces of the

nozzle is bias@SSEVEIHSTRE HIRURS R Ba SRl b ARE S8 ARAC FRFRPR S5 PTSEAR AR BIE L Ghe

second facingssdfiace ttadinasd arad thRdaeings 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 bladed fans, also have

15  no brushes, a DC brushless motor can provide a much wider range of operating speeds

than an induction motor.

The means for creating an air flow through the nozzle is preferably located in a base of
the fan assembly. The nozzle is preferably mounted on the base.
20
The present invention further provides a nozzle for a fan assembly, preferably a
bladeless fan assembly, for creating an air current, the nozzle comprising an interior
passage for receiving an air flow, a mouth through which the air flow is emitted, the
mouth being defined by first and second facing surfaces of the nozzle, and spacer means
25  for spacing apart the facing surfaces of the nozzle, the nozzle defining an opening
through which air from outside the fan assembly is drawn by the air flow emitted from
the mouth, wherein the spacer means is integral with the first facing surface, and one of
the facing surfaces of the nozzle is biased towards the other of the facing surfaces so
that the spacer means contacts the second facing surface to space apart the facing

30  surfaces.



30surfaces. 8 Preferably, the nozzle comprises a Coanda surface located adjacent the mouth and
over which the mouth is arranged to direct the air flow. In a preferred embodiment the nozzle
comprises a diffuser located downstream of the Coanda surface. The diffuser 5directs the air flow
emitted towards a user's location whilst maintaining a smooth, even output, generating a suitable
cooling effect without the user feeling a ‘choppy’ flow. The invention also provides a fan assembly
comprising a nozzle as aforementioned. 10The nozz® may be rotatable or pivotable relative to a base
portion, or other portion, of the fan assembly. This enables the nozzle to be directed towards or away
from a user as required. The fan assembly may be desk, floor, wall or ceiling mountable. This can

increase the parionLYf aHORBL AVRILWMBIGEthe tsEIR REIIRRIES KPR AR RIDRadiments Gfdhe
invention will now be described with reference to the accompanying drawings, in which: Figure 1 is a
front view of &'Righadsempih is arranged to direct the air flow. "In a preferred embodiment the
nozzle comprises a diffuser located downstream of the Coanda surface. The diffuser
5  directs the air flow emitted towards a user's location whilst maintaining a smooth, even

output, generating a suitable cooling effect without the user feeling a 'choppy' flow.

The invention also provides a fan assembly comprising a nozzle as aforementioned.

10 The nozzle may be rotatable or pivotable relative to a base portion, or other portion, of
the fan assembly. This enables the nozzle to be directed towards or away from a user as
required. The fan assembly may be desk, floor, wall or ceiling mountable. This can

increase the portion of a room over which the user experiences cooling.

15
Embodiments of the invention will now be described with reference to the
accompanying drawings, in which:
Figure 1 is a front view of a fan assembly;

20
Figure 2 is a perspective view of a portion of the fan assembly of Figure 1;
Figure 3 is a side sectional view through a portion of the fan assembly of Figure 1 taken
at line A-A;

25
Figure 4 is an enlarged side sectional detail of a portion of the fan assembly of Figure 1;
Figure 5 is an alternative arrangement shown as an enlarged side sectional detail of a
portion of the fan assembly of Figure 1; and

30

Figure 6 is a sectional view of the fan assembly taken along line B-B of Figure 3 and

viewed from direction F of Figure 3.



Figure 2 is a perspective view of a portion of the fan assembly of Figure 1; Figure 3 is a side sectional
view through a portion of the fan assembly of Figure 1 taken at line A-A; Figure 4 is an enlarged side

sectional deta’;kp{oqm%gp of the fan assembly of Figure 1; Figure 5 is an ﬁ&@ﬁgﬁ’(ﬁ) Altapgement
y O

shown as an enlarged side sectional detail of a portion of the fan assembl igure 1; and 9 Figure |
shows an example of a fan assembly 100 viewed from the front of the device. The fan assembly 100
comprises an annular nozzle 1 defining a central opening 2. With reference also to Figures 2 and 3,
nozzle 1 comprises an interior passage 10, a moutt? 12 and a Coanda surface 14 adjacent the mouth

12. The Coapda surface 14 is arranged.sq.5 that a primary air flow exiting.the mouth 12 and directed
over the Coa it BLrEIRR 141 E RISl by N RGeS 10 SBmREASSl T, anc
supported byl'te fasesdGrivaywing aonquisrscasingul8: ddrelbase iGrp eludesad qlemaliy? ofVelection

buttons 20 ag &%@I@e&p&qugh the ute(i1 asingléL and throu hi_vx{hich the fan sembllx)(h can be

operated. The&%n assembly A usrcast gfglg , |E|(,)Z\Nld'[ (“ngr?(e:ls epﬂfrff,r ShSWR on "Falértlj?es 10 1 and 3.
The nozzle Taislarfaorgdd soréeaend slibstaintialiporthdgondiy Ghode thefasds! X isTareehgédoof the fan

assembly, Hisnerpensicuionso hig st andeends Femdhe andief aghase Ha.cemete from the

nozzle 1 to the end of the nozzle 1 remote from the base 16. In this embodiment the fan assembly 100
has a height?Mpbfieddtintes8oain cHEtthd Tan e misigoroodadyonave smpusdrby AdigSt. The base

16 and the nogzigvindahaueAMinih .1 WV, PR pRRdicsactaitie haiaht andipaipendicsianto the axis X.
The width of the b%se %%gggt%\évn labelled WI and the width of the nozzle 1 is shown labelled as W2

on Figure 1. 15&6%% CHSL A PHAFSAIIEREN SRR AFh BFEAR XX IL% 4hRedepth of the
base 16 is sh@mtlabeflredﬁé?ieahmirﬂbig d?mhl@ifgt;ngmaﬁziex,l\is sﬂ@mg?)ﬂauellehba&n b2 Dilg;Eégure 3.20
Figures, 3, 4, 5 and 6 show further specific details of the fan.assen 100. A motqr 22 fog, creating an
air flowslt rougﬁnt%cé'nﬁﬁnglzsl?oﬁ:gt%adﬁ%%dteotﬁgnéxsseuﬁsé?‘gltﬁg %&O%g%ﬂgr%oé%%ﬁﬁéggkan air inlet
24a, 24b forrbe heithe oltier Gasingeb8land. thrpaglewdhichiaio ibdrawXintel thedpdsdra6 themotor

housing 28 fQr, iy MEtRL23 1S AR AR IIRIR N B3R 8- oF MOIOH: A2 53 UPRGHEE.PY the motor

housing 28 and held or fixed in a secure position within the base 16. In the illustrated embodiment, the

motor 22 is PBE HrudnIgys srbetiment hpdie rsEibin A dasc tecighbthhodissrasteHimaoutwardly
from the motgy22.and ALWELT &Py have any desired height. The base 16 and the nozzle 1

15 have a width, W, perpendicular to the height H and perpendicular to the axis X. The
width of the base 16 is shown labelled W1 and the width of the nozzle 1 is shown
labelled as W2 on Figure 1. The base 16 and the nozzle 1 have a depth in the direction
of the axis X. The depth of the base 16 is shown labelled D1 and the depth of the
nozzle 1 is shown labelled as D2 on Figure 3.

20
Figures 3, 4, 5 and 6 show further specific details of the fan assembly 100. A motor 22
for creating an air flow through the nozzle 1 is located inside the base 16. The base 16
further comprises an air inlet 24a, 24b formed in the outer casing 18 and through which
air i1s drawn into the base 16. A motor housing 28 for the motor 22 is also located inside

25  the base 16. The motor 22 is supported by the motor housing 28 and held or fixed in a

secure position within the base 16.

In the illustrated embodiment, the motor 22 is a DC brushless motor. An impeller 30 is
connected to a rotary shaft extending outwardly from the motor 22, and a diffuser 32 is
30 positioned downstream of the impeller 30. The diffuser 32 comprises a fixed, stationary

disc having spiral blades.



30positioned downstream of the impeller 30. The diffuser 32 comprises a fixed, stationary disc having
spiral blades. 10 An inlet 34 to the impeller 30 communicates with the air inlet 24a, 24b formed in the

outer casing &0k ihsbLase 16. The outlet 36 of the diffuser 32 and the ex%&f&g{%’}&%) peller 30
5 base 1 Of

communicate with hollow passageway portions or ducts located inside the in order to
establish air flow from the impeller 30 to the interior passage 10 of the nozzle 1. The motor 22 is
connected to an electrical connection and power swply and is controlled by a controller (not shown).
Communication between the controller and the plurality of selection buttons 20 enables a user to
operate the fan assembly 100. 10The features of the nozzle 1 will now be described with reference to
Figures 3, 4 and 5. The shape of the nozzle 1 is annular. In this embodiment the nozzle 1 has a
diameter of atount:B5%0 tmthg buipthlemiy ztemmayibave ail desiiedniiadvete?4bofoexamplalaround 300

mm. The inteyj j d is formed as a cantinugus | or duct within the nozzle 1.
The norrle Tammon e o BTt Sefaing oA BB oL R S T e
illustrated emBogieeplscaranwallrag eofbodes thsseaeved weitipeyter3Batane-888 tonhetted together,

and hereﬁftemlIﬁ@awwéﬁtergaqﬁgsﬁ%ﬁhﬁaecaﬂ&ﬁ-J@ﬁﬁg@#ﬂ&%&%ﬂ%ﬁﬁéﬁ& G SUfAGE 39 and an

outer surface 40. In the illustrated embodiments the wall 38 is arranged in a looped or folded shape

such that the hiezalirthcd Bompiar undt SeRpsEEdtraBprissEicahePpRe oy fadasreavaraly, one 20

another. ThediaCing:-petiass bf thednrensuface 3% and haRuansuiacedQdefingthe meuth 12. The
tapered region 42 narrowing to an gutlet 44. The

mouth 12 extaenrgjdt about the gx%f )%.ang) cora;{%&es %
wa is stresse | vith a a c 1 cing portions
138 is st AN HEICO BT BRSSP it o B i5Tce BBER T Sk riR s 8 t
of the inner surface 39 and the outer surface 40 is biased towards the other; in the preferred
embodifgents S.uEL MRS E0LS PARSH ipnards the el suface 33 fhese laging portions of the
inner surface 39 and the outer surface 40 are held apart by spacer means. R ustrated
embodimentd teslraceithsemasledmpriveda JutblityrofshacatsiReianhich hae pdeferebtyoqually
angularly spaggchaboiy H?ﬁ,%? the nozzle may have any desired diameter, for example around
300 mm. The interior passage 10 is annular and is formed as a continuous loop or duct
within the nozzle 1. The nozzle 1 comprises a wall 38 defining the interior passage 10
15 and the mouth 12. In the illustrated embodiments the wall 38 comprises two curved
wall parts 38a and 38b connected together, and hereafter collectively referred to as the
wall 38. The wall 38 comprises an inner surface 39 and an outer surface 40. In the
illustrated embodiments the wall 38 is arranged in a looped or folded shape such that the
inner surface 39 and outer surface 40 approach and partially face, or overlap, one
20 another. The facing portions of the inner surface 39 and the outer surface 40 define the
mouth 12. The mouth 12 extends about the axis X and comprises a tapered region 42

narrowing to an outlet 44,

The wall 38 is stressed and held under tension with a preload force such that one of the
25 facing portions of the inner surface 39 and the outer surface 40 is biased towards the
other; in the preferred embodiments the outer surface 40 is biased towards the inner
surface 39. These facing portions of the inner surface 39 and the outer surface 40 are
held apart by spacer means. In the illustrated embodiments the spacer means comprises
a plurality of spacers 26, which are preferably equally angularly spaced about the axis
30 X. The spacers 26 are preferably integral with the wall 38 and are preferably located on

the inner surface 39 of the wall 38 so as to contact the outer surface 40 and maintain a



30X. The spacers 26 are preferably integral with the wall 38 and are preferably located on the inner
surface 39 of the wall 38 so as to contact the outer surface 40 and maintain a 11 substantially

constant spa&;%@lta@%}&e axis X between the facing portions of the innerr%ir;éﬁgog,g%gpg;he outer
ter

surface 40 at the outlet 44 of the mouth 12 Figures 4 and 5 illustrate two alternative arrangements for
the spacers 26. The spacers 5 26 illustrated in Figure 4 comprise a plurality of fingers 260 each having
an inner edge 264 and an outer edge 266. Each fin%;er 260 is located between the facing portions of
the inner surface 39 and the outer surface 40 of the'wall 38. Each finger 260 is secured at its inner
edge 264 to th ‘i,nnerrlfurface 39 of the rvt/)all 3£ﬁA E)ol%:%n of the arlrin 260 extendsg yond the outlet 44,
The outer edy8 BB SRR SAY SRtALRE ME BGEH SutaeR 1T 6 tHESRAIT 48 R L pe BPart the
facing portions it th#d immethsuriace 3handthetausarsuttactdOmouthé Spacers illustrated in Figure 5
are similar to those illustrated in Figure 4, except that the fingers 360 of Figure 5 teintinate
substantially flush with the outlet 44 of the mouth 1512. The size of the fingers 260, 360 determines
the spacing begweer thel fadihgtysortioesabithaiirneragase 8Jarttictiipaouter Gukecepa:r20 The

spacing ?et%qﬁm%{@&im%m{@m%ﬁm@e%@&éﬁ%mg&%ééﬁmﬁ@wihﬁem@% range from

0.5 mm to 10 mm. The choice of spacing will depend on the desired performance characteristics of the

fan. In this effodithehOHE sdae282-iSar8UmeT 39 Wedcahattemibadicineapritinasdiitlet 44 are

concentric witl thednterRiPassadend Qudd fhemat A dsadiasentarsuface apmreisingia Coanda
surface 14. The surface of the nozzle 1 of thefillustrateg embodiment further cii)mprises a diffuser

portion 46 loB5ISI Y EERART &9 16 EBIIEacHRALOLPEREY JRide BHErPA8 D AEEd Hbwnstream

of the diffusesxpaidiobegond the difflssad patiomids edrapbses ardiffésamgugstactothalirangeact to
10 40 of the wall 38 to space apart the facing portions of the inner surface 39 and the outer

surface 40.

The spacers illustrated in Figure 5 are similar to those illustrated in Figure 4, except that
the fingers 360 of Figure 5 terminate substantially flush with the outlet 44 of the mouth
15 12

The size of the fingers 260, 360 determines the spacing between the facing portions of

the inner surface 39 and the outer surface 40.

20 The spacing between the facing portions at the outlet 44 of the mouth 12 is chosen to be
in the range from 0.5 mm to 10 mm. The choice of spacing will depend on the desired
performance characteristics of the fan. In this embodiment the outlet 44 is around
1.3 mm wide, and the mouth 12 and the outlet 44 are concentric with the interior

passage 10.

The mouth 12 is adjacent a surface comprising a Coanda surface 14. The surface of the
nozzle 1 of the illustrated embodiment further comprises a diffuser portion 46 located
downstream of the Coanda surface 14 and a guide portion 48 located downstream of the
diffuser portion 46. The diffuser portion 46 comprises a diffuser surface 50 arranged to
30  taper away from the axis X in such a way so as to assist the flow of air current delivered

or output from the fan assembly 100. In the example illustrated in Figure 3 the mouth



30taper away from the axis X in such a way so as to assist the flow of air current delivered or output
from the fan assembly 100. In the example illustrated in Figure 3 the mouth 12 12 and the overall

arrangementpf the nozzle 1 is such that the angle subtended between the,diffisshsuiags 50 and the
axis X is around 15". The angle is chosen for efficient air flow over the Coanda surface 14 and over the

diffuser portion 46. The guide portion 48 includes a guide surface 52 arranged at an angle to the
diffuser surface 50 in order to 5 further aid efﬁcienééielivery of cooling air flow to a user. In the
illustrated embodiment the guide surface 52 is arranged substantially parallel to the axis X and

presents a substantially flat and substanti t SmMo ﬂgfacget he air flow emitted fram the mouth 12.
0T surtade SRR IZ0 PO NS T a e B Do et R E0Ek A SOHEA Y et surfoce
54 |located downsfieamsofibe HYuide thoriion ¥ & anshindm6te Tomiiple molutked 2orTdié dlemeeiisurface 54

comprises a taperin rtion ng a tip 58,defini g circular.opening 2 from which ajg flow is
emitied and Lo e L B e O e L L vy from
the axis X iniacilepanmadsserfatmb theangtd subtertde toethvediffithe tapedng hortiovdBeand the axis

is around 45¢ Mg 3Rl RGRAMEAN A Srapa A0 YIRLe heiRWhIkR S niseRsLthan the
angle subtended between the diffuser surface 50 and the axis. A sleek, tapered visual effect is

achieved by thfe §8ideritiptsition Seroraged srbtestitr erarlichdosspeciind HehdSPERE ffared surface

54 detracts framiihanefativeln dhickseeetion ohthennpzzlen2@d somprisingrbedifuser-psition 46 and
the guide portijon 48. The user's eye is guided and led, by the tapering portion 56, in a direction

outwards and way from axis X towards the tip 58. By this arrangement the appearance is of a fine.
light, uncluttered design often favoured by users or customers. 25The nozzle 1 extends by a distance

of aroupg 5 crp.in e diecian,of theyaxis, The, difuser parion 49 ang the.ousrall profic.pf the nozzle |
are based, in part, on an aerofoil shape. In the example shown he dittuser por ion 46 exténds by a
distance of afleraddstwiadhifds e todetatimeptimod fHidngerde pationtHE widequetionrdd ékeends by a

distance of afind pne-fixHLie &Y&@"ﬂe&%ﬁg&e&%ﬁg}%g ]p%rtion 56 and a tip 58 defining

the circular opening 2 from which air flow is emitted and projected from the fan
assembly 1. The tapering portion 56 is arranged to taper away from the axis X in a
15 manner such that the angle subtended between the tapering portion 56 and the axis is
around 45°. The tapering portion 56 is arranged at an angle to the axis which is steeper
than the angle subtended between the diffuser surface 50 and the axis. A sleek, tapered
visual effect 1s achieved by the tapering portion 56 of the flared surface 54. The shape
and blend of the flared surface 54 detracts from the relatively thick section of the nozzle
20 1 comprising the diffuser portion 46 and the guide portion 48. The user's eye is guided
and led, by the tapering portion 56, in a direction outwards and away from axis X
towards the tip 58. By this arrangement the appearance is of a fine, light, uncluttered

design often favoured by users or customers.

25  The nozzle 1 extends by a distance of around 5 cm in the direction of the axis. The
diffuser portion 46 and the overall profile of the nozzle 1 are based, in part, on an
acrofoil shape. In the example shown the diffuser portion 46 extends by a distance of
around two thirds the overall depth of the nozzle 1 and the guide portion 48 extends by
a distance of around one sixth the overall depth of the nozzle.

30



The fan assembly 100 described above operates in the following manner. When a user makes a
suitable selection from the plurality of buttons 20 to operate or activate the fan assembly 100, a signal

or other comwgrggﬁ,t}&w&sent to drive the motor 22. The motor 22 is thusgjpgcéti/%qﬁmﬂj is drawn

into the fan assembly 100 via the air inlets 24a, 5 24b. In the preferred embodiment air is drawn in at a
rate of approximately 20 to 30 litres per second, preferably around 27 Us (litres per second). The air
passes through the outer casing 18 and along the rqute illustrated by arrow F' of Figure 3 to the inlet
34 of the impeller 30. The air flow leaving the outle][ 6 of the diffuser 32 and the exhaust of the

impeller 30 i iv'a Ed intobtlw ﬁér 5I0sttfclqt{)proceed' itn ‘Q%%ﬁsi%[jirections throuﬂ 10 the; interior
passage 10. The air HOW 1S conatriBtPad P RMICTAS TOUR L2 BEARHUIRY ArBEha %id past
spacers 26 andkis fuhebtosndtiotedfatnthbopiiletidd of thesmodthd 2pdrhe constriationcreates
pressure in thg Sygle The.mator 22 creates an air. flow thr the nozzle 16,hayin ressure of at
least 400 kPg.g%ﬁ{e g\iT?l(())’y% o naallﬁeoé %%§}§S%g§ t “?%?%é%&?&%g%%é’% ﬂt})e/ {%()eztoéo“n”Strlc ?ogr}%%d the air flow
exits through?the 1Bgutietdtedgedprimargraimflove Teefougsstrable dAfiseithofahenbrimdy. air flow

creates g lovs presguie e AtiheMp et 242 2A0With he.sfireh Pl oawinaafdiippabgir into the

fan assemblﬁ 100. The operation of the fan assembly 100 induces high air flow through the nozzle 1

and out 20 tHiBEYPEEHE OpermrfPabtraterrdaty KirltiBe Reaiesord oVee tieresantucsgifabe 14, the

diffuser surfanecpQan6 the Adidp stffrce&e iThe-pdmanuainflevsisramplified by theCrasda effect
and concentrated or 005085 q‘éov.v ds E?ﬁe user by thetggide portion 48 and the angular arrangement
the o ]

of the guide SUffAEEsY GRS 8 QLR IN AL HeAH ik id gttt By frainment of
air from the ekteimpdiématonrdeidedpeoifiealifftowheategicacdrounshthigeotittet bdsahebirgim around
the out%edqgepf tthe nozzle 1. Aj@ort}% Q‘;t secondar%igtir low %ntr%é?se% by the tEri arﬁ{I air flow

NLerior passa arr W18 . CONS as 1 n 16° 11 .
may also be gwde oveP the diffuser slifface 48" This secon%ary air flow passes%lroug e opening

2, where it c@hﬁb'mébdvmuhé prihrasy gindlono b dulteteetotabsiiidlodvaprojecteldt féfvodrt drom the
nozzle 1. Liahpcombinaianfentrainmentandanplicaianesuisn ol allog figm the
opening 2 of the fan assembly 100 that is greater than the air flow output from a fan assembly without

such a Coanfavoftamsiibstinrdartade damesnethecemhitislenst8d kBFnd st apgdnovement
of the air flosuesthe diffyselpRItiendd willinowohs:daralibed interms.of thadluid, dynamics at the

surface, In general a diffuser functions to slow down the mean speed of a fluid, such as air, this
15 “outlet 44 as a primary air flow.

The output and emission of the primary air flow creates a low pressure area at the air
inlets 24a, 24b with the effect of drawing additional air into the fan assembly 100. The
operation of the fan assembly 100 induces high air flow through the nozzle 1 and out
20 through the opening 2. The primary air flow is directed over the Coanda surface 14, the
diffuser surface 50 and the guide surface 52. The primary air flow is amplified by the
Coanda effect and concentrated or focussed towards the user by the guide portion 48
and the angular arrangement of the guide surface 52 to the diffuser surface 50. A
secondary air flow is generated by entrainment of air from the external environment,
25 specifically from the region around the outlet 44 and from around the outer edge of the
nozzle 1. A portion of the secondary air flow entrained by the primary air flow may
also be guided over the diffuser surface 48. This secondary air flow passes through the
opening 2, where it combines with the primary air flow to produce a total air flow

projected forward from the nozzle 1.
30



is achieved by moving the air over an area or through a volume of controlled expansion. 10 The
divergent passageway or structure forming the space through which the fluid moves must allow the

expansion ordivergence.experienced by the fluid to occur gradually. A hasshegapid,Siysraence will
cause the air flow to be disrupted, causing vortices to form in the region of expansion. In this instance

the air flow may become separated from the expansion surface and uneven flow will be generated
Vortices lead to an 15increase in turbulence, and 1§[sociated noise, in the air flow which can be
undesirable, particularly in a domestic product such'as a fan. In order to achieve a gradual divergence

and gradually.convert high speed air into lower speed air the diffuser can be geometrically divergent.
e arreme R SR B P BRI Dreraomce
of turbulencepardngattex terfenatisoniblthé fainbas segrdyerTthenaihdlow fassimgpovéothe diffuser surface

50 and b iffu orti 6, , inye [  as it did th h th
2 oo NSO AN SSTIS .  R, e pessneney

e Influence of the guide portion 48 on the air flow is such that
the air flow emitted or output from the fan opening is concentrated or focussed towards user or into a

room. The n%@&ﬂﬁiﬁlﬁ@ni%r%(ﬁ%ﬁeﬁ!iﬂgtﬁg ?:E_tfﬁi»mﬁz&sﬁ_fe i H_i’ol@%% Wﬁ@&{@ﬂ%mpm than
that output from a fan_assemb]ly without such a diffuser portion 46 and guide portion 48.
described in terms of the fluid dynamics at the surface.

In general a diffuser functions to slow down the mean speed of a fluid, such as air, this
is achieved by moving the air over an arca or through a volume of controlled expansion.
10 The divergent passageway or structure forming the space through which the fluid moves
must allow the expansion or divergence experienced by the fluid to occur gradually. A
harsh or rapid divergence will cause the air flow to be disrupted, causing vortices to
form in the region of expansion. In this instance the air flow may become separated
from the expansion surface and uneven flow will be generated. Vortices lead to an
15  increase in turbulence, and associated noise, in the air flow which can be undesirable,

particularly in a domestic product such as a fan.

In order to achicve a gradual divergence and gradually convert high speed air into lower
speed air the diffuser can be geometrically divergent. In the arrangement described
20 above, the structure of the diffuser portion 46 results in an avoidance of turbulence and

vortex generation in the fan assembly.

The air flow passing over the diffuser surface 50 and beyond the diffuser portion 46 can
tend to continue to diverge as it did through the passageway created by the diffuser
25  portion 46. The influence of the guide portion 48 on the air flow is such that the air flow
emitted or output from the fan opening is concentrated or focussed towards user or into

a room. The net result is an improved cooling effect at the user.

The combination of air flow amplification with the smooth divergence and

30  concentration provided by the diffuser portion 46 and guide portion 48 results in a



The amplification and Laminar type of air flow produced results in a sustained flow of 5 air being
directed towards a user from the nozzle 1. In the preferred embodiment the mass flow rate of air
projected frohefpgaggembly 100 is at least 450 Us, preferably in the raagesisosmo@QPssss to 700 Us.
The flow rate at a distance of up to 3 nozzle diameters (i.e. around 1000 to 1200 ram) from a user is
around 400 to 500 Us. The total air flow has a velocity of around 3 to 4 m/s (metres per second).
Higher velocities are 10 achievable by reducing thle5 angle subtended between the surface and the
axis X. A smaller angle results in the total air flow being emitted in a more focussed and directed
manner. This t of air flow tends to be.emi at a higher velgcity but with a reduced mass flow rate.
Conversely, Sg?é%?é’r lr%sgs%l%\g\?%aﬁuﬁ%‘%&ﬁ?@&?ﬁb@ﬁ%ﬁ&%ﬁg&tr?eénaébﬁfem@ﬁesfwvgteq# %jes Lé(ijhrfglce and the
axis. in this chfeshewtiocity afdmidmiredbait$low is 15 reduced but the mass flow generated
increases. Thus the performance of the fan assembly can be altered by altering the angle subtended
between the surface and the axis X. The invention is not limited to the detailed description given
above. Variatibh&mnlifsstion aphiraHiaotine persoA akineriseHe s i or exaiipied heva{ could be of

a different heigh.alodiametenohedvasesangdheinozsieef therfamcorit beiokandifferantdepth, width
and height. The fan need not be located on a desk, but could be free standing, wall mounted or ceiling

mounted. TS SRaFE QI BEKSSHEeT Baitarama st SRisiainasidedon RHERPY cooling flow

of air. is desiriqadthé padalfierianocouldtban d/s25 Badller nazzle, §ays§@m infdi@_n&etern(ﬂz& means for
creating an o flow thiough the 17gle, GAND & motar.ar.ather 2l g deyice. sch,as any ai

blower or vacuuni source that can be usé e'fan assembly can create an air cuirent in a
room. Exampleslinclhmeaarehiotty slietpasdahta@ induotiresetoscopigpesliphBG dngsidessemotor, but

may alg comprise fuv,SULARIe A1 HIOYNSMENLRL AL ARSI YRYIGEAUCH AP #03, g%"ﬂ@. o other

means of providing directed fluidflow to generate and create an air flow. Features of a motor may

include a difftiselBraadecontian dEdest Moy beagswitifeam BPdassed tenfedsvdeSome of the
static pressupgaist inrihe rter hewusingand dhreuahihemotern The guiet,af themauthsaay be

modified. The outlet of the mouth may be widened or 5 narrowed to a variety of spacings to maximise
air flow. The Z&tBe tnEtihs OrefsatdYs HrFHEBVP AIRsi28 BF afaigecddYdytiratmoithatise of the
outlet of the pwwian the spacersiday.inglvda:shiapedspanionsdoi s neantlQiserraduction or

delivery. . The o tlegirfthe mouth may have a uniform spacing, alternatively the spaci ay vary
around dhe nESECTREraTndY B A pTuTg SFLRAEACsach HaviNg RCUINHOARESS6 Al o
assembly can be altered by altering the angle subtended between the surface and the

axis X,

The invention is not limited to the detailed description given above. Variations will be
20 apparent to the person skilled in the art. For example, the fan could be of a different
height or diameter. The base and the nozzle of the fan could be of a different depth,
width and height. The fan need not be located on a desk, but could be free standing,
wall mounted or ceiling mounted. The fan shape could be adapted to suit any kind of

situation or location where a cooling flow of air is desired. A portable fan could have a

)
W

smaller nozzle, say Scm in diameter. The means for creating an air flow through the
nozzle can be a motor or other air emitting device, such as any air blower or vacuum
source that can be used so that the fan assembly can create an air current in a room.
Examples include a motor such as an AC induction motor or types of DC brushless
motor, but may also comprise any suitable air movement or air transport device such as
30  a pump or other means of providing directed fluid flow to generate and create an air

flow. Features of a motor may include a diffuser or a secondary diffuser located



10 shape, alternatively each spacer, or any number of spacers, may be of different shapes and
dimensions. The spacer means may be integral with a surface of the nozzle or may be manufactured

as one or magg,ingliyisygisparts and secured to the nozzle or surface of the,pqzzle by, Hyipg or by

fixings such as bolts or screws or snap fastenings, other suitable fixing means may be used. The
spacer means may be located at the mouth of 15 the nozzle, as described above, or may be located
upstream of the mouth of the nozzle. The spacer means may be manufactured from any suitable
material, such as a plastic, resin or a metal. The air flow emitted by the mouth may pass over a

surface, such as C%oanda 8 rface, 20 alternatively the ?iglow may be emitl'led thrngh the mouth and
. WIS raafn 0 ¢ motor to rB(fovcr scx%e oI the static gressdlre ost 1n tI m?hor
be projected forward from the fan assembly without passing over an adjacent surface. The Coanda

effect may béowaue aodobouzbvke aotomber of different surfaces, or a number of internal or external
designs may be used in combination to achieve the flow and entrainment required. The diffuser portion
may be comprised of a variety of diffuser lengths and 25 structures. The guide portion may be a

variety of len§tR< il bé theraxegBuratyabsumitsei st difharentlpoditibhaard srentatividserlas required for

differentfan readirementsvandidiffesgntipas aldamperigrmancerdhgsifectefdirgcting o§
concentrating the effect of the airflow can be achieved in a number of different ways; for example the

guide portio#ayhabéw s el Larace BapEshitedswiy roMioPIEwardhneeurd Bf the

30nozzle andpgir@xisax . indih RtheiRHanes @knozzleuate Savisagea draiexampeyvé@ynoazle comprising
an oval, or 'racqtrac 'ﬁha e, a single stri or.Ifine, or block spa e could be used. The fan assembly
outiet of, the %90 g tBAI%

provides accessto fal par ofthe o't a%tévéc.gi'ltll?g eSS &t additional

ﬂ”ll unilory) spacing,
e central par an as there are’no
features suchrasnigthitngporia Clock orl GOadidplayt ¢ odlshheepreuidehinthe bojjeningzdefided by the
nozzle. @thegfe t“&ﬁérﬁ%ﬁ‘&@%”%?ﬁ%&%‘%{%@‘%% ‘%I{;l%ge?'%fbs"i‘a%&@f 259 PRMEPL AR Adjustment
of the position of the nozzle for the user. 'MCSLL

and dimensions. The spacer means may be integral with a surface of the nozzle or may

be manufactured as one or more individual parts and secured to the nozzle or surface of

the nozzle by gluing or by fixings such as bolts or screws or snap fastenings, other

suitable fixing means may be used. The spacer means may be located at the mouth of

I5  the nozzle, as described above, or may be located upstream of the mouth of the nozzle.
The spacer means may be manufactured from any suitable material, such as a plastic,

resin or a metal.

The air flow emitted by the mouth may pass over a surface, such as Coanda surface,
20  alternatively the airflow may be emitted through the mouth and be projected forward
from the fan assembly without passing over an adjacent surface. The Coanda effect
may be made to occur over a number of different surfaces, or a number of internal or
external designs may be used in combination to achieve the flow and entrainment
required. The diffuser portion may be comprised of a variety of diffuser lengths and
25  structures. The guide portion may be a variety of lengths and be arranged at a number
of different positions and orientations to as required for different fan requirements and
different types of fan performance. The effect of directing or concentrating the effect of
the airflow can be achieved in a number of different ways; for example the guide
portion may have a shaped surface or be angled away from or towards the centre of the

30  nozzle and the axis X.



CLAIMS I.A bladeless fan assembly for creating an air current, the fan assembly 5 comprising a nozzle
mounted on a base housing means for creating an air flow through the nozzle, the nozzle comprising
an interior p r receiving the air flow from the base, a mouth through which the air flow is
emitted, the%?@é&ﬂ@%eﬁned by first and second facing surfaces of tthﬁggFez,O & (5’1546{7;10er means
for spacing apart the facing surfaces of the nozzle, the nozzle defining an opening through which air
from outside 10 the fan assembly is drawn by the air flow emitted from the mouth, wherein the spacer
means is integral with the first facing surface, and drle of the facing surfaces of the nozzle is biased
towards the gther of the facing surfaces so that the spacer means contacts the second facing surface

to space aparttie FAERGY LuPerdls A58 ASESS hs S0 B MRl I 4iMed h SOBIRT ENG RBIEHHtHE nozzle

extends aboutasaraxis Jeplefinanstic epeRingeAREBNMIR G the, SREEE 1§ ANH COMPESeBIplurality of

spacers angularly spaced about said axis, preferably equally angularly spaced about said axis. 3. A

fan assembly’ g’sv\@%%)rﬁ%ccf ThiQAH S i;‘?%f% ?fﬁéﬁﬁ Elégesgﬁgﬁﬁgsﬁ%ﬁgaﬁ%llI&%ﬁc’ﬂ?ﬁﬂ?iéﬁy about the

axis. 4. A fandissembiyaasclaimiedsihghaing 2ror clacindg, Wk gipltyecnozzte exéentdd bytacdistance of

at least § cmoig6 Sgdc%?ﬁ%?% {ﬁ[@g{ﬁ)ﬂg 255.A fan assembly as claimed in any one of claims 2, 3 or 4,
S

wherein the nozzle“exten bout the axis by a distance in the range from 30 cm to 180 cm. 6.A fan
assembly as claimed in any preceding claim, wherein the spacer means comprise a plurality of

spacers, the HUBbeLfSPAGEIS ﬁﬁilﬂgénat%m@ [isuitiane B9%se for ease of movement and

adjustment of the position of the nozzle for the user.



MCSLLP 19 7. A fan assembly as claimed in any preceding claim, wherein the nozzle comprises a
loop. 8. A fan assembly as claimed in any preceding claim, wherein the nozzle is 5substantially
annular. 9. A fan assembly as claimed in any preceding claim, wherein the nozzle is at least paytigBy
circular 1010.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 said at least one wall comprises the
facing surfaces defining the mouth. 11. A fan assembly as claimed in any preceding claim, wherein
the mouth has an 15outlet, and the spacing between the facing surfaces at the outlet of the mouth is in
the range from 0.5 mm to 10 mm. 12. A fan assembly as claimed in any preceding claim, wherein the
means for creafingpyg air flow through the nozzle comprises an impeller driven by a motor. 20 13. A
fan assembly as claimed in claim 12, wherein the means for creating an air flow comprises a DC
brushless motor and a mixed flow impeller.

1. A bladeless fan assembly for creating an air current, the fan assembly

5 comprising a nozzle mounted on a base housing means for creating an air flow through
the nozzle, the nozzle comprising an interior passage for receiving the air flow from the

base, a mouth through which the air flow is emitted, the mouth being defined by first

and second facing surfaces of the nozzle, and spacer means for spacing apart the facing
surfaces of the nozzle, the nozzle defining an opening through which air from outside

10 the fan assembly is drawn by the air flow emitted from the mouth, wherein the spacer
means is integral with the first facing surface, and one of the facing surfaces of the
nozzle is biased towards the other of the facing surfaces so that the spacer means

contacts the second facing surface to space apart the facing surfaces.

15 2. A fan assembly as claimed in claim 1, wherein the nozzle extends about an axis
to define said opening, and wherein the spacer means comprise a plurality of spacers

angularly spaced about said axis, preferably equally angularly spaced about said axis.

3. A fan assembly as claimed in claim 2, wherein the nozzle extends substantially

20  cylindrically about the axis.

4. A fan assembly as claimed in claim 2 or claim 3, wherein the nozzle extends by

a distance of at least 5 ¢cm in the direction of the axis.

25 5. A fan assembly as claimed in any one of claims 2, 3 or 4, wherein the nozzle

extends about the axis by a distance in the range from 30 cm to 180 cm.

6. A fan assembly as claimed in any preceding claim, wherein the spacer means
comprise a plurality of spacers, the number of spacers being in the range from 5 to 50.

30



14. A nozzle for a bladeless fan assembly for creating an air current, the nozzle 25 comprising an
interior passage for receiving an air flow, a mouth through which the air flow is emitted, the mouth
being defined by first and second facing surfaces of the nozzle, and spacer means for spacir%j@béﬁ
the facing surfaces of the nozzle, the nozzle defining an opening through which air from outside the
fan assembly is drawn by the air flow emitted from the mouth, wherein the spacer means is integral
with the first facing 30surface and one of the facing sitfaces of the nozzle is biased towards the other
of the MCSLLP 20 facing surfaces so that the spacer means contacts the second facing surface to
space apart the facidy §tfaseembly asneliteeds Bamnednreesding 18laRe rdietBd N8z I8 WM prises a
Coanda surfagmplasatadagiacent the mouth and over which the mouth is arranged to direct the air
flow. 16. A nozzle as claimed in claim 15, wherein the nozzle comprises a diffuser located
downstream of the Coanda surface. 1017.A nozzle as claimed in any of claims 14 to 16, wherein the

nozzle extends abouf aRdssiBBIiNg SUheREMNAnANs¥REHRIN dResPAIRIENEARS CRIUNISE a
plurality of spacers angularly spaced about said axis, preferably equally angularly spaced about said

axis. 1518.A SRSt aps#n claim 17, wherein the nozzle extends substantially cylindrically about
the axis.

9. A fan assembly as claimed in any preceding claim, wherein the nozzle is at least

partially circular.

10 10. 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

said at least one wall comprises the facing surfaces defining the mouth.

11. A fan assembly as claimed in any preceding claim, wherein the mouth has an
15 outlet, and the spacing between the facing surfaces at the outlet of the mouth is in the

range from 0.5 mm to 10 mm.

12. A fan assembly as claimed in any preceding claim, wherein the means for
creating an air flow through the nozzle comprises an impeller driven by a motor.

20
13. A fan assembly as claimed in claim 12, wherein the means for creating an air

flow comprises a DC brushless motor and a mixed flow impeller.

14. A nozzle for a bladeless fan assembly for creating an air current, the nozzle
25  comprising an interior passage for receiving an air flow, a mouth through which the air
flow is emitted, the mouth being defined by first and second facing surfaces of the
nozzle, and spacer means for spacing apart the facing surfaces of the nozzle, the nozzle
defining an opening through which air from outside the fan assembly is drawn by the air
flow emitted from the mouth, wherein the spacer means is integral with the first facing

30  surface and one of the facing surfaces of the nozzle is biased towards the other of the



19.A nozzle as claimed in claim 17 or claim 18 wherein the nozzle extends by a distance of at least 5
cm in the direction of the axis. 20 20. A nozzle as claimed in any one of claims 17, 18 or 19, wherein
the nozzle extends about the axis by a distance in the range from 30 cm to 180 cm. 21. A noz2ke-5s
claimed in any of claims 14 to 20, wherein the spacer means 25comprise a plurality of spacers, the
number of spacers being in the range from 5 to 50. 22. A nozzle as claimed in any of claims 14 to 21,
wherein the nozzle comprises a loop. 3023.A nozzleZs claimed in any of claims 14 to 22, wherein the
nozzle is substantially annular. MCSLLP 21 24.A nozzle as claimed in any of claims 14 to 23, wherein
the nozzle is gl"i@&s%‘ﬂ%f@ll?‘bﬁ}éﬂléh? spacer means contacts the second facing surface to space

apart the facing surfaces.

15. A nozzle as claimed in claim 14, wherein the nozzle comprises a Coanda surface

5 located adjacent the mouth and over which the mouth is arranged to direct the air flow.

16. A nozzle as claimed in claim 15, wherein the nozzle comprises a diffuser located

downstream of the Coanda surface.

10 17. A nozzle as claimed in any of claims 14 to 16, wherein the nozzle extends about
an axis to define said opening, and wherein the spacer means comprise a plurality of
spacers angularly spaced about said axis, preferably equally angularly spaced about said

axis.

15 18. A nozzle as claimed in claim 17, wherein the nozzle extends substantially

cylindrically about the axis.

19. A nozzle as claimed in claim 17 or claim 18, wherein the nozzle extends by a
distance of at least 5 cm in the direction of the axis.

20
20. A nozzle as claimed in any one of claims 17, 18 or 19, wherein the nozzle

extends about the axis by a distance in the range from 30 cm to 180 cm.

21. A nozzle as claimed in any of claims 14 to 20, wherein the spacer means

25  comprise a plurality of spacers, the number of spacers being in the range from 5 to 50.

22. A nozzle as claimed in any of claims 14 to 21, wherein the nozzle comprises a

loop.

30 23. A nozzle as claimed in any of claims 14 to 22, wherein the nozzle is

substantially annular.



525.A nozzle as claimed in any of claims 14 to 24, wherein the nozzle comprises at least one wall
defining the interior passage and the mouth, and wherein said at least one wall comprises the facing
surfaces defining the mouth. 26.A nozzle as claimed in any of claims 14 to 25, wherein the mouwh;lpas
an outlet, 10and the spacing between the facing surfaces at the outlet of the mouth is in the range
from 0.5 mm to 10 mm.

21
24. A nozzle as claimed in any of claims 14 to 23, wherein the nozzle is at least
partially circular.
5 25. A nozzle as claimed in any of claims 14 to 24, wherein the nozzle comprises at

least one wall defining the interior passage and the mouth, and wherein said at least one

wall comprises the facing surfaces defining the mouth.

26. A nozzle as claimed in any of claims 14 to 25, wherein the mouth has an outlet,
10  and the spacing between the facing surfaces at the outlet of the mouth is in the range

from 0.5 mm to 10 mm.



