A Fan Assenbly The present invention relates to a fan assenbly.
Particularly, but not exclusively, the present invention relates to a
donest i c wenpigwedvas a desk fan, for creating air circecatdsoioasoeai r
current in a room in an office or other donestic environnment. A
conventional donestic fan typically includes a set of blades or vanes
nmounted for rotation about an axis, and drive apparatus for rotating the
set of blades to generate an air fl ow! The movement and circul ation of the

air flowcreates a 'wind chill' or breeze and, as a result, the user
experiences a cooling effect as Ackin Assedibdwi pat ed t hrough convection and

evaporation. Such fans are available in a variety of sizes and shapes. For
exanple, a ceiling fan can be at least 1min dianmeter, and is usually
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of air to cool a room On the other hand, desk fans are often around 30 cm
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desk or a table. A disadvantage of this type of fan is that the air flow
produced by the rotating blades of the fan is(generally not uniform This
i s due td gamvcatipehslomepiss fan pigs|lydecledpsransd @Brblades 9§ vaperemeuRiga fer f aci ng
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may becongnidlibiahy SvapbldfioRr 0l onged use in a donestic environnment. A
further disadvantage is that the cooling effect created by the fan
di mi ni shes with distance fromthe user. This neans that the fan nust be
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be at least 1 m in diameter, and is usually mounted in a suspended manner from the
15  ceiling to provide a downward flow of air to cool a room. On the other hand, desk fans
are often around 30 cm in diameter, and are usually free standing and portable. Other
types of fan can be attached to the floor or mounted on a wall. Fans such as that
disclosed in USD 103,476 and US 1,767,060 are suitable for standing on a desk or a
table.
20
A disadvantage of this type of fan is that the air flow produced by the rotating blades of
the fan is generally not uniform. This is due to variations across the blade surface or
across the outward facing surface of the fan. The extent of these variations can vary
from product to product and even from one individual fan machine to another. These
25  wvariations result in the generation of an uneven or 'choppy' air flow which can be felt as
a series of pulses of air and which can be uncomfortable for a user. In addition, this
type of fan can be noisy and the noise generated may become intrusive with prolonged
use in a domestic environment. A further disadvantage is that the cooling effect created
by the fan diminishes with distance from the user. This means that the fan must be

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

effect of the fan.



effect of the fan. An oscillating mechanism may be enployed to rotate the
outlet fromthe fan so that the air flowis swept over a wide area of a
room | n woidio@ysabhe direction of air flow fromthe faprcearB2be/@bicered. In
addition the drive apparatus may rotate the set of blades at a variety of
speeds to optim se the airflow output by the fan. The bl ade speed

adj ustnent and oscillating nmechanismcan |lead to sone i nprovenent in the
quality and uniformty of the air flow felt by a user although the
characteristic 'choppy' air flow remains. Sonme fans, sonetinmes known as or
air circulators, generate a cooling flow of air w thout the use of rotating

bl ades. Fans ch as those described i US 2, 488, 467. and, JP 56-167897 have
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to an air discharge slot fromwhich the air fldwis projected forward
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bl ades requires an efficient transfer of air flow fromthe base body to the
slot. The air flowis constricted as it is channeled into the slot and this
constri ctSoar fiheat@sctpnasBusven ial drhar feioulatoirss hgoiisite becoolieg dtove dbyait he ai r
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the air flow fromthe ficiency requirenent restricts the
opt i ons fgencratnez urs eir downnt the basrizbdyt Hihe areBos 1§ ohanpeledtfionythei basé body, Thi s
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15  JP 56-167897 channels the air flow to a neck piece leading to a single air discharging
slot. The large base body portions, the neck and the one or more air discharging slots

limit the arrangement and orientation of components of the fan.

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

flow tend to be transmitted and amplified.

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

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



fan assenbly conprising a nozzle nmounted on a base, the nozzle conprising
an interiorpassage and a nouth for receiving an air flow fromthe interior
passage angvtwwugh which the air flowis enmtted from trhe/drocasssmbl y,

t he nozzl e defining an opening through which air fromoutside the fan
assenbly is drawn by the air flow emtted fromthe nouth, wherein the
nozzle is detachable fromthe base. Wthout the support structure often
provi ded by a set of rotating bl ades, 3noi se and vi brati ons generated by the
notor can be transmitted and anplified within the fan assenbly. A

det achablpessagz 2hd apnowth des racoersart airtflev ifivne theomtqms pasfegotind tlsongrzl e and

t he outer ,casi,ng .of. the base,so that_.sound absgrbing c onents can be
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and vi bration reduci ng conponents, such as acoustic foam can be replaced

or reposithd oaeld, ehecinthe gpzznisidetpchdhpbaerthe basen be nodi fi ed and matched to
reduce the noise and vibrations generated by a particular fan assenbly. The
arrangenment is also convenient for manufacture and assenbly. Preferably,

t he nozzlwithsutdié aghgat btraruicheftdap@videtd digh seobatro@fin®blddes Moz hed
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engagi ng a port the base to 1| rotatron of the
nozzl e rehaduteecising bethodsee sd et poudd absodfing hemparsatd sanpbefrebglokated n t he
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base. Qpposing surfaces of detent and the wedge subsequently i nhi bit
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Thus lassenbl y and

Preferably, the nozzle is detached from the base through rotation of the nozzle relative
to the base. The nozzle and the base may comprise co-operating screw threads to allow
the nozzle to be attached to, and subsequently detached from, the base. Alternatively,
the nozzle may comprise a detent for releasably engaging a portion of the base to inhibit
20  rotation of the nozzle relative to the base. The portion of the base is preferably in the
form of, or comprises, a wedge. The detent preferably comprises an inclined surface
which is configured to slide over an inclined surface of the wedge as the nozzle is
rotated relative to the base to attach the nozzle to the base. Opposing surfaces of the
detent and the wedge subsequently inhibit rotation of the nozzle relative to the base
25  during use of the fan assembly to prevent the nozzle from becoming inadvertently
detached from the base. The detent is preferably arranged to flex out of engagement
with said portion of the base, for example due to the user applying a relatively large
rotational force to the nozzle, to detach the nozzle from the base. Thus assembly and
disassembly can each be performed in one operation or twist movement, and could be

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



di sassenbly can each be perforned in one operation or tw st novenent, and
could be perfornmed by an unskilled user of the fan assenbly or

manuf act wongiopeat i ve. The nozzl e may conpri se a seconecaais2nto/dsoze7

rel easably engaging a portion of the base to inhibit novenent of the nozzle
away fromthe base. This second detent may |ocate within a
circunferentially extending portion of a groove fornmed on the outer surface
of the base as the nozzle is attached%o the base. This prevents the nozzle
from becom ng detached fromthe base if, for exanple, the fan assenbly is
pi cked up by a user grasping the nozzle. In a preferred enbodi nent the
opening i.S sized to accommbdat e .t se.. The arrangenent .proyvjdes for the
bose. andie QTR PRGNt RO 1 Tl By B RIAE TPrseo b B, f or
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t he base and assenbl ed at the shipping destination, |eading to a reduction
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havi ng a height extending fromthe end of the base renote fromthe nozzle
to the el ¥¥Zzche base adj acent the nozzle, and wherein the height of the
base is no nore than 75% the height of the nozzle. Mre preferably, the
hei ght of the base is in the range from65%to 55% of the height of the
nozzl e, dmda nosterrpd eheroaithgntatheuogkbn820id ezel etoghtconimbduee nbz Hase. The si ze

of t base shoul d preferably allaqw for itably I qose fit of the base
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mm preferably around ~ab he base is substantially
cyl i ndri ¢althe Thiss aadr angebledtatcthn sheprpagplestinaiwonhldading th meredigmn ithat are
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that of prior art fans.Preferably, the nozzle extends about a nozzle axis

t o défi ndcighe coigedinadram tioughd whitlkchnozzle remote from the base to the end of the

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

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

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

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



air fromoutside the fan assenbly is drawn by the air flowemtted fromthe
nmout h. Preferably, the nozzle surrounds the opening. The fan assenbly is in
t he for mwb ai0bloagel ess fan assenbly. Through use of a lpcadms2esms6mn
assenbly an air current can be generated w thout the use of a bladed fan.
Wthout the use of a bladed fan to project the air current fromthe fan
assenbly, a relatively uniformair current can be generated and guided into
a roomor towards a user. The air current can travel efficiently out from
the outlet, losing little energy and velocity to turbul ence. The term

' bl adel edsefeiablydhedndzeledesands bkow of muzzrssentbl defing thehomshingi thrdugbvwh'ieh emtted
or prOject f or war d fr m t he fan sse W thout th e of, novi
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out put am%gaag[ , ¥ 3L IeRuASIRs tR§RAtngOVi ng bl ades from which the air flow
is directed tomards a user or into a room The output area of the bl adel ess

fan assenbly may be supplied with a primary air flom/generated by one of a
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fluid'transfer devi eévice such as a

not or 1 otf@r aReEbBr anaalb baded chirpe Igblearraté@ fvitheBethatuse of b hmadad ifarf. | W¥ithotlihe
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assenbly as eless i1sn I nten to exten escription of the
power sounoentacud tcorpeffeidmslysachir@s thotootist, idsatg Attle ¢erecgy aeldvélocitysecondary
fan f nctl Exanpl es of secondary fan functions can include |ighting,
adjuéﬁne WTEEH“bSC|IIat|on of the fan assenbly. The nouth is preferably

| ocated towards the rear of the nozzle. The nozzle preferably conprises a
surface, preferably a Coanda surface, |ocated adjacent the nouth and over
whi ch t hdhedernh blaickss' angwd o alediribect fantesscanbly fih ovhidndit flow istaritéd om
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Consequently, a bladeless fan assembly can be considered to have an output area, or
15  emission zone, absent moving blades from which the air flow is directed towards a user
or into a room. The output arca of the bladeless fan assembly may be supplied with a
primary air flow generated by one of a variety of different sources, such as pumps,
generators, motors or other fluid transfer devices, and which may include a rotating
device such as a motor rotor and/or a bladed impeller for generating the air flow. The
20  generated primary air flow can pass from the room space or other environment outside

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

outlet.

Hence, the description of a fan assembly as bladeless is not intended to extend to the
25  description of the power source and components such as motors that are required for
secondary fan functions. Examples of secondary fan functions can include lighting,

adjustment and oscillation of the fan assembly.

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

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



surface. The Coanda surface preferably extends about the opening. A Coanda
surface is a known type of surface over which fluid flow exiting an out put
orifice ovoeimwotsbe surface exhibits the Coanda effect pcTheB2biomisokezends to
fl ow over the surface closely, alnost 'clinging to' or 'hugging the
surface. The Coanda effect is already a proven, well docunented mnethod of
entrainnment in which a primary air flowis directed over a Coanda surface.
A description of the features of a Codhda surface, and the effect of fluid
fl ow over a Coanda surface, can be found in articles such as Reba,
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follow ng description this air floww.l| be referred to as Prlnary air
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surroundi ng nozz e, Wwhich acts as an P'eF to
suppl y bdbburhfited mdifsdy oRefitrdih@sntalind whivh sqﬁﬁ@rﬁe@k fbw isoditdredusesi.a The
entrained air will be referred to here as a secondary air flow _The

secondar §-oanda Furdagei A @esarption &Wlﬂ%éeaﬂ%w% pdcandy syiass. gl herdfeghpf
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ot her regions aroungit ?%n asse passes predom nant through the
openi ng dehéenad, Uyhmﬂeezmzmﬂeel%ﬁh@gpa; Béraw 92 aiTthrddghvwasdiof adt @ado verfadehe

Coan surf.ace ¢ nblned Wi, t the entrai_ned se ond apr equates to a
Cot allVaj AnARGHSEhATORR Gri UL 6 P ik Ib%é?ﬂghgﬁvaem%% by the

nozzle @@Qﬁ@&gghﬁwdqﬂﬁng@Qﬁﬁhﬁnent of air surrounding the nouth of the
nozzle is"such that the primary air flowis anplified by at |east five

times, nmore preferably by at least ten tines, while a snmooth overall output
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section alidviag Megetiptioh shiP bR fFRFARAIY be referred to as primary air ﬂow. The primary
15  air flow is emitted from the mouth of the nozzle and preferably passes over a Coanda
surface. The primary air flow entrains air surrounding the mouth of the nozzle, which
acts as an air amplifier to supply both the primary air flow and the entrained air to the
user. The entrained air will be referred to here as a secondary air flow. The secondary
air flow is drawn from the room space, region or external environment surrounding the
20  mouth of the nozzle and, by displacement, from other regions around the fan assembly,
and passes predominantly through the opening defined by the nozzle. The primary air
flow directed over the Coanda surface combined with the entrained secondary air flow
equates to a total air flow emitted or projected forward from the opening defined by the
nozzle. Preferably, the entrainment of air surrounding the mouth of the nozzle is such

25  that the primary air flow is amplified by at least five times, more preferably by at least

ten times, while a smooth overall output is maintained.

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

30  shaped to define the diffuser surface.



shaped to define the diffuser surface. The base preferably conprises neans
for generating the air flow. The neans for generating the air flow

pr ef er ablwocompmises an inpeller and a notor for rotati pgrtdBoionpeisrer to
create the air flow The inpeller is preferably a m xed flow inpeller.
Preferably there is a diffuser |ocated wthin the inpeller housing and
downstreamfromthe inpeller. The notar is preferably a DC brushl ess notor
to avoid factional |osses and carbon debris fromthe brushes used in a
traditional brushed notor. Reducing carbon debris and em ssions is

advant agddasbadse pacfetabgn comppsils| meanst fos egesitativg teqwirr DowmenThs uedanagon

hospital or arounpd thase with allergi.es. Wile inductiagn to ich are
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provi de ampuedh 9 dedte tROUAG AdwOPERAtPE |t OIS §ftsfetbaN a aRixcDdUSY Iigpendt or . The
base pref erabl?/ conprises neans for inhibiting renoval of said neans for
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preferably conprises a notaor |ocated within a notor housing, and wherein

sai d mearsdropr debilksi BRY | GipisHEMpVS| adyRNtageads nards clegh gerollBnhgeridvai r 1 ow
from the hase, i fer - Aar ] maﬂh housi ng
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preferably housed within an inpell.er housing having an air inlet and an air
butt b A e Bk gk M of SRETHING STEPLT DRB AR LB MOEE means for
directing a portion of the air flowfromthe air outlet of the inpeller

housing towards the interior passage of the nozzle. The direction in which
air is erfihet babef prsharelle edmprongs | meansf farhmhingped Iremovaust rsgidi snegneffer abl y
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i's prefemnaahy faNiRBbaing removal of said means for generating the air flow from the base
15  preferably comprises a retainer located over said means for generating the air flow. The
means for generating the air flow preferably comprises a motor located within a motor
housing, and wherein said means for inhibiting removal of said means for generating
the air flow from the base is preferably arranged to allow movement of the motor
housing relative to the base to reduce the transmission of vibrations from the motor

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

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

25  passage of the nozzle.

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

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



and is preferably shaped to divide the air flowinto two air streans which
flowin opposite directions around the opening. In the preferred

enbodi mrenvo 2bhveiosds fl owpasses into at |east part of thecrdevicwsopassage
in a sideways direction, and the air is emtted fromthe air outlet of the
inpeller housing in a forward direction. In view of this, the neans for
directing a portion of the air flowfromthe air outlet of the inpeller
housi ng preferably conprises at |east %ne curved vane. The or each curved
vane is preferably shaped to change the direction of the air flow by around
90. The @uasseentyanhdsisapat shdpentaor tpastage renesidesvaye dgegminf modithe dioss in t he

vel ocity of. t ortions e air flow as they ar irected into fhe
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openi ng, tRNGhE $ncRhEFRIdRRE N 2N PoYtidh -of Fiedie Ia®! fYorh Mg NP3 oPxhemsili@pout t he
opening by a distance in the range from50 to 250 cm The nozzle preferably

conpr i sedouting pacferablyecanapriscelef 193ptnena hervehivand. ol hp as sage carvdd tveae rout h,
d ' i.d 1] i ! ) st "
an ngelr:) Ire?et%%brl syh%{bef‘cjngoa‘?rﬁoan %%ﬁe\/\@lréctl%g rH%rth?S ?ﬁafﬁogvp t%ﬁ'a?&glﬁ%({ 'acﬁliet defining the

nout h: ef éra ) u as an outle € spacing weenh t he
opposi ng vanksf A€ sisapad sé et eiekd BinoQfigrificanttugt in 1hs vielvcithef tangetiddsonNtls 5 nm t o
5 mm rmrerﬁ)referably inthe range fromO0.5mto 1.5 nm The nozzle may
conpri se arflgnpethey asi diggeisd dntp G BHUIORAAS M er casi ng section whi ch define
the mouth of the nozzle. Each section is preferably fornmed froma
respective annul ar nenber, but each section may be provided by a plurality
of nenberPsefembhechedntaheiththe nozztet hetendss ebas sthotdpedingp ahdrimnfrbfatabsect i on.

The ter casin ection is preferably shaped so as to. partially overlap
the_ﬁ neri"g %ﬁ-ngrei%re‘elwotﬁ? PORHS eég?ﬁg%ﬁéfmtéﬁ%ﬁp%% ¥ ARG follieraper be
defined BR8N, LARPPIHINGLIL hRRSal) blpritest &7 B WAL ae@iing M | Nner
casing section and the internal surface of the outer casing section of the

nozzl e. Tiferieropesbage g thomonihs end whktenmbdid yt tshstapaceels cdroprises gppesizgart t he

over! 000,24 35 . 405! BRI IR ASEHLER AT R R
uni for m oiwRh thé Sipdsidb QUEfadciat BR&UBGef thE thoufAig 8h hebRa &My BNy tvenl y
> pac?g alSOr?lrgn, trnhoﬁr:e gg[felrg‘tt)lil in the range from 0.5mm to 1.5 mm. The nozzle may comprise
an inner casing section and an outer casing section which define the mouth of the
nozzle. Each section is preferably formed from a respective annular member, but each
section may be provided by a plurality of members connected together or otherwise
assembled to form that section. The outer casing section is preferably shaped so as to
20  partially overlap the inner casing section. This can enable an outlet of the mouth to be
defined between overlapping portions of the external surface of the inner casing section
and the internal surface of the outer casing section of the nozzle. The nozzle may
comprise a plurality of spacers for urging apart the overlapping portions of the inner
casing section and the outer casing section of the nozzle. This can assist in maintaining

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

evenly spaced along the outlet.

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

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



The base preferably conprises control nmeans for controlling the fan
assenbly. For safety reasons and ease of use, it can be advantageous to

| ocat e cowbrolo/®bewents away fromthe nozzle so that thecemsolosdénctions,
such as, for exanple, oscillation, tilting, lighting or activation of a
speed setting, are not activated during a fan operation. The maxi mum air
flow of the air current generated by the fan assenbly is preferably in the
range from 300 to 800 litres per secord, nore preferably in the range from
500 to 800 litres per second. An enbodiment of the invention will now be
described with reference to the acconpanying drawi ngs, in which: Figure 1

is afro view of a fan senbly; Figure a), i s a perspective.yiew of the
base of e MRS ARy ey aient eriief b e oS LRMEEFL R ow o
the nozzlg fhgt MRnf 300 85860 R sEEGUl thots plFGBIS iR (80 rdnfe FonPYEY to
perspective view of a portion of the nozzle of the fan assenbly of Figure

1; Fi gur 808 lifres perseearidonal vi ew t hrough the fan assenbly of Figure 1

Figurg 4 is an enlarged view of part of Figure 3; Figure 5(a) is a side
view Of the fan assenbly of Figure 1 showing the fan assenbly in an
untilted Aposntbodenti guniee Shiantivs @ilbimdey Weedewtibéhewitlancasarebloy thf Fi gure
1 show ng the fan assenbly in a first tilted position; Figure 5(c) is a

si de vi eWcEMARENEHdawigse WM Figure 1 showing the fan assenbly in a
second tilted position;Figure 6 is a top perspective view of the upper base
menber of the fan assenbly of Figure 1; Figure 7 is a rear perspective view
of the miedigurbddya fibnt iewfodn fasswsedobly; of Figure 1; Figure 8 is an expl oded
viemqgf the main body of Figure 7; Figure 9(a) illustrates the paths of two
sectional views through the base when the fan assenbly is in an untilted

POSi ti ONiFjgure 2(a) is a perspective view of the base of the fan assembly of Figure 1;
Figure 2(b) is a perspective view of the nozzle of the fan assembly of Figure 1;

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

Figure 1;
Figure 3 is a sectional view through the fan assembly of Figure 1;
20  Figure 4 is an enlarged view of part of Figure 3;

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

an untilted position;

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

first tilted position;

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

30



Figure 9(b) is a sectional view along line A-A of Figure 9(a); Figure 9(c)
is a sectional view along line B-B of Figure 9(a); Figure 10(a) illustrates
t he pat hswof2otvmodfsur t her sectional views through the bagerwisnwdsessan
assenbly is in an untilted position; Figure 10(b) is a sectional view along
line CGC of Figure 10(a); and Figure 10(c) is a sectional view along line
D-D of Figure 10(a). Figure 1 is a front view of a fan assenbly 10. The fan
assenbly 10 is preferably in the form®f a bl adel ess fan assenbly
conprising a base 12 and a nozzle 14 nounted on, detachable from and
suppor t edfigye tohis dhapepctshectivae hicwedlethenppert baskirgembeerX{fathe fahessombly 0P
conprise?”a sTbstantiaIIy cylindrical outer casing 16 having a plurality of
air inletd®48'in the formof apertures located in the outer casing 16 and

t hrough which a primary air flowis drawn into the base 12 fromthe
external environment. The base 12 further conprises a plurality of

user - opetadire 7but tah serspechne viewuddhe maby bady o f dhcafan assembly eloigrsi i ng t he
operagion of the fan assenbly 10. In this exanple the base 12 has a hei ght
in thée range from200 to 300 mm and the outer casing 16 has an external

di anmet er Higurt Bés fraegoded amawl 00tht ena2® BodyoWigircr7ef erence al so to Figure
2(b), the nozzle 14 has an annul ar shape and defines a central opening 24.
The nozzle 14 has a height in the range from200 to 400 mm The nozzle 14

conpri seg: for
em'rr?t i ng%é rrg?k% mltgﬁrealteggt%& ?gtsh é ?r)b%g %S&anaf ?‘%&8 ngﬁ?h?ﬁ éﬁ%%es %ﬁﬁgegg‘hy fa?f[ﬁe nout h
26 ext endsscatbly sas tin patiltédapdsitioabout t he opening 24. The inner periphery of

t he 6zzle 14 conprises a Coanda surface 28 | ocated adjacent the nmouth 26
and er which the nouth 26 directs the air emtted fromthe fan assenbly

10, a diﬁﬁgﬁ@gggqgggggo§gV&g@@bgghg@wgghq@%§h9§@&he Coanda surface 28 and a
gui de surface | ocat ed downstream of the diffuser surface 30. The

di ffuser surface 30 is arranged to taper away fromthe central axis X of
t he opening 24 in such a,way so as t ssi.st _the flow of air emtted from
the fan igggﬁéﬂélﬁ%$”$ﬂ%ﬂ§' §°§%§?%ﬁdﬁafﬁﬁ?ﬁk A the diffuser surface 30
and the central

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

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

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

diameter in the range from 100 to 200 mm.



axis X of the opening 24 is in the range from5 to 25, and in this exanple
is around 15. The guide surface 32 is arranged at an angle to the diffuser
surface 3Qoto1diwnisber assist the efficient delivery of acemB2ngseisr fl ow
fromthe fan assenbly 10. The guide surface 32 is preferably arranged
substantially parallel to the central axis X of the opening 24 to present a
substantially flat and substantially snooth face to the air flow emtted
fromthe mouth 26. A visually appealiﬁb tapered surface 34 is |ocated
downstream fromthe guide surface 32, termnating at a tip surface 36 |ying
substantially perpendicular to the central axis X of the opening 24. The

angl e su bet d sur 34 and he centr xi s X of
the opanthah sstcreden 36 do diryt SSL At SaloTfEngaf AmnioeRt abf dslihn i o 24
in a dlr%@ﬁ&QQ)Q%hgadlH%e%b%ﬂQIHMQsQ%&%hﬁhmﬁéhﬁgéfﬁﬁn?b@upmmﬁmﬂg Beis in
t he range fron1100 to 150 mm and in this exanple is around 110 mm Figure

3 illustmarde 14 @@mﬁsmalmqnﬂe%tlh%@bwwﬁés tharrcasefeths| fpn @@sembﬂﬁelﬁafglé 12
conpriseg attmg"‘ﬁrr nxﬁ rﬁt?ly ﬁ‘)”aﬁd‘%h%u djary, epe?lﬁazgezﬁe % outh nted on

the | dwer b an upper fount ed on" the

i nter mdleafeﬁdbaﬁﬁaﬁﬁimﬁﬂly%oufr e dpenep ztmasemﬁﬁfiaepeﬁlﬂlehﬁsf alesmdzabam ially
flat bottomsurface 43. The internedjary base nmenber 40 houses a caontroller
44 for cGEAMPERISiAHgoanda suikse2S lagntest ady frfémf the mesde Ao pyd ar whichethp gipaeh t o

depr essi hg user 0 h

and/ or rr%ﬁl %kfcgst ﬁgnagfm?ﬁ%{ ﬁg’gr? ﬂgé;tgrnagfsg&glys 19"‘%‘ dlﬁﬁe %ﬁf%crerlréglq g?aé&gase
menber 4@owaytrahsof the @eendmnsuoface R§ and mguniecshffmesm léﬁatéd)donMehﬂnaif itheg t he

i nt er nedi bas 4 nd t er base, nenber 42 |ve tpo the
| overObaddTihers acgggb%ﬁ@ f Eﬁ%ﬁé ST TR | SR RN tahercamy %enéraﬁ base
manber 42xisSX BE ?ﬁee('il%lﬁ ng ?ﬁfn"‘ﬁ%ﬁ‘ a80a,200as1@Ohssidinlc iffowt B Sir 86209 Borh Shar ound

90. In this exanple, the oscillating nechanism 46 is arranged to perform
around 3 fapaBemblyi 10. aifh@mngiysmlé@lq@érbehwmtthe didfuser swsfagederand ald ecngi8l ext ends

AR R A RIHLT AL s T R CA TOET
base 12 has amhcQpRR shPReS 3B Marrai3ed Uppe Emélél?e@ the diffuser surface 30 to further
15  assist the efficient delivery of a cooling air flow from the fan assembly 10. The guide
surface 32 is preferably arranged substantially parallel to the central axis X of the
opening 24 to present a substantially flat and substantially smooth face to the air flow
emitted from the mouth 26. A visually appealing tapered surface 34 is located
downstream from the guide surface 32, terminating at a tip surface 36 lying
20  substantially perpendicular to the central axis X of the opening 24. The angle subtended
between the tapered surface 34 and the central axis X of the opening 24 is preferably
around 45°. The overall depth of the nozzle 24 in a direction extending along the
central axis X of the opening 24 is in the range from 100 to 150 mm, and in this
example is around 110 mm.
25
Figure 3 illustrates a sectional view through the fan assembly 10. The base 12
comprises a lower base member 38, an intermediary base member 40 mounted on the
lower base member 38, and an upper base member 42 mounted on the intermediary base
member 40. The lower base member 38 has a substantially flat bottom surface 43. The
30  intermediary base member 40 houses a controller 44 for controlling the operation of the

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



menber 42 conprises a cylindrical grille mesh 50 in which an array of
apertures is fornmed. In between each aperture are side wall regi ons known
as 'l andswo 26tveoeqaertures provide the air inlets 18 of trhe/dmes/kdze’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 enbodi nent the open area |s 33% of the total nesh area, each
aperture has a dianmeter of 1.2 mm and 13,8 mm from aperture centre to
aperture centre, providing 0.6 mmof land in between each aperture.

Aper t ur e Fapees hlae@2(a9 angdquri mapupdl gionadfr the luew dpatablet diel 32anTlas wéarviegiarbut

| ar ge apertures .can, trans vi bration nd noise. fr tor to the

ext o nal BRI TIGHRBMO MAA DR AouR 4D ofoe bk nssg Tvibrsenagte dfe

conpr om §@eREIAES DaldMembi040 Bt B tuphBELBEEHRP 42T IRISH BOhwRALNYS for
free, unrestricted inflow of air |ntpo the fan assenbly. The ugper base

menmber 42ndiRRes k. aﬁhprfpegq ef cach perillatioankyele pﬁéhq)mpmrlyasalmem @wH2 A¥ ough
th t o h 2., Pref th
the a 2: r%bl% b RY’ d e{n% o an% gﬂglexa gle Fé‘a]r(;e)u%%% In tfng e%ér%&an | €

i mpel ormo a Mxe S

connect edhd escélakiag Me}éh@rﬁﬁﬁt465§a1€aﬁg%ﬂ(ﬂd) perfert W@ﬁﬁﬂ g té Bleﬂatiﬁmt@rcle'é@er In this
exarrple the notor 56 is a DC brushl ess notor hawg a speed which is
vari abl enﬁyutteheé eeﬁ%smﬂweéﬁabia“ﬁﬁxteééwﬁe@ 1348 APSEHIC ﬁp%meﬁlﬁéﬁwf&fbaﬁ%e di al

tzg 13?80 %&e%g{)@fngg% use otﬁe ﬁ&%fs?eﬁﬁﬁ{ﬂf ol n the range from5, 000

or bucket conprising an
upper port| on 58 connect ed to a | owner port| on 60. The not or bucket is

retai ed thin the u er._42 by a notor k retai ner 63. The
upper1 HhREr E glgggrefﬁ@ﬁﬁleer Hé%ﬁ ﬁapgr %/% BBenauERﬂrleﬁ ri YR e¥SSur f ace
65. The R Xer ch&ﬁﬁzprfs% al d}%hdﬁ@al'%nlfé%@&cg@% tothidhen QAREY olfpa%@ftur%g"ils of t he

upper base nenber for exanple by a snap-fit connection he not or
and its rfmtrmd Bubke‘teeareeclnmertnregardIsgdeofmhlrtegltoesjkmmm he'lands' o Thb apkatres et a| ner

63, allown t tor base .nenber 42.
The uppof A BE Ph dpper g% Reloen R-abiss e dus Told Rars SeBr! dpn
grooves LokndrRialBebely af 6pBY AR e@lﬂrvﬁle@tftottH@tdwtseffa@dur%@@ﬁt&%p%ﬂuﬂeeaﬁe a
shaped cut away' portion.

the illusfrated embodiment the open area is 33% of the total mesh area, each aperture

has a diameter of 1.2 mm and 1.8 mm from aperture centre to aperture centre, providing

0.6 mm of land in between each aperture. Aperture open area is required for air flow

into the fan assembly, but large apertures can transmit vibrations and noise from the

motor to the external environment. An open area of around 30% to 45% provides a

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

unrestricted inflow of air into the fan assembly.

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

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



The upper end of each of the grooves 161 is in open conmunication with the
open upper end of the upper base nenber 42. The open groove 161 is arranged
t o ext endwoemw@ogby fromthe open upper end of the uppectmReiosnser 42. A
| ower part of the groove 161 conprises a horizontally extending track 163
havi ng upper and | ower portions bounded by the outer surface 65 of the
upper base nenber 42. Each pair of open grooves 161 is | ocated
symmetrical ly about the upper end of {he upper base nenber 42, the pairs
bei ng spaced circunferentially fromeach other. The cylindrical outer
surface % thé uppe lnqspenerebfd 4 carhprisep pecylbalsiealneutbe surkee fadr t Rbe noaompr i ses a

[ 165 hav t d 167 d
The wedoTrtnsarges kb isspani Sebpda ohbREE rREO L S httrre Do
nmenber  42xamplelbyeasiupiedamnbB e THO Mok I0al OB hRebruckétnira nbﬁﬁ@ﬁi@}l ive
cutaway portion of the outer surface 65. The notor bucket retainer

conpri se§oemnc¢ﬁeldovthn anqiorr buckasrogBecr#id adewingxoaedinayernenent dhe nfqt@rﬁ& he

upper ¢ end et ai ner 63. Each curved vane 65a, 65b
overlaps " aﬁ% 5%9 2%65%%§§%p%rtlon 58 of the notor bucket. Thus the notor

bucket retalner 63 and the curved vanes 65a and 65b act to secure and hold
t he notor_bucket | ace during npvenent and handling. In particular, the
not or budibe tuppete} te:@pmré&ﬁé%frenm%4%ﬁpeprlﬁﬁ§éwetpaﬁfé@é@pﬁ@gmog%a@led and

falling teomaly d@'r Hi‘x?o orf 8}??1%&1“@%%9 6%%%%\169/ O%l?atplé&@&m P* g {(hed (ne

of the upper t|o ower portion he noto

conpri sedha 1d1pf:1f aseof @2ch nf theegdoovem btﬂ 8 mit gicnocvanyudcg®nhaith e sperr al fi ns
62a, .and which jis.|ocated downstre f omthe inpel]er 52. e of the
spirdP fiwRECTeYY qfatge &PEYb smqﬂaher i RS ORSE 49 @%L@a%ﬁr@% B eAER when

section e%%%mlya fibh e Bg r Y& bf ﬂa@ hbp{ertdaﬁéﬁh%bém URR&Kcrias rikiTDer 42.
This spiral fin 62a is shaped to enabl e a power connection cable to pass

t hr ough tgheoviei hol6 2ampiises mazomdbkextenélngdm@ﬂ(ewmhamg upgat anduntved on, an
i npel I er housin Th eII S 64 i int ted op a
plurali typo %onér]i)gmlcieldl @Baong ﬁéﬁ 8%1 8%@% upper Base member 42. TEECH pair of

open grooves 161 is located symmetrically about the upper end of the upper base

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

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

outer surface 65.

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

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

30



in this exanple three supports, located within the upper base nenber 42 of
the base 12. A generally frusto-conical shroud 68 is |ocated wthin the

i npel | er wousiomgo4&4. The shroud 68 is shaped so that thecowsoipdgss of the
inpeller 52 are in close proximty to, but do not contact, the inner
surface of the shroud 68. A substantially annular inlet nenber 70 is
connected to the bottomof the inpeller housing 64 for guiding the primary
air flowinto the inpeller housing 6414 The top of the grille nmesh 50 is
spaced above the inlet nmenber 70 by around 5 mm The height of the grille
mesh 50 iGneprfghe npjrypoarauitiakbthertowert portign K8 olf ehavmetor bEclaat doBHrmaes aThe t op

of the i | 1 er,. hoysi 64 c rise substanti.al Ly annul.ar, air ouflet 7 1
or  gui dingust B2 At 5 18D Of aq R PBHY S PRUE AP FBt EFhgaa4 i i e i the

nozzl e 14owhkteda@l BBMthe IhgIRASE bde Bpﬂmgframﬁmhm@ siUsenEhmginvBAREr s for

reduci ng noi se em ssions fromthe base 12. In this exanple, the upper base

menber AX-gfapederdsasection vdsapedtivasd alogg gding pagrent Yauteallydhioeeh #ee urpeat ed

o RorSare JATPBCA od Ik PR KT Rar e Al AgBadt SHhEShOT Rk B e

grille mpaks thduih theotmé®d at substantially the same height as, and in close
proximty to, the upper surface of the disc-shaped foam nenber 72. In this
enbodi ment the air inlet nenber 70 is spaced fromthe di sc-shaped foam

menber 7 \ i : r . f air

i nlet re§P§H“@Pg$ﬁ§%§ggég%ﬁgégﬂﬁgh%é?H%§%%§3&%éﬁhgﬁéﬁgg$8 1@%6gbﬁ%$?se t he
ci r cunt enmpeléer dibugihg a4 ris, imhet, mewdied o @ pharhlityplfiaegulbyty sheecd setrns &6f r om t he
air inlet nmber 70 to the upper surface of the disc-shaped foam nenber 72.
The gﬁr F A B EnRs g PP Rt g i preh aﬁemﬁwg“@@% th e ront

provi des s bal-ANC &uRBIMRRAI shr¥®d ¥REs Wcalcraminiaats iafeli? rRRSAE Bar ethect ed
noi se and vibrations fromthe notor and an air inlet region sized to enable
a pri mar yphioudw8riastleped so that the3mutdri adgesoipibe impdnd? are naglosswexiblity tor ovi di ng
a greate

e 0LE T G Ll OO YR AEESRIRE by IR, A Bl 5L
Restri ct ingnBdnerof tsovordkctad Mo tthe thdGom of the impeller housing 64 for guiding the
15  primary air flow into the impeller housing 64. The top of the grille mesh 50 is spaced
above the inlet member 70 by around 5 mm. The height of the grille mesh 50 is
preferably around 25 mm but may be between 15 and 35mm. The top of the impeller
housing 64 comprises a substantially annular air outlet 71 for guiding air flow emitted
from the impeller housing 64 towards the nozzle 14.
20
Preferably, the base 12 further comprises silencing members for reducing noise
emissions from the base 12. In this example, the upper base member 42 of the base 12
comprises a disc-shaped foam member 72 located towards the base of the upper base
member 42, and a substantially annular foam member 74 located within the impeller
25  housing 64. The bottom of the grille mesh 50 is located at substantially the same
height as, and in close proximity to, the upper surface of the disc-shaped foam member

72.

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

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



i npel l er and notor could cause the notor to choke or strain and generate
excess noise. A flexible sealing nenber is nounted on the inpeller housing
64. The fwexvtl®woseal i ng menber inhibits the return of acr/dmotonsomwizr inl et
menber 70 al ong a path extending between the outer casing 16 and the

i npel I er housing 64 by separating the primary air flow drawn in fromthe
external environnment fromthe air flowemtted fromthe air outlet 7 1 of
the inpeller 52 and diffuser 62. The é%aling menber preferably conprises a
lip seal 76. The sealing nmenber is annular in shape and surrounds the

i npel | er aronkt mgmb4r, 7(bm1§ipdiiied|gl}y®1m di/anankteyfrdmmlm tih@létrmpahbes 70ho Usi uppe64
towards th O%ﬁéﬁ éq t |g ratd enbodi.nment. mamamﬂerof
the seal i*Hg? T 86%5 8?“16‘?1% eifﬂ |S§F A SRR T T oM T AR P PRI | er
housi ng & tiRistrited @HLBHInERS iphRelidR- a BAlkscct BiewedH £RoRAId bPRdak’ r@birtd & seal i ng
menber is biased against the outer casing 16 and caused to extend al ong the

i nner f a@bsab reflestesneise andivigatiogs ffan rﬂlmgloéprs@@il an Fdnlel peegampizqBtof t he

prefecre r p .78 a t way from
Phe. i ol TAC ROuLTAG APERG oF BRaF AL NS 0a@ehbba Ry BabhyRdFTgmetr™ 16 g
prefer ablgyeai@r s dmbr eMmfsahbesuld Theessafilys ealucd &hé wit hﬁlét eefip icagsing Qui de

portion for guiding a power connection cable to the notor 56. The EU|de
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nozzle 1 nozzl e rises an annul ar out casing section 80
connected to and extendi ng about an annul ar inner caS|ng section 82. Each

of t may be formed froma plur o] art , but in
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casing section 82 defines the central opening 24 of the nozzle 14, and has
an ext er hatwqserthphecntassgr faerd 8 impickiér hosusmhéﬁéu' sepadtng e pma@wnda

The. out eroBadiing CelpFoleas e TREC PR RrRdin g <Be i an OBGLEHar def i ne
an annul ftlet 71 of the impeller 52 and diffuser 62. The sealing member preferably comprises
15 a lip seal 76. The sealing member is annular in shape and surrounds the impeller
housing 64, extending outwardly from the impeller housing 64 towards the outer casing
16. In the illustrated embodiment the diameter of the sealing member is greater than the
radial distance from the impeller housing 64 to the outer casing 16. Thus the outer
portion 77 of the sealing member is biased against the outer casing 16 and caused to
20  extend along the inner face of the outer casing 16, forming a seal. The lip seal 76 of the
preferred embodiment tapers and narrows to a tip 78 as it extends away from the
impeller housing 64 and towards the outer casing 16. The lip seal 76 is preferably

formed from rubber.

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

shape of a collar and may be a grommet.

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

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



interior passage 86 of the nozzle 14. Thus, the interior passage 86 extends
about the opening 24. The interior passage 86 is bounded by the internal
peri pher avourdmeao88 of the outer casing section 80 anectries2nymomal

peri pheral surface 90 of the inner casing section 82. The outer casing
section 80 conprises a base 92 having an inner surface 93 and two pairs of

l ugs 132 and a pair of ranps 134 for connection to the upper end of the
upper base nmenber 42. Each one of thelﬁugs and each one of the ranps 134
are located on, and upstand from the inner surface 93. Thus the base 92 is
connect egatts, buamd thoy embodihenppash afptheouendawig sdvgom$Omndithe keter cetizg ner 63

and the upper hase. ne r 42 of the base 12. The [rs.of lugs 132 are
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of th p%hﬁm%ggﬂﬁﬁq%%ggpP?ﬁée%95 of the upper end of the upper base nenber
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42. The base e out er casing section 80 conprises an aperture

t hrough which the primary air flow enters the interior passage 86 of the
nozzle 14 fromthe upper end of the upper base nenber 42 of the base 12 and
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peripheral surface 84 of the inner. casjing.section 82, respectively. In this
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line passing dianmetrically through the nozzle 14. hi s exanpl e, the
over | appiand tywo ptirsoeislugu ] 32081dof paihel iamper préd forpenigshien & thempbercendgs thf t he

outer casing.section 80, apnd.the ernal peripheral surface, 84 of the inner
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15  the open upper end of the motor bucket retainer 63 and the upper base member 42 of the

base 12. The pairs of lugs 132 are located around the outer casing section 80 and

spaced from ecach other so that the pairs of lugs 132 correspond to the spaced

arrangement of the pairs of open grooves 161 of the upper end of the upper base

member 42 and so that the location of the pair of ramps 134 corresponds to the location

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

The base 92 of the outer casing section 80 comprises an aperture through which the

primary air flow enters the interior passage 86 of the nozzle 14 from the upper end of

the upper base member 42 of the base 12 and the open upper end of the motor bucket
25  retainer 63.

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

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



preferably having a relatively constant wwdth in the range from0.5 to 5
mm In this exanple the outlet 98 has a width of around 1.1 nm Spacers nay
be spacedwvehouwiovdae nouth 26 for urging apart the overl appigEopasticons 94,
96 of the internal peripheral surface 88 of the outer casing section 80 and
t he external peripheral surface 84 of the inner casing section 82 to

mai ntain the width of the outlet 98 at the desired | evel. These spacers nay
be integral with either the internal ﬂ)@ri pheral surface 88 of the outer
casing section 80 or the external peripheral surface 84 of the inner casing
secti on 8gctiofod aiong arlow passity diametricBlly fhrodghothe andzlS (4) In thhecxapppde, thase

menber 42 | noveable relatjve to.the internedi ary base.nenber 40.and the
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illustrated in Figure 5(c). This axis X is preferably inclined by an angle

of aroundha@dze thaiehermiontihdeifapess teworld anrayitea?d amendet del dpodithe primagys
illustrated ip Fi e 0 e af . f.ul i]t positions. The
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40 are shagedbSohdvival a aclhGvdly REngat twidthSinothe trifgefromt @6 t6 W hacem ofis t he
upper base nmenber 42 and the base 12 are substantially flush when the upper
base menis&imale theoutiet Of dag arwidtherf anepunde §. bmmwbpaccremay bpsraced appydhe 6, the
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of apertures 106. The user-operahle dial_. 22 protrudes through one of the
aper tr cdinEp 6N £7d malaig ﬁ@%%ffbofbtﬁ? ohfig g ﬁ}eeéeég%cﬁgegflb ety ough
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base nmenber 40 i's concave in shape, and may be described as generally

saddl e- shegima. 80AN thpevitmalepetipBerakfuntane 84 phthe ancn pprang sogtidm82 104 of the

i nternedi ary base nenber 40 for receiving an electrical cable 110 (shown in
Figure 3) extending fromthe notor 56. Returning to Figure 3 the electrical

cabl e 11Q@ursin anWPig@ﬂ’J@'Sf{gﬁB’(@ﬁﬁﬁﬂS%@, thBppBt BascahedBérd2 Islaovddbee
electrical cable 110 extending fromthe notor 56 passes out of the | ower

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

12 between a first fully tilted position, as illustrated in Figure 5(b), and a second fully

tilted position, as illustrated in Figure 5(c). This axis X is preferably inclined by an

angle of around 10° as the main body is moved from an untilted position, as illustrated

in Figure 5(a) to one of the two fully tilted positions. The outer surfaces of the upper

20  base member 42 and the intermediary base member 40 are shaped so that adjoining

portions of these outer surfaces of the upper base member 42 and the base 12 are

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

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

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



portion 60 of the notor bucket through spiral fin 62a. The passage of the
el ectrical cable 110 follows the shaping of the inpeller housing 64 and the
gui de porwbaenio/@o@ab the lip seal 76 is shaped to enabl epthasbhaatsnical
cable 110 to pass through the flexible sealing nenber. The collar of the
lip seal 76 enables the electrical cable to be clanped and held within the
upper base nenber 42. A cuff 114 acconmodates the electrical cable 110
within the | ower portion of the upperl%ase menber 42. The internedi ary base
menber 40 further conprises four support menbers 120 for supporting the
upper badernmenibehe 4pparsutfaec 101 of thednwrycdayebase myerbed @0 fFheccsiypreoart

mbers 1 d| h face 104 of the internmedi
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equi di stant from each other, and substantially equidistant fromthe centre

of the upper surface 104. Afirst pair of the support nenbers 120 is
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t he supp rahl.e nbers
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| ower end 126. The outer wall 122 of the support nenber 120 surrounds a

rol Iing &Plmdh® falleavs the plveirepithempelishhousied 4l thegeide gprtiong dafdhent 128
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cylindric outer wa SO t roI i's retained by
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urge surface 104 of th i nternedi a se nenb r 40 by
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support Q%MPQﬁO%@@nﬁﬁ@l&ﬁ@qﬁﬁﬁ&i&&h@hﬁ&?%ﬁﬁ%ﬁ§n§&¢hhat part of the rolling
el ement 128 protrudes beyond the open ‘upper end 124 of the support nenber

120. In this enbodiment, the resilient menber 130 is in the formof a
cor e SHLT LI R0 BFL U ot 5 LS TR S, TR 0,
the int ersagsbrafy tmag%dmm@@rmé}ﬁberﬂnp ohafht SinRhr®edis’ ¥t Me@bbdao! hepgrovenent
of the upper base nenber 42 relative to the
15  ‘support members 120 project upwardly from the upper surface 104 of the intermediary
base member 40, and are arranged such that they are substantially equidistant from each
other, and substantially equidistant from the centre of the upper surface 104. A first pair
of the support members 120 is located along the line B-B indicated in Figure 9(a), and a
second pair of the support members 120 is parallel with the first pair of support
20  members 120. With reference also to Figures 9(b) and 9(c), each support member 120
comprises a cylindrical outer wall 122, an open upper end 124 and a closed lower end
126. The outer wall 122 of the support member 120 surrounds a rolling element 128 in
the form of a ball bearing. The rolling element 128 preferably has a radius which is
slightly smaller than the radius of the cylindrical outer wall 122 so that the rolling
25  eclement 128 is retained by and moveable within the support member 120. The rolling
clement 128 is urged away from the upper surface 104 of the intermediary base member
40 by a resilient element 130 located between the closed lower end 126 of the support
member 120 and the rolling element 128 so that part of the rolling element 128
protrudes beyond the open upper end 124 of the support member 120. In this

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



internedi ary base nenber 40 so that there is substantially no tw sting or
rotation of the upper base nenber 42 relative to the internediary base
menber 40wewidiobs9moved fromor to a tilted position. katclobiddsedrail s
extends in a direction substantially parallel to the axis X For exanple,
one of the rails lies along line DD indicated in Figure 10(a). In this
enbodi nent, the plurality of rails congri ses a pair of relatively Iong,
inner rails 140 | ocated between a pail1 of relatively short, outer rails
142. Wth reference also to Figures 9(b) and 10(b), each of the inner rails
140 has Recturomg-tedaguror, ithe inbemediary bdscancmbaret( dsb Lomprages ,a pindlicoopri ses a
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conprises a curved flange 146 which extends along the Iength of the wall
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internmedi ary base nenber 40 and a curved flange 150 which extends al ong the
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external dianeter as the side wall 102 of the internediary base ne :
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15  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 148 which is connected to, and upstanding from,
the upper surface 52 of the intermediary base member 40 and a curved flange 150 which
extends along the length of the wall 148, and which protrudes orthogonally from the top
20  of'the wall 148 away from the adjacent inner guide rail 140.

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



illustrated in Figure 8 fromthe periphery of base 164. Each pair of stop
menbers 168is | ocated along a line extending in a direction substantially
paral | el wo0heioabs X. For exanple, one of the pairs ofcsiamomasvers 168
is located along line DDDillustrated in Figure 10(a). A convex tilt plate
170 is connected to the base 164 of the upper base nenber 42. The tilt
plate 170 is |ocated within the recess of the upper base nenber 42, and has
a curvature which is substantially thé0same as that of the base 164 of the
upper base nmenber 42. Each of the stop nenbers 168 protrudes through a
respecti \i@loomted afong apliner axftéridyngoin adiecction egbstdiiallp patadld! btbatxishe per i pher y
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base nenfpggurd@galrach race 174 extends in a direction substantially parallel
to the axis X, and is arranged to receive the rolling elenents 128 of a
respective pair of the support nenbers 120, as illustrated in Figure 9(c).
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9(b) and oFHDhierSasiByAast BRnIRBNE0. EHODRES 138ExBAR iR aC(fn‘%%ﬁor? ﬁﬁfsﬂaﬁﬂall{' t he
formof an inverted L-shape, and conprises a substantially vertical

184 and apawlicMedhd bxinde 2086 antingéd torretaivelds rolling elyoreatd 28xfd icspeatiad y f rom
part of the of the u ure f the curved flange 186 of
each i nnéf" E E%BHF“%EEG§§a%PIEFF§‘{Wﬁiggﬁé‘as the curvature of the

curved fl ange 146 of each inner rail 140. Each of the outer runners 182

al so has a
15  The tilt plate 170 also comprises a plurality of runners, each of which is arranged to be

located at least partially beneath a respective rail of the intermediary base member 40
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, each of the runners extends in a
20  direction substantially parallel to the axis X. For example, one of the runners lies along
line D-D indicated in Figure 10(a). In this embodiment, the plurality of runners
comprises a pair of relatively long, inner runners 180 located between a pair of
relatively short, outer runners 182. With reference also to Figures 9(b) and 10(b), each
of the inner runners 180 has a cross-section in the form of an inverted L-shape, and
25  comprises a substantially vertical wall 184 and a curved flange 186 which protrudes
orthogonally and inwardly from part of the top of the wall 184. The curvature of the
curved flange 186 of each inner runner 180 is substantially the same as the curvature of
the curved flange 146 of each inner rail 140. Each of the outer runners 182 also has a
cross-section in the form of an inverted L-shape, and comprises a substantially vertical
30  wall 188 and a curved flange 190 which extends along the length of the wall 188, and
which protrudes orthogonally and inwardly from the top of the wall 188. Again, the



cross-section in the formof an inverted L-shape, and conprises a
substantially vertical wall 188 and a curved flange 190 whi ch extends al ong
t he | engtwoabidioesswal | 188, and whi ch protrudes orthogomalrigs2amhsosnar dl y
fromthe top of the wall 188. Again, thecurvature of the curved flange 190
of each outer runner 182 is substantially the sanme as the curvature of the
curved flange 150 of each outer rail 142. The tilt plate 170 further
conprises an aperture 192 for receivi%b the electrical cable 110. To
connect the upper base nenber 42 to the internediary base nenber 40, the
tilt pl atcer\@me pEthcrouerctddthnge 699 dbheacbrouemtranricon8? fid wwbstratiadly the sfEhgay es 7

and 8, a rac 174 o the |t. plate 170 ed hi nd and
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base nenber 42 may be threaded through the apertures 108, 192 in the tilt

plate 170 and the |nterned|ary base nmenber 40 respectlvely for subsequent

connegt i i.n t plate
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t he curved fla@gg 190 of each outer runner 182 is | ocated beneath the

curved fIthh 1 Wk logatedediprstlyibghing gng in fing with Al supgort pegdepsak20epfithe Fi gur es
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plate 170 is housed within th e recess of e upper base nenbe .
i nter rredwamythbamgrnnmimm bamnarnuertélﬁ)esoub@iéhe bdkeg ehemignts 128 eag@etth@racmver ted,

andthe e nmoer I d t he di ctl of. t eals X 1o
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t he base 164 of the up P base menber 42. A self-tapping screwis screwed
i nt oléachn §iguresd(b) and 10(b), and the curved flange 186 of each inner runner 180 is located

beneath the curved flange 146 of a respective inner rail 140, as illustrated in Figures
9(b), 10(b) and 10(c).

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



apertures 194a to enter the underlying protrusion 196a, thereby partially
connecting the tilt plate 170 to the upper base nenber 42. The internediary
base mentwo 24{v/ios4sbhen di spl aced in the reverse directi eaTiagB208MB6d67a
second plurality of apertures 194b |located on the tilt plate 170. Each of
these apertures 194b is also aligned with a tubular protrusion 196b on the
base 164 of the upper base nenber 42. A self-tapping screw isscrewed into
each of the apertures 194b to enter tﬁ% under | yi ng protrusion 196b to

conpl ete the connection of the tilt plate 170 to the upper base nenber 42.
When thesuppedibmsewhsﬁhéﬁz@EﬂmSSdQﬂbdhemmﬂdmthmdbﬂﬁagqmd&mmylb%@Eunenber

40 and the bopttom surf base ,menber ositioned on a
copaort  SErPR AR RS E T e e M2l e R G e PRt A he ol
el ements 128 of the support menbers 120. The resilient elenents 130 of the

support nenbers 120 urge the rolling el enents 128 amaé fromthe cl osed
| ower end’gh@meofpp@mbasg ammbetr Reintsttaehed 20 the irdergicdtazn dasowhemher 40 aud i ci ent

to ingi b'ttﬁ] t?oct{o%ﬁ)ku’} ol o? %bés‘érr{leﬁ‘ﬁ% Oy 3%f tsﬂf'%néc{‘éne er%o%r s?{x]r@ges%hémnber

40 whén se ne or “exanp uStrated in

each of Iﬁpgwt%e ﬁ(eb])oer 1 o) supﬁ&tém)bwhé rdlfi6g klchizats| l@@ﬁi’ftl&ﬂdlpi)ﬁﬁ n@mbdie upper
base nmenber 42 is uzged away fromthe upper surface 104 of the |nterned|ary

base mendéf. Adctresikg @E-men&Sol«&Oa%ﬁthﬁ HEPRBEMGREASIRE Hrghcupee @ thenber
2 |
42 is 1ilbedy, g%rﬂ% fo‘;ed foer 26l 956 oF tﬁersglﬁégfg'diéggw 18%@2;% isthiQe U 9€S

t he concave upper surtfaces of the curved e runners
agai nst _twieclkc enudficicower inbibitf scgsn®bf ttltaeuppmr \serfadels arfghs idtdiGnedit? tase t he

| To tilt th b b t th t ¢ di b
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tilted positions illustrated in Figures 5(b) and 5(c), causing the rolling
el ement s 4228 umgﬁdeaveﬂyofrgmttﬂle upacesurtized 106t éhe h@emé@ry basemmmhtre40 42 is in

t he desired posi user eases the u r 42, which is
ot ai ned ProyeRh Eorid st SR b BS Feee G RS, PER e i a b e bugh t he
c ]9”: ﬁCt bR ¥@RA dfgﬁe £RIMeAY ElcMPRE 36 Wi dRGRS cOcald 8psa isueicck loimgesurs&b, 190
0 € runners an

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

146, 150 of the rails.

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

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

25  the convex lower surfaces of the curved flanges 146, 150 of the rails acting to resist the
movement under gravity of the upper base member 42 towards the untilted position
illustrated in Figure 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.

30



the convex | ower surfaces of the curved flanges 146, 150 of the rails
acting to resist the novenent under gravity of the upper base nenber 42

t owar ds twe 20nwiob44sed position illustrated in Figure 5(apcriBofoushas7tit! ed
positions of the upper base nenber 42 are defined by the abutnment of one of
each pair of stop nmenbers 168 with a respective inner rail 140.Referring to
Figures 2(b) and 2(c), to connect the nozzle 14 to the base 12, the nozzle
14 is inverted fromthe orientation i Pustrated in Figure 2(c) and the |ugs
132 of the base 92 of the outer casing section 80 |ocated directly in |ine
with the Mrﬁﬁﬁnglppﬁilgumd(@fand IiéC)otpeqongfroodwamzzleﬂdb theHmse ppehe vowtlof4 t he
upper base. menb this . 05|t| 34 .0of the base 92
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t he upperofhRs sutE i@y &%uOﬁ@dlb&ﬂaiaﬂ&ﬁgdmﬂﬂki@ﬁﬁtﬁiTﬁﬁp predag oferpder 165
abuts an upper surface of a corresponding ra 134 l'ugs 132 are

aﬁcommd@pe@l gmogvhs hot pEthspwiciyensbeicide wmerabﬁ&e mpentigadd. dn th1§ pesitian éee over
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engage wi ve al ong nozzl e 14

rel ati ve of ohd igpcbane ot the dpper bakeahéraberad2s and au:Steperbdn gufaRwkdéh hedgain up
and slide over the taper 167 of the wedge nenber 165. Wth continued
r ot at i on AMRF 04 GPHIseary wpner isyidageoof t gorpespandipg gapp g4 1 3k @gqi dPESE over

the side aggdn{lrﬁ&@a?ecf)@vlth etp%‘?g%fgﬂ&‘é@&efm]a% thd Ese“)%rﬁB nfotthtddSove ﬁg;h?%“t 'y

retai ned e side wa I'n this wa nozzle 14 is into
engagenerhd wif the tgper basemdi@berT4ie Ih&hgﬁdﬁzdmssmmaluraque&mmmmﬂaaowe

f h nbl.y d b ..
engadla. e o Eare 163 0 SOBRaY Gt b brm 4 SEnGAgaHE AR o B BHTE 12 by
the | Ocatalsgrbaﬁﬁesttﬂ@refmyﬂ-%nﬁ%%h fihe o?v'e{dﬁle"ﬁfaér 16 he WageBE@BcPOr ti ON

165. In a bayonet style fixing, as described here, a significantly greater
force mnHbSbéanquHe@dt@mmmse&@@992ﬂheﬂmepmﬁBabawdﬂmhemmddéesﬁupuion 165

than is requ red for e To det.ac ozzle t he ase 12,
Forexamsie 15 R U ERCEE T edhS cHENGTigSt naPnasnt oot SONEHEEr hat ve
nozzl e 1l4etainB@ bHYakEE lsRicWali $69.0URkEH Wagl tBE ln\é,@zlé he ibaseugh? iltd engagement

15  with the base 12. The rotation does not require excessive rotational force and the

assembly may be carried out by a user.

Once engaged, the nozzle 14 is prevented from disengagement from the base 12 by the
location of the ramp 134 beyond the side wall 169 of the wedge portion 165. In a
20  bayonet style fixing, as described here, a significantly greater force will be required to

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

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

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



the opposite direction to that for engagenent of the nozzle 14 with the
base 12. In the illustrated enbodi ment the nozzle 14 is rotated in a

cl ockwi sewgiosetpam rel ative to the base 12 in order topcomBoio/dshm7nozzl e
to the base 12, and the nozzle 14 is rotated in an anticlockw se direction
relative to the base 12 to detach the nozzle 14 fromthe base 12. Wth a
suitable rotational force in an anticlockwi se direction the side wall 65 of
t he upper end of the upper base menbef442 is caused to flex i nwar dl y,
whereas the inner surface 93 of the base 92 of the outer casing section 80
i s causedlekwnfdaases dlut wanpd] 34, anfitbé hvedgomembas &S toheoveaamylddmanach other wedge
menber 165..t0 noye . awa rom.each o r radially, with the.resylt .t hat the
oo a4 e SR RRYRNE B U ARl P it el BB 508 thefiddiaage
menber 16&|Swotdtahe Wodsd RBRbLISBK5CRNhAGhStnsh B340 Veh@idtadiBrthd GipeiM &0

rotation of the nozzle 14 relative to the base 12. Although the detachnent
of the novih wtatipnfafghe nerzlbdd eclatvertodhe bess . gAliheush the detachmenm of ke f or ce

iced f , f i i le f i b
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only. Thengigdamenl the Gbroef retjhigedupRgr beRditaifc tfhe cxppied btyasaiseeobeke 4zh can
have resilience suitable for novenent by a user or b ssenbl

oper at i ogssemblyy g& mpyeer weablg foraftestipg in Manyfpguignly. 4 ]bf?gﬂgé@”éé Oﬁélﬁr opriate
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44 activ e not to rotate the i e rotatron-ofr the

i npel | er us& cwdysesssenily oparytiai.r fl ow to be drawn into the base 12 through
t he ?h; inlets 18. Depending on the speed of the notor 56, the primary air
fl ow' ey be between 20 and 30 litres per second. The primary air flow

passes seagusitdiatdeVrah REQHBIY §Hene TRLLHESBOMS hitofithte bREHMRDREMD P! t he
upper base nenber 42 and open upper end of the notor bucket retainer 63 to

ent er t henith¢ éajeol?2, pmsesagesc8ds vdfich He qotreller 4UactiFatss phe mator i to rbtagay
o . TSR S RS P S ARV BEETHAL, o
whi ch passoithe PRRASI thBudh FIRCHiT Bikgts A8 OWRPeddit: 66 MHel PpredPLiht Mebteds®fthd he
T0 72481 orprimany air How Tay be betwecn 20 and 50 Tires pat Second. "-The prmary i fow o>
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
20  into two air streams which pass in opposite directions around the central opening 24 of
the nozzle 14. Part of the primary airflow entering the nozzle 14 in a sideways direction
passes into the interior passage 86 in a sideways direction without significant guidance,
another part of the primary airflow entering the nozzle 14 in a direction parallel to the X
axis is guided by the curved vane 65a, 65b of the motor bucket retainer 63 to enable the
25  air flow to pass into the interior passage 86 in a sideways direction. The vane 65a, 65b
enables air flow to be directed away from a direction parallel to the X axis. As the air
streams pass through the interior passage 86, air enters the mouth 26 of the nozzle 14.
The air flow into the mouth 26 is preferably substantially even about the opening 24 of
the nozzle 14. Within each section of the mouth 26, the flow direction of the portion of

30  the air stream is substantially reversed. The portion of the air stream is constricted by

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



passes into the interior passage 86 in a sideways direction wthout
significant guidance, another part of the primary airflow entering the
nozzl e ldwbnosy/@o44ection parallel to the X axis is gui dedthgs2vtvmsoesrved
vane 65a, 65b of the notor bucket retainer 63 to enable the air flowto
pass into the interior passage 86 in a sideways direction. The vane 65a,
65b enables air flowto be directed ayay froma direction parallel to the X
axis. As the air streans pass through2§he interior passage 86, air enters
the nouth 26 of the nozzle 14. The air flowinto the nouth 26 is preferably
substantially even about the opening 24 of the nozzle 14. Wthin each
section the nout h, 26, t flow directian of the rtpon of the ajr
Stream i SheGuh it diory ek st thepraSBoRaT testd Syl U FoTPeuti

const ri clo@ehdnoztRel 4 3RRigNDsce6fddrP Bir Mowt t@eoerr%gﬁ%ﬂte%%ﬁm cBithihhRAt dfdipugh the

outlet 98.The primary air flowemtted fromthe nouth 26 is directed over
t he Coand®ns thef exéanggngironhentngpegifisaliyl frognibsiregjon axuad niaaeytlea o8 ofiteew t o be

generated_ b e r ai t,of air he, e r Vi ne
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around t higrouglatheakntrilepomiag2e of4he ddrzk Sk adBEbE Yorbined Wi tipaps@srytdir ough

the central opening 24 of the nozzle 14, where it conbines with the primary
air f1owfloy foryedeee atatekar flaws of pewurisht. Rrojeced Funerd Fpwj e megzle diwar d
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rate of alr-current projecte or wa romt
up to 40Goiward ésnpthic fseasaohblypt@®inay delup topl00ditel et sdcoad, peferabbcomey and

t he Xi speed of the air current may, be in the range from2.5 to 4 nm's.
The dlen CHP JEtes st pesenerandh © FRAXIGHR S pf G air SHECH HEOH B ith hE6rapEe ¢ he
nozzl e 14;8nsurigs hRat the air flow passes evenly over the diffuser surface

30. The diffuser surface 30 causes the nean speed of the air flowto be
reduced by noving the air flow through a region of controlled expansion.

e, el el Bl g e, Skl ey L S B 5 B, 0L DI ° 21
gr adual | ensifedidhstc @ir floaPpsddi venlgeneethwaifitdcOiRRcYBe e ThaUFRstRratd flow
to becone disrupted, generating vortices in the expansion region. Such
vor t ilées 30£augcs Hiy mepnggpeed of the air flow to be reduced by moving the air flow through a
region of controlled expansion. The relatively shallow angle of the diffuser surface 30
to the central axis X of the opening 24 allows the expansion of the air flow to occur
gradually. A harsh or rapid divergence would otherwise cause the air flow to become
disrupted, generating vortices in the expansion region. Such vortices can lead to an
20 increase in turbulence and associated noise in the air flow which can be undesirable,
particularly in a domestic product such as a fan. The air flow projected forwards
beyond the diffuser surface 30 can tend to continue to diverge. The presence of the
guide surface 32 extending substantially parallel to the central axis X of the opening 30
further converges the air flow. As a result, the air flow can travel efficiently out from

25  the nozzle 14, enabling the air flow can be experienced rapidly at a distance of several

metres from the fan assembly 10.

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



increase in turbul ence and associated noise in the air flow which can be
undesirable, particularly in a donmestic product such as a fan. The air flow
pr oj ect edwbanwandsiobeyond t he diffuser surface 30 can tegwd/gBomaEbisnue to
di verge. The presence of the guide surface 32 extending substantially
parallel to the central axis X of the opening 30 further converges the air
flow As a result, the air flow can travel efficiently out fromthe nozzle
14, enabling the air flow can be expe??enced rapidly at a di stance of
several netres fromthe fan assenbly 10. The invention is not limted to
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may be alhbhes afy shitsbleebastrudtick etFof efxainprr thandéntibe aﬁ@aj/p'engf fﬂ%ﬂﬂfoeﬂayn&y have a
different size and/or shape to that described above and nmay be located in a
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depression of one of thé buttons 20. . A bl adel ess fan asSenbly for
cr eat i ng famneali froro any emtterial rathf antalalemtngth aodrmmbslutmgbrarlgm@m fer evopled on a
base, th rising an-interior th for. .receiving
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the base may be motorised, and actuated by user through depression of one of the

15  buttons 20.



is emtted fromthe fan assenbly, the nozzle defining an opening through
which air fromoutside the fan assenbly is drawn by the air flow emtted
from t he woubty/1omaerei n the nozzle is detachabl e from tlpeTlaRe10/02026A f an
assenbly as clainmed in claim1l, wherein the nozzle is detachable fromthe
base through rotation of the nozzle relative to the base. 3. A fan assenbly
as clainmed in claiml or claim2, wherein the nozzle conprises a detent for
rel easably engaging a portion of the Base to inhibit rotation of the nozzle
relative to the base. 4. A fan assenbly as clained in claim3, wherein said
portion of the base conprises a wedge. 5. A fan assenbly as clainmed in
claim3 L Lm4, wherein the detent is arranged to flex out of

engagene said portion of the base to detach the nozzle fromthe
base. 6. A fan assenbly as clained in any of clains 3 to 5, wherein the
nozzl e conprises a second detent for rel easably engaging a portion of the
base to ilnhi bi% biﬁfiﬁé@ﬁiénfanoﬁssﬁmélm(fﬁlzlcée?émﬁyaﬁréblfnctum?mbafglé. fap, aggembly
assenply aj in_an recedin | ai reln t uses. neans
For goner BmefiyR ATOaHF iR Rt En g bR YREL ST ] P RSarEy e

wher ei n  tnivath iS @cONE s 8i8 flovafemitied intotor bhdshgtgandeh®vgh whiichsiit dir Means f or
generating the air flow fromthe base when the nozzle is detached fromthe
base. 9. iAcPhiedaliemnihe fam sseriilnehe inazde schnigg aghending threughewhichsay

| nhi bi U1 1 GRMlOfan SLMUIPRNE by GRAGF AbIMhikGPrBhInE hidthr WABdNe base
conprises a retalner located over said nmeans for generating the air flow.
10. A f anhaseeldhb detachablediroradhd bmsel ai m 8 or claim 9, wherein the neans for
geneaﬁting the air flow conprises a notor |ocated within a notor housing,
and erein said neans for inhibiting renoval of said neans for generating

the air fHl ow f KM d€mbly as claimed in claim 1, wherein the nozzle is detachable from the

base through rotation of the nozzle relative to the base.

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

relative to the base.

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

comprises a wedge.

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

25 6. A fan assembly as claimed in any of claims 3 to 5, wherein the nozzle comprises

a second detent for releasably engaging a portion of the base to inhibit movement of the

nozzle away from the base.

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

30  means for generating the air flow.



base is arranged to allow novenent of the notor housing relative to the
base. 11. A fan assenbly as clainmed in any preceding claim wherein the
openi ng iwoaewoi40 accommpdat e t he base. 12. A fan asseghlgsam/shaiznmed in
any preceding claim wherein the nozzle has a height extending fromthe end
of the nozzle renote fromthe base to the end of the nozzle adjacent the
base, and the base has a height extending fromthe end of the base renote
fromthe nozzle to the end of the bas%gadjacent t he nozzl e, the height of

t he base being no nore than 75% of the height of the nozzle. 13. A fan
assenbl y 8as cllaifaneassemblyl i daimzzd whauigi @, Whefehlethgrhasc)fcompésebam@nis §Oi n the

range fro %% t o 55 t t of the nozzl an a ly as
cl ai med .@@?f{)g pPBgY Oﬁjgsagf BATS (heseBr AT e ar Gy B, e i, MEE ly is
in the r apgge 30 td8Ed BoA0Be BiRe. 15. A fan assenbly as clainmed in any

preceding claim wherein the base is substantially cylindrical.16. A fan

assenbly as clainmed in any preceding claim wherein the nouth is | ocated

t ovar g t9he r %a‘fan\?ﬁfsl tnt;bq}g' g? él%, nited 1%17012111% wrhe?g ﬁ?ﬂrbrlnXar%Sfof: Ocalg%%?ﬂlogaacen t

preceding claim € nozzle conprises surrace

t he nout kyfsaid nteaas fompeadtatimpethoalitfiow fomrthabge doimprisisrtainditodaidd d‘vbﬂw. 18 A

fan assenbly as clained . in claim17, wherein the nozzle conprises a

di f f user Shiddntias faarAsrRtiRaest floW-d surface. 19. A fan assenbly as cl ai ned

in any preceding claim wherein the nozzle conprises an annul ar inner

casing section and an annul ar outer casing section which together define

the i nterl0or padsagsscartdy takeclamiethin aleimA% foamlaiﬁsénmmreaérs thd anawas fon cl aim
erein the nDuth co ri ses an ou ated bet

19, en an er nal
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casing segHi @ans for 1nh1b1t1ng removal of said means for generating the air flow from the

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

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

15  to accommodate the base.

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

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

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

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

assembly is in the range 300 mm to 400 mm.

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

30  substantially cylindrical.



21. A fan assenbly as clainmed in claim20, wherein the outlet is in the
formof a slot. 22. A fan assenbly substantially as herei nbefore descri bed

wi th ref ewenem/foassbhe acconpanyi ng drawi ngs. PCT/GB2010/050267
29
16. A fan assembly as claimed in any preceding claim, wherein the mouth is located

towards the rear of the nozzle.

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

direct the air flow.

18 A fan assembly as claimed in claim 17, wherein the nozzle comprises a diffuser

located downstream of said surface.

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

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

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

20 slot.

22. A fan assembly substantially as hereinbefore described with reference to the

accompanying drawings.



