1111111111111111111 *159. 159* 1 A Fan Assenbly The present I-nvention
relatés to a fan assenbly. Particularly, but not exclusively, the @resent

Fnvention relates to a donestic fan, such as a desk fan, ﬂ\m \Mﬁm W air

5circulation and air current in aroom in an office or o
environment. A conventional domestic fan typically includes a«sgis*of blades
or vanes nounted for rotation about an axis, and drive apparatus for
rotating the set of blades to generate an air flow The novenent and
circulation of the air flowcreates d 'wind chill' or breeze 10and, as a
result; the user experiences a cooling effect as heat is dissipated t hr ough
convection and evaporation. Such¥amdssgmbhavailable in a variety of sizes
and shapes. For exanple, a ceiling fan can be at least 1 min dianmeter, and
i-s usually nounted in a suspended nmanner fromthe 15 ceiling to prOV|de a
downwar d The gwesait iaventipn relaies taafao mser@nlyt Rertiowlhdy, thidmdt extdeskvelyatle are of t en

around 30 C%Qtlltl 1r1]1ve {Ftes f%ng (ﬂ)r ;i‘%glt%clfl a%e S&egggérpgfogr}geaPﬁgt le. Qher

types of PFRA " can ached to noun ans such
as that dlrsldhtﬁﬁmldlan clisént 103 rabn naﬁldoﬁﬂSe s, othet, cmﬁﬁstarcmvsummabl e for standi ng
on a desk or a table. 20
A conventlonal domestic fan typlcally includes a set of blades or vanes mounted for -
rotation about an axis, and drive apparatus for rotating the set of blades to generate an
air flow. The movement and circulation of the air flow creates a 'wind chill' or breeze
10 and, as a result, the user experiences a cooling effect as heat is dissipated through

convection and evaporation.

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

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

20
A disadvantage of this type of fan is that the air flow produced by the rotating blades 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 variations result

25  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. A further disadvantage 1s that the

cooling effect created by the fan diminishes with distance from the user. This means
that the fan must be placed in close proximity to the user in order for the user to
experience the cooling effect of the fan.

30
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A di sadvantage of this type of fan is that the air flow produced by the
r'otatiFng blades is generally not uniform This is due to variations across
the bl ade 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 variations result 25 in the
generation of an uneven or 'choppy' air flow which can be felt as a series
of pul ses of air and which can be ungonfortable for a: user. A further

di sadvantage is that the cooling ef féct created by the fan dimnishes with
di stance fromthe user. This neans that the fan nust be placed in close
proxi ni t yAntescillpiéng meehapismoneebe ¢raploygdetogetate the owtles Somehe Bantspéhat st i ng .

ef fect of.t 1 ¥ kD seid lating N
rechani STy BoRiept Bur et o A Wkl A oo B e BB B e i
flow is swapimpeermant w the quakity anfl uaiforoviy of Theaip floivl fela by agiseredthawmghs m can
lead to igng?in%tove nt. ,in the ggality and uniformty of the air flow felt
by a userSHPHEGGH S HCPRRAF O MM “ choppy' air flow remains. 5 Locating
fans gsuch as those described above close to a user is not always possible

as the bul ky. shape and structure of the fan nmean that the fan occupies a
si gni fi cAREAtmgdentsueh asttﬁéseﬁé‘}“@d HRAE Cgﬁa&a i Y- noiglg’&ﬁ%apqsélﬁg, asMch as that

descri begyjiy #@%@Q%A&%mw&h%aﬁ (i e b bBophs ARt ahCardfiintist t he
direction 1n ich-air 1s emtted fromthe fan. I n US 5,609,473, the fan

conpr i seshcuspgssworkspacs apedi r of yokes each upstanding froma respective end
of the base. The outer body of the fan houses a notor and a set of rotating
bl ades. The outer body is secured to the yokes so as to be pivotable

r el atliove Somet fass, Basheas fhiae désaribddoid yUSrayp09d73, previdang usel with we optort e base

froma generally.vertical ,.untilted. ition t.o an.ihcl| 23 il.ted
posi ¢+ on. SR e AR fnamidraites SRR o Uy By FEHLROOTER T he fan
can be alcbgpBss albassandh faanet, yoResSREH tipsithdMahan ia 3¢spe@ive bad Nt bysed to fix
the position of the body of _ i i

The outer body of the fan houses a motor and a set of rotating blades. The outer body is

secured to the yokes so as to be pivotable relative to the base. The fan body may be
15  swung relative to the base from a generally vertical, untilted position to an inclined,

tilted position. In this way the direction of the air flow emitted from the fan can be

altered.

In such fans, a securing mechanism may be employed to fix the position of the body of
20  the fan relative to the base. The securing mechanism may comprise a clamp or manual
locking screws-which may be difficult to use, particularly for the elderly or for users

with impaired dexterity.

In a domestic environment it is desirable for appliances to be as small and compact as
25  possible due to space restrictions. In contfast, fan adjustment mechanisms are ofien
bulky, and are mounted to, and often extend from, the outer surface of the fan assembly.
When such a fan is placed on a desk, the-fdotprint of the adjustrhent mechanism can
undesirably reduce the area available for paperwork, a computer or other office
equipment. In addition, it is undesirable for parts of the appliance to project outwardly,

30  both for safety reasons and because such parts can be difficult to clean.



20 the fan relative to the base. The securing mechani sm may conprise a
Clanp-or manual |ocking screws which may be difficult to use, particularly
for the elderly or for users with inpaired dexterity. In a donestic
environnment it is desirable for appliances to be as small and conmpact as 25 .
possi bl e due to space restrictions. In contrast, fan adjustnment nmechani sns
are often bulky, and are nounted to, and often extend from the outer .
surface of the fan assenbly. Wen su%h a fan is placed on a desk, the - -
footprint of the adjustnment mechani sm can undesi-rably reduce.the area - - -
avail abl e for paperwork, a conputer or other office equipnent. .In addition,
it is undresfirshbipsctithy prgsant mverftonEovdas & famasembly feiofrednggn e d@ssf, 30 bot h
- for safe ' : T tet .ean. ln a
first ashbdt ERenoy e AR Y anuRR 1P Bt b1 AbuiEd Sl ol B R i g
ai r curr entir flone tHeastandseewphbiyg @dapr amsli anlgpdy tdthbladelatid: @rthabase doml at  nount ed
on the stand for .t! erp tti'lge%t an_.tair f|0\é¥ t he .stand conpri s.it.ng a baarse and a
body ti| CABFE Pasition;tg & tlisd positions theghog, cRPrifipe oans E%sﬁrﬁ BRSES A (i1t ed
posi t 5on flolh ehd aalyass@niily ilaiving ATeaite éfogracitye Richtdd sdathat ahdn thefdaoavis t he fan
assenbly having a centre of gravity |ocated s%that when t he base_ is
| ocat ed HFaled QFps SURHanERIY hﬂ%ﬂ%ﬁ%ﬁ%ﬂﬁ%&%ﬁ 8 FYEOn qiHac 5FHT%tt i on of
the cent peval odNBY bippo@ Buldte i$ WRRRY the Fabirak Of ki tisé Rintn tR&OHPA @rd nt of - the.
base when thée body is in a fully tilted position. 10 The weight of the
conponentiglyofltedipesitireans for creating said air flow can act to stabilise the
body on the base when the body is in a tilted position. The centre of
gravity of the fan assenbly is preferably | ocated within the body.
Pr ef d0ablThe wreézhtretiths cémporensalf thegnesas tbraraatifig said gio fipwicsesctamstabiped | er, a
notor for, rotatin he | | ler, .and eferably_also a diffuser. | ocated
Gownst r odi facianie bt suF e 5oy o i B esfigny 1 8ufh f IS bl ow
i mpel | er fanligeriBly G§ picSerable icvatl! within Be Bodys IPrefEabyohe chis Ry ofediidg i ct i onal
| osses and carbon debris fromithe brushes used in a traditjonal brushed
mot or . REMAETNEO ¥ £PHBTISE B iPeFo 2 EPAISTop ffatng ﬁlﬂvﬁ’ﬁf%ﬁe%m?%mg %l ean or

pol | ut antygengifhkyeloeNyd HOPARRImSHSEA tAS ifpdIRe PiThR! infpell@T i@ YaderhR9se W th
allergies. Wiile induction notors, which are generally used in pedestal

f ans,15al swix¢rhilew impdiens s mowr Dopisfanity e HE bosidessagoternte qypidviieronal nuch

wi der ra of i SP S [ t] , r

prefer ab?@S‘g%soﬁ%&r)%gg)gka?e%rlgafs??rqotr%%h%iq]?ﬁ?n Sg('?qg hé g%&ﬁg’\tﬁ‘% gﬂl-ggel%r lE]I?)g&fdr awn into
t he fan &sdecig yarbgn ddbeis medemisons or @lxbntaggossainck dean ¢d mhintaiihsessicen provi de

a short, conpact air flow path that, mnin.s noi nd frictional | osses.
05 The. prEB BUTTE sh 2 RAOUBI PeaBi Dot T Sl P SHIpOEE RSy bo
behi nd t Rehigteak reen@hllyt ihed hapedesal fink, espaeie ho beushey, ward belishiegtmewr of t he

fan assenbly when the body Is in an . untilted positian.
20  can provide a much wider range of operating speeds than an induction motor.

The body preferably comprises at least one air inlet through which air is drawn into the
fan assembly by the means for creating said air flow. This can provide a short, compact

air flow path that minimises noise and frictional losses. ;

The projection of the centre of gravity on the support surface may be behind the centre
of the base with respect to a forward direction of the fan assembly when the body is in

an untilted position.

30 Each of the base and the body preferably has an outer surface shaped so that adjoining

portions of the outer surfaces are substantially flush when the body 1s in the untilted



"~ position. This can provide the stand with a tidy and uni form appearance.
when i n an untilted position. This type of uncluttered appearance is
desirabl e and often appeals to a user or customer. The flush portions al so
have the benefit of allow ng the outer surfaces of the base and the body to
be quickly and easily w ped clean. The outer surfaces of the 5base and the
body are preferably substantially cyltindrical. In the preferred enbodi nent
‘the stand is substantially cylindri C%J . Preferably the base has a
substantially circular footprint -having a radius r, and a |ongitudinal
axis passing centrally therethrough. Preferably the centre of gravity of
the 10 f @esifesedbisycan prayidecdd skpd avitaytidy 2pd SpHIEE 2RIRaRBCR@ hah 0. 8r,
nore prefer ' _ ' r: : , from
B S S S U R P
provi de tuse dr amstasgefbe flusti pdrtiomscitsedsedths batsifit of gllowisPhefogteakirfaces he base

conprising,.a.pluraljt f. rolli el.enents for_sugpQrtin h , the
body cor‘rﬁ’?ldkeib%&e 36{1%6*1%¥%q?’it9§t7)e SPICglgra\I}%agﬁlX(‘:Vel%e %?an'r ecgf)glern%lrfaﬁgs Orqgl? i ng

el ement s vaswhndithdbdiywlid plafdrdtty substahtglyadyiindival thep@tericd embodiynehs noved
froman untilted position },o a tilted position. The curved races of the
body ar e B Stndrissostapyexlipdi®hape. Preferably the base conprises a
plurality of support nmenbers each conprising a 20respective one of the
rolling elenments. The support surfaces preferably protrude froma curved,
pr ef er ablRrefenhlyathe, base hpy @esubstantipdlyheiralap ffopents hawipe aTiRdius t/artéld pt ef er abl y

Compri segq LIOGH DGsillE @Rrali ther &hAL S, 961yRAY¥erftd S thelN€
interl oca?ﬂrl%&?r@anslga&gmgge?grraagl y encl %Eéede%y tyhe o%t er Earv?gces eof t he
base 18nd fuess2hblydy spdved by herabieblgisiascd of tohmorenthad 0&8d posinréforablyond hat t he
stand r etrrafolrg %halnt(fért alm(gypréaflgrdabFynrll(;c Pnropg %QI? %%Fﬁ&g ‘the longitudinal axis when the

body is in a fully tilted position. This can provide the fan assembly with increased

stability.

15 Preferably; the base comprising a plurality of rolling elements for supporting the body,
the body comprising a plurality of curved races for receiving the rolling elements and
within which the rolling elements move as the body is moved from an untilted position
to a tilted position. The curved races of the body are preferably convex in shape.
Preferably the base comprises a plurality of support members each comprising -a

20  respective one of the rolling elements. The support surfaces preferably pfotrude from a

curved, preferably concave, surface of the base of the stand.

The stand preferably comprises interlocking means for retaining the body. on the base.
The interlocking means are preferably enclosed by the outer surfaces of the base and the
25  body when the body is in the untilted position so that the stand retains its tidy and

uniform appearance.

The stand preferably comprises means for urging the interlocking means together to
resist movement of the body from the tilted position. The base preferably comprises a -
30 plurality of support members for supporting the body, and which are preferably also

enclosed by the outer surfaces of the base and the body when the body is in the untilted



The stand preferably conprises neans for urging the interlocking nmeans
t'oget her to resist novenent of the body fromthe tilted position. The base
preferably conprises a 30 plurality of support nenbers for supporting the
body, and which are preferably al so encl osed by the outer surfaces of the
base and the body when the body is in the untilted 5 position. Each
support nenber preferably conprises a rolling elenent for supporting the
body, the body conprising a plurality of curved races for receiving the
rolling el ements. and w thin which the rolling el enents nove as the body is
nmoved froman untilted position to a tilted position. 5 The interlocking
means . pr &pstieib| Hackowppers myer preforably comaprisey a gelling element fos sBrpo#ingocat ed on

the baseapdha Re6anfcdthitisilel § pupbiid, AdpEaBEReS Lo etheopyide body and
by RGOE et Bt iR

whi ch are retal ned plurality o ocki ng nmenbers. Each of the
| ocki ng rkniserssand swighie fwdiichbthy rellibg ekentent| thgvel assthabedy isTimevédnfreml amcki ng
menbers preferably 10 nprise interlocking flanges, which are preferably
curved. Htélte(c%lpr(’@%ll%ﬁ&oea%Eedtq?él%f)v'anges of the interlocking nmenbers of the
base fs preferably substantially the same as the .curvature of the flanges

of the interlocking nmenbers of the body. This can maxim se the frictional
forces geRerBEEackRg wmsans PF?éerFWe"roI“B’é‘R%/Sn@ TPtaHb‘é"E‘tm)§c‘HCl%\’&% MRSt t he

movenent |Qbclibg thoshic fan@MsthRd ipidrdIRg op R)%kfh? Remblas 188 eSSARE bBdEiRr abl y
conprises nmeans for inhibiting the novement of the body relati've to the

base beyavidchaateutctayned vt g fysisplurabity of feckimgyvmpmhers rifdchiafi they legkings

pr ef er abl i . N Gt : agi ng
Pt o T e e e e

pr ef é0r edompheedin@locking dlanpeyy whactbere psf@éblnrcnardedTho cengmgeopdhiet of t he

interloc@{n ns ref.erably a flange of ap interlocking nmenber of the
base, t o FARTHT LS BYRRERES BFTPRS A5l e rpr Tetl MBI RATH (he rul 1y
tilted pesd tinoBukhef bias Gafgeefdr @bl iyiteelockid sembesnsf e b&BNS Thir cawont rol i ng
the fan assenbly. For, . . .
, maximise the frictional forces generated between the interlocking flanges which act
against the movement of the body from the tilted position.
15
The stand preferably comprises means for inhibiting the movement of the body relative
to the base beyond a fully tilted position. The movement inhibiting means preferably
comprises a stop member depending from the body for engaging part of the base when
the body is in a fully tilted position. In the preferred embodiment the stop member is
20  arranged to engage part of the interlocking means, preferably a flange of an interlocking

member of the base, to inhibit movement of the body relative to the base beyond the

fully tilted position

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

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

The fan assembly is preferably in the form of a bladeless fan assembly. Through use of
30 abladeless fan assembly an air current can be generated without the use of a bladed fan.

Without the use of a bladed fan to project the air current from the fan assembly, a



25 safety reasons and ease of use, it can be advantageous to | ocate control
€l enents away fromthe tiltable body so that the control functions, such

as, for exanple, oscillation, lighting or activation of a speed setting,
are not activated during a tilt operation. The fan assenbly is
preferably in the formof a bladel ess fan assenbly. Through use of 30a

bl adel ess fan assenbly an air current ‘can be generated without the use of a
bl aded fan. Wthout the use of a bladed fan t.o project the air current from
the fan assenbly, a 6 relatively uniormair current can be generated and
guided into a roomor towards a user. The air _current can trave

ef fi ci entr¢lgtively unifesmn 2ipcuBent [car be|asBeragd |and wuided Ap gyrogadon/BMEEsta t o

tur bul enq,. STRe G BhASLESLichd UGt BuISREL IR AGEmASSEID Y 1 1

which air Tlowis emtt or projected forwar rom t ire |y

wi't hout tvhleciis® tofbulrosd. ng bl ades. Consequently, a bl adel ess fan assenbly
can be considered to have an output area, or em ssion zone, absent noving
bl ades fromwhich the air flowis directed towards a user or into a room
The ogt p%e&?rﬁﬁ‘bﬁﬁel&i&&sbisgcﬂ? ﬁ&iﬁeae]l:lfaa%@@ly im?icg_%%r?ﬂm@lsi a@ditted bh a 10 )
primary air flow generated by one o variety o ifferent sources, such
as punps Pryjesied afPBYaé‘? &WPOF@ &n (?ts‘f'?é”fb? | WitRPYE r BRSPS ofeRPERs, Pladis whi ch may

i ncl ude gohMRbAtRY a AMRSs SMCLs@RLIRF AR HOcohRAREd ANBLVR andoudhRdRd, bipel | er
for generating the air flow The generated primary air flow can pass from

t he r oomespsoa zonc,@bsrat mevni biadaeremovhiel the airHlow wrdirgeis@tmaydsianser t he f an
nbl vy, t . - . He ,
assenbl y,..and , &]g@ lg%% Kufpdi al%f%ﬁf %%atgﬁﬁé‘gszgﬁca@sehﬁﬁ}pﬂﬁ bIE n?péa#gg'aihﬂhe& nce

t he description an-assent ess 1S no to extend to
t he déscrpriptary air dfowt Benepeeby s0eif @ wandtyc ofpidizemt sowceshsad asgumps, t hat are

required for seconﬂary fan functions. Exanples of secandary fan.functions
Can i nol BIBTRGnARRG® Ca 00T (LR B A VSt Pt T TEY EHaeY &0
device such as a motor rotor and/or a bladed impeller for generating the air flow. The
generated primary air flow can pass from the room space or other environment outside
the fan assembly into the fan assembly, and then back out to the room space through the

15  outlet.

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

20  adjustment and oscillation of the fan assembly.

The air outlet preferably comprises a nozzle mounted on the sténd, the nozzle
comprising a mouth for emitting the air flow, the nozzle extending about an opening
through which air from outside the nozzle is drawn by the air flow emitted from the
25  mouth, Preferably, the nozzle surrounds the opening. The nozzle may be an annular
nozzle which preferably has a height in the range from 200 to 600 mm, more preferably

in the range from 250 to 500 mm.

Preferably, the mouth of the nozzle extends about the opening, and is preferably
30  annular. The nozzle preferably comprises an inner casing section and an outer casing

section which define the mouth of the nozzle. Each section is preferably formed from a



The air outlet preferably conprises a nozzle nounted on the stand, the
nozzl e conprising a nouth for emtting the air flow, the nozzle extending
about an opening through which air from outside the nozzle is drawn by the
air flowemtted fromthe 25 nouth. Preferably, the nozzle surrounds the
openi ng. The nozzle may be an annul ar nozzle which preferably has a height
in the range from 200 to 600 mm nore preferably in the range from 250 to
500 nm Preferably, the nouth of the _nozzl e extends . about the opening, - and
is preferably 30 annular. The nozzle7preferably conpri ses an inner casing
section and an outer casing section which define the nouth of the nozzle.
Each sect¢spectivg apméarénqmeﬂrma@deqtmmaa berpseyidadiyveeplumghiyl af rmasehieper | but

cach Sect Alolliiobind! FAAGHiRYastrith B ot Aoy TEARAT STIROBREL b 00CL her

or otherw se asse t section. e outer casing section is
prefer ablsyctwhapmdfesajalﬁshaped geastto phrtiyllyverlap phet ihgericasiey secaoi. n”ﬂusem ion. This
can enabl e .an out | et ut.h-tq.be defined between o g
por ¢+ ons <O ALl B e moatiui e seied o FraR oxftr R PGP SHEF SHERRE: ne
i nterpgal satfideatehchndritasifgicetiocagi thg ianailisorfacfoftticounezadieg scttien ofit | et i s
preferabug in the formof a slat, refera?ly having. a width in the range

©

from 0. 5 thonezzlem Theudetys preferably jo hﬁ form of 35ipt nrpigbly ipving A wilthi  The

nozzl e may. CRARPHOLRL0S B!MhA! hioYe ?tfefézﬁﬁ&% $hef RhgdFrBInNE5 aPart minheTyer | appi ng
Portions of the inner casing section and the outer casing section of the

nozzl e. Tiorale owh camgrista plaralionef speesrnion greing ensst thn oyalapping ppionsPdut | et
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outl et. nozz era S an interior passage recei ving
t he dior frhaouainingna tsllrtmtastlalydumfbha auﬂt:tewudbln apas sm;epenmgpr”élﬂeesmbdzry aannul ar,

and is pr referag"gl e\cerﬁ;‘% a%gd ztilgngd{h\e“ogt ett he

The nozzle preferably comprises an interior passagé for receiving the air flow from the
stand. The interior passage is preferably annular, and is preferably shaped to divide the
15  air flow into two air streams which flow in opposite directions around the opening.
The interior passage is preferably also defined by the inner casing section and the outer

casing section of the nozzle.

The fan assembly preferably comprises means for oscillating the nozzle so that the air
20  current is swept over an arc, preferably in the range from 60 to 120°. For example, the
base of the stand may comprise means for oscillating an upper base member, to which

the body is connected, relative to a lower base member.

The maximum air flow of the air current generated by the fan assembly is preferably in
25  the range from 300 to 800 litres per second, more preferably in the range from 500 to

800 litres per second.

The nozzle may comprise a surface, preferably a Coanda surface, located adjacent the
mouth and over which the mouth is arranged to direct the air flow emitted therefrom.
30  Preferably, the external surface of the inner casing section of the nozzle is shaped to

define the Coanda surface. The Coanda surface preferably extends about the opening.



15 air flowinto two ai'r streans which flow in opposite directions around
t'he .opening. The interior passage is preferably also defined by the inner
casing section and the outer casing section of the nozzle. The fan assenbly
preferably conprises neans for oscillating the nozzle so that the air 20
current is swept over an arc, preferably in the range from60 to 120. For
exanpl e, the base of the stand may conprise nmeans for oscillating an upper
base nmenmber, to which the body is connected, -relative to a | ower base
menber . The maxinumair flow of thé& air current generated by the fan
assenbly is preferably in 25the range from300 to 800 litres per second, :
more pr efefedidy siacetie arkaaye ronh B0BCY BvB ¢ flyid flopeexides eaUPThe nozzl e
TRy COMPLLRE, doSlib ACGntabl EFTRMLY cRaiaRda, SHERECLnbOEH o pdiReent the
mouth and over mhlc i'S arrange irect t air flowemtted

t her ef r osurf®0 Riestlyr ablhqs; 'dingingxtbeomhbigsng' fthceunfafcet h€hd ﬂnardacaﬁlchgs section

of the nozzle is shaped to define th nda surface, The Coan sur face
orof or anabey cutaliaRel sofuiSedIRehOr o GRAREGE I §fiEn o RO IR BT L 35°
surfase @véirecydi 5Br b IQdaadaf dupface X At (ld@@*lp&"ﬂnQiﬂ&lﬁnlfeamfésfdeGC@dnﬂs gurf#ef he
~surface exhibit ﬁ§> da effect. The fluid ten %o flow ov r t he
surface CroH iffe‘:hp %‘h"P(ﬁ‘i Agorpia girtace fagibegourtm %fHFlF%lé ¥he Coanda
effect i Rehd, rS%%ﬂMﬁ@A%&M%ﬂVd’l@ﬂnb 200GUAR MGChages 80th 9F ERbLLAH ¥RIHa | N Whi ch
aprimary air flow5 is directed over a Cban a surface. A description of

t he feat GoerdagfurfacCaanidercassd famonnt aheir tfipm entdide ttheoyfanf asgmably |ipdrager a

Coanda s uind I h as Reba, Scientific American,
Vol une 2¥ﬁ£a§h%%8@§ggﬂgﬁbgs §§HF%f%%fh$%F%th use of a Coanda surface, an

i ncrd@sed anmount of air fron1outside the fan assenbly is drawn through the
openi ng
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descri pt ifglovifd Sesatiption! (B4 av ﬂldw hall befedrfido ta pAmaBl diFBéy. dhé pfimedy. The
primary air_flowis enmtt d from %Ehe nmout h of %h nozzl e and preferably
passes od&rloy semitief Famst b gnoush 1BF DAEAS ang Prefarahly BTSLYE 2 &% %yr r oundi ng

the nout Ry@fcet N@e PAZANPLair WOWCHhtrains air surrounding the mouth of the nozzle, which

15 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 regions around the fan assembly,
and passes predominantly through the opening defined by the nozzle. The primary air
20 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 noizle is such
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.
25
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

shaped to define the diffuser surface.

30 In a second aspect the present invention provides a fan assembly for creating an air

current, the fan assembly comprising an air outlet mounted on a stand comprising a base



15 acts as an air anplifier to supply both the primary air flow and the
entrairned air to the user. The entrained air will be referred to here as a
secondary air flow. The secondary air flowis drawn fromthe room space,
regi on or external environment surrounding the nouth of the nozzle and, by
di spl acenent, from other regions around the fan assenbly, and passes

pr edom nantly t hrough the opening defined by the nozzle. The primary air 20
fl ow directed over the Coanda surface9 conbined with the entrai ned secondary
air flow equates to atotal air flow’emtted or projected forward fromthe

-apeni ng def| ned h% the nozzle. Preferably, the entrainment of air

sur r oundi®Ag 2 toRey %hlwf‘é@ftlwewé thedasq faromsanslmeheq petiande agplichdeyitian.thg | ow j s
anpl i fi e%%lgtt f 068 21L kftRsited TRt RoRT BleaRbAe @%/mgﬁ inERRoufn®0; L | MES,
whil e a snoot output 1s maintalned. 25 Pre asb y, the nozzle

conpri sesmattigg ftlﬁeusle lﬂO&u ticanerzlcovednd thgcbanisa epaningf thrdvgh Gdre alr dwnf ace. The
ext er nal e of .the a f 0 I3 erably
shaped tou%éeoffbl he ?%Zlel(ﬁdfr% ulgg tlgeur glgvev G%Bé 881ath% uﬂ} %]i%et Fagl e re }Iatl ve to
t he base himﬂgnaaa‘enmabf ktaetly p@ateﬁlsarthﬁtavbent thk tbesk pdsctattedoam atshlﬁtamltlall\()ut | et
conpri si cizzl e nmounted on the st the_.nozzl e g;ﬁrl sin a mout h for
emtting Héoné‘? SUBROS U Bt MY AP 0BG ed?eﬂgeaﬁsw%ﬂn@ﬁ P%"i f6tgh whi ch
air fromouligindee fobamﬁpgﬁh@base whERAYMR HaYy tshe aFlly filcawosikibht ed from the
mout h, the fan assenbly 5 having a centre of gravity |located so that when
the base is |ocated on a substantl ally horizontal support surface, the
projecti t t t r in the

f oot pri n'?]% g‘?iets hJe% rg)gg a\%ﬁv Egelﬁﬁ)lndtgé tlﬂg f|Ir£r.1t aﬁé{bﬁm tBe%fV ‘S&Egltsem oltrll}h

Feat uiles agplsmbichie theaboond aspwt@ltat ingentioo, ktddemfeweaﬁta aspect of the invention
are equally 10applicable to the second aspect of the invention, and vice
versa. An enbodi nent of the invention will now be described with reference
to the aoxzoraﬁﬂjayirﬂbgt chfaw'engﬁemidﬁ whill clow eFdgudtieed]l with acfbrenddt tovithey of a fan
assenbl y; nglgure S.a pers t| ve view of the nozzle of the fan assenbly
of Fi gur é°9@ Hﬁfl};f]‘ﬂggr%“i@ 0 WWER' onal view through the fan assenbly of
Figure 1; Figure 4 is an enlarged view of part of Figure 3;

15  Figure 1 is a front view of a fan assembly;
Figure 2 is a perspective view of the nozzle of the fan assembly of Figure 1;

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

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

30  second tilted position;



Figure 5(a) is a side view of the fan assenbly of Figure 1 show ng the fan
dssenbly in an untilted position; Figure 5(b) is a side view of the fan
assenbly of Figure 1 showing the fan assenbly in a - first tilted position;
10 Figure 6 is a top perspective view of the upper base nenber of the fan
assenbly of Figure 1, Figure 7 is a rear perspective view of the main body
of the.-fan assenbly of Figure 1; 5 Figure 8 is an expl oded view of the main
body - of Figure 7; Figure 9(a) iIIusE% tes. the paths of two sectional views
t hrough the stand when the fan assenbly is in an untilted position; 10

Fi gure g&p)'is,a'sectionaL_view along tine A-A of Figure 9(a); Figure 9(c)

i s a sectfi®waPl iyiRdap FFEPR§ING NEewRRthe fuppsTghse MEMbpT Oﬁgﬁifgﬁﬁ@e&@tﬁm .
i1 ustrate T%Ee pat hs of two further sectional views through the stand when
the fan assenbly is in an untilted position;.

Figure 7 is a rear perspective view of the main body of the fan assembly of Figure 1;

5
Figure 8 is an exploded view of the main body of Figure 7;
Figure 9(a) illustrates the paths of two sectional views through the stand when the fan
assembly is in an untilted position;
10 |

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);

15  Figure 10(a) illustrates the paths of two further sectional views through the stand 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 assembiy 10 is preferably in the
form of a bladeless fan assembly comprising a stand 12 and a nozzle 14 mounted on and
supported by the stand 12. The stand 12 comprises a substantially cylindrical outer
25  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 stand 12 from the
external environment. The stand 12 further comprises a plurality of user-operable
buttons 20 and a user-operable dial 22 for controlling the dperation of the fan assembly
10. The stand 12 preferably has a height in the range from 200 to 300 mm, and the

30 outer casing 16 preferably has an external diameter in the range from 100 to 200 mm.



Figure 10(b) is a sectional view along line CC of Figure 10(a); and

20Fi gure 10(c) is a sectional view along line DD of Figure 10(a); Figure 1
s a front view of a fan assenbly 10. The fan assenbly 10 is preferably in
the- formof a bladel ess fan assenbly conmprising a stand 12 and a nozzle 14
nount ed on and supported by the stand 12. The stand 12 conprises a
substantially cylindrical outer 25 .casing 16 having a plurality of air
inlets 18 in the formof apertures Igfated in the outer casing 16 and

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

user - opef@Bliecxgmploo the spod 43 dasne baight Anferamd d Y man, apd ap gxlemakdismeter ng t he
operatio ssenbly 10. The stand 12 preferably has a height in

t he ranggl g%%ng%%ﬁ?gaBOO mm and the 30 outer casing 16 preferably has an
external dianmeter in the range fron1100 to 200 mMmm 11 In this exanple, the

stand 12080 R0eL A Rl AR AR0 4L AN AR K SEnBle Al Srmber 28 O

around 1 nce al’so
annul ar sbajifg andTHehoA2RS] 4ohas @rticight uﬁthepeenge fi@m2200 t6HO0 Mo z The ihdzzhias a

hei ght in the range fr 00 to 400, nm The.nozzl e 14 co ises.a nouth 26
ocated DOVARBESREmPER e dpeaRionaHs ASEAbPYS T TR () fﬁ@eraifﬁmgr rom t he

fan assenffond the @y 3 aﬁchﬁlrcﬁi%ﬁ rﬁuertq;eaﬂg 24h ?héﬂ%ﬁﬂﬁ 2exRubeAdssat | east

partially about the opening 24. The inner erl? ery of the nozzle 14
conpri sesvaalatiwh@é Wg ropgeiag 24- | EBetmmr aaprieshef theenegsln it Zemangesver whi ch

Lhe MUt RegafedlaRed ¢ KlablGaiatdn BIHGRA 26 LAMLIAS LB SRENDDY gt s 2

di ffuser sur ocate ownstream o surface 8 and a gui de
sur f dfe 3k hioemiteed fodoist far assemblyt He aotiiffﬁsﬂs surfase ISf) domtedGlowhbtecadi 6f user

surface IS _arran ed o t.a centr axi the openi ng
24 1 - sudte Splly" 8BREE 2 LR Rleod SRR e e g st e
assenbl y stfface Boe ﬁegllitﬁlsswmﬂewwlsbﬁw@ano tdper aiva‘yfﬁ:tﬁethe%eﬁffraemsmoﬁnd the
central axis 15 X opening 24 is.i i

f. th ge fro to 25, and in
this exarpf QP‘?“éncaggd‘h 2 WigyeS At ffe 2l F%cho‘xzo gr awf&?gfgﬂ“é{le Z‘Hl angle to

the di ffys@mpspid. a‘Pﬁ‘e ﬁ%let ebfeuaédw@ertw@e%sthe Hiftub& seffhdeCioentd thekdnwer %iof a
cooling air fl'low fromthe fan assenbly 10. The guide surface 32 is

pr ef dibablX ohtheapgride é’rﬁb%tﬂaﬁhﬁ irengeyirgma S d4p 1267, and ip Hus examplals auns X°of t he
openi ng Zjl‘h \ﬁ%l&%rsﬁﬁg "als%HQﬁ%earﬁtt LRkl Me td Bl ARGSHRELARD tPRiheSIRRE N Tace to-
the air flowemtte rom

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
20 mouth 26. A visually appealing tapered surface 34 is located downstream from the
guide surface 32, terminating at a tip surface 36 lying substantially perpendicular to the
central axis X of the opening 24. The angle subtended between the tapered surface 34
and the central axis X of the opening 24 is preferably around 45°. The overall depth of
the nozzle 24 in a direction extending along the central axis X of the opening 24 is in

25  the range from 100 to 150 mm, and in this example is around 110 mm.

Figure 3 illustrates a sectional view through the fan assembly 10. The stand 12

comprises a base formed from a lower base member 38 and an upper base member 40

mounted on the lower base member 38, and a main body 42 mounted on the base. The
30 lower base member 38 has a substantially ﬂet, substantia_lly' circular bottom surface 43 -

- for engaging a support surface upon which the fan assembly 10 is located. Due to the



20 nouth 26. A visually appealing tapered surface 34 is | ocated downstream
f'rom the gui de surface 32, termnating at a tip surface 36 |ying
substantially perpendicular to the central axis X of the opening 24. The
angl e subt ended 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
15 the range from 100 to 150 nm and%in this exanple is around 110 mMm
Figure 3 illustrates a sectional view through the fan assenbly 10. The
stand 12 conprises a base forped froma | ower base nmenber 38 and an upper
base nenteindrgalmstuse of therpash dhe Eoiiring 9§ ghenhage i thggamg size 4s #hsi hptteady 42
mount ed Qa3 RF%E iod BLIOhNRE: A3Rd JPHRSodinEtbaY AR ARLLRY! v Tl at,
substantially circular bottom surface 43 tor engaging a support surface
upon whi dhe upperftase asmbeidl/hdiBes s commdlcedd fdumwntrollinpéhe qikratiphiaidid cal

nat ure of. t he b@§q7 t he footg;hngsp;nthhbase igaépq)%gnez¢iﬁqwgﬁlthe
botton1s£?¥§%gn gﬁnﬂﬁgxwgher PR ORENDeT 38 PHRA st P et 38 print of the
base bBas Fagurédi uad 2, addier thapipulatios ef menixer of&rablous4X2a Thhupmdr Ibase 44 f or
controlling . the operation of the fan assenbl 0 in. response tq depression
of "t he LERSHAD B GUE RS ST GRS T o BRAS Uoa Beh

mani pul atghbePho bAE HdSRlin B0 Pt Batlicdd iR AowdiGast! BR&bePIS ETHEFHBE o0 NMaY
al so house an oscillating nmechani sm 46 for OSC|IIat|ng t he upper base

menber 4Gamescilisdomaydie ooty napon bedyat iseprefgrablyebaryonsr 6h#8¢ 1a€niged 8. The
range of }gggpar%ﬁ@ kel drddbe A kifis Qiarﬁjié tﬂéﬁbggﬁﬂﬁ% m%%hdrﬁsnpﬁ@ﬁsee{r?agk%d bet ween
é , an round ) e

60 and 1 In thrs exanple is this exanpl e,
osci llDat itegerfrerotraoingrd t46 assillatioraqygied pdOminotep ¢ fmemmpawenablle38teateBds

oscillatipon cles per. minute. A nmains_power bl e 48 extends .through an
aper t ur o FOPSILE fPRrbEdositap Tisouerhisg sl hbE 3T Pr sty pf RSBl obetal povier
to the fanthesseasdybli@0. The mai n body 42 of the stand 12 has an open upper

end to which the nozzle 14 is 15 connected, for exanple by a snap-fit
connection. The main body 42 conprises a cylindrical grille 50 in which an

array of 1apentiHihedy us Jfehd Rend 02 MaOYH dBert BSheRichd ko waich h8 nBfz1d g ist and 12.
The mai n body 42 houses an inpeller 52 for drawing the primary air flow

t hr od§h tchenesisér fairegmplc bha spapifiteconnectiog | Hheometebedvafhd comprimmses er abl vy,
Egﬁnieg}[)ggg/?%drggl érﬁlei% ih %ighoefnna&fy ot agérﬁl%l if kel I:LI&)EIJOL'%% thedIBinkdiPR | €r 52 i's
of the stand 12. The main body 42 houses an impeller 52 for drawing the primary air
flow through the apertures of the grille 50 and into the stand 12. Preferably, the
impeller 52 is in the form of a mixed flow impeller. The impeller 52 is connected to a
20  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
comprising an upper portion 58 connected to a lower portion 60. One of the upper
25  portion 58 and the lower portion 60 of the motor bucket comprises a diffuser 62 in the

form of a stationary disc having spiral blades, and which is located downstream from

the impeller 52.

The motor bucket is located within, and mounted on, an impeller housing 64. The
30  impeller housing 64 is, in turn, mounted on a pluralify of angularly_spaced supports 66, .

in this example three supports, located within the main body 42 of the stand 12. A



20 rotary shaft 54 extending outwardly froma nmotor 56. In this exanple,
t'he motor 56 is a DC brushl ess notor having a speed which is variable by
the controller 44 in response to user manipul ation of the dial 22. The
maxi mum speed of the notor 56 is preferably in the range from5,000 to
10,000 rpm The notor 56 is housed within a notor bucket conprising an
upper portion 58 connected to a |ower portion 60. One of the upper 25
portion 58 and the | ower portion 60 i t he notor bucket conprises a
diffuser 62 in the formof a stationary disc having spiral bl ades, and

which is |located downstreamfraomthe inpeller 52. he not or bucket IS
| ocat ed weRgsally, frustep-caninat slrowth 684p lwm %hlnﬁeﬁgiﬂaglleﬁdwum 640i Hysel | er

housi ng Gfo§ 68l htayémso HRYFL &gel‘)éag@s & tHe G,Aeﬁlxr alenlgubergrxmﬁﬁgqed supports
66, in this exa ? hree supports, |ocate hin the main 42 of the
st and 12buAdorBtgemeiah¢ynﬁrawﬁmexﬁdh:emDU¢h8ouﬁ868ﬁdebbwambmlmbth|n t he

i npel | er Si 84, The ;shrou [ ) h es of the
i mpel | er r]?S'E'énubar &gl KL osed troo{;gll %Ogymt (?)f ﬁlbﬁgl%g%ésrno(fugg%n({‘lago{ Cﬁéglﬁer

surf ase @fintahe aghflowdin@3 thcAimpddﬂst antdingd 6. aPraftrably) tHeettamb D efurtier i s

connected to .the . bottom of .the inpeller housin 4 in he 5
o1 Ty PP IS (HE o RErare RBGSI USRS TEP s 87y 14 i Band 12

further cRamplesS@s nsdih e&ﬁy A0of BR3HahO12rReEER% ditd-SRpaifoasi @Bsbér @M t he
stand 12. In this exanple, the main body 42 of the stand 12 corrprlses a

di sc- shaﬁwtqddewﬁe%@@seﬁ thowaindedy é%mee subsangiady agpular fearkriieAbeiody 42,

and a subgtiatdsalitnn aRMe oukeam member 74 | ocated within the notor bucket .
10 Figure 4 1llustrates a sectional view through the nozzle 14. The nozzle

14 cd@prises an annul ar outer caS|ng sectlon 80 connected to and extendi ng

about an nnu'4alll nner seC1Sr|1ar1] ewt u%ﬂt ozzEl%ciQ %e%?ﬁfglﬁcr%o sta may be

formed frofia Pliura connec but |mennt each of
t he out eranf@si ogers easingoncﬁ& 80cbohﬂmtddnmeandcaa¢ndglg15:meen|aﬁﬁ|u1&2mn3r f or med

e ot R o7 o TR SeSaREhs o e B Sy RE R brer
surface Ghrtwhiuehh ihss Shigfaedcrd: Qadledf the olee ca@ﬂfgnsé@m&usd ACEthe Snnedichdins er

surface 30, guide surface 32 and tapered surface 34. 20The outer casing
sectildn sectipndB2 isdommed drore asespectivectipgn moplded garth die duster Gesingnseatioiul ar

I nterior PagsRge tl%6céﬁftralhgﬁenﬁ%zﬂ or Wk Jﬂ}emt;ﬁﬁ At bﬂémaaﬁéﬁeeaﬁfi ext ends

about the opening e I nteri or passage 86 Is bounded by t I nt er nal
peri pher aslurfsur84awb108& giapediie definethecCmindyswce 28ndifaseametfach80i giide nal

peri pher aI umc acg (af rtfargce i,nner casing section 82. The outer- casing
section &% 9”5 which is connected to, and 25 over, the open
upper end of the mai n body 42 of the stand 12, for exanple by a snap-fit

connegt i The base 92 of the outer casing. ion ri ses_ an
aper t30r e I BURIIFAHRE ?ﬁ‘f“?rhéo Wﬁrlﬂ}n%lc?m’?g lg%géf%gefhﬁed‘? H’tenpé"rnlaélfmlﬂ%ssage 86

of the nog@lier pdtsdoe ®B dfMEe BPLNR LPPRhuS Rt @feribh pasiBier8cba@ndd db@f: thhe stand
12 opening 24. The interior passage 86 is bounded by the internal peripheral surface 88 of '
the outer casing section 80 and the internal peripheral surface 90 of the inner casing
section 82. The outer casing section 80 comprises a base 92 which is connected to, and
25  over, the open upper end of the main body 42 of the stand 12, for example by a snep-ﬁt
connection. 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 open

upper end of the main body 42 of the stand 12.

30  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 .



14 surface 88 of the outer casing section 80 and the external peripheral
surfaee 84 of the inner casing section 82, respectively. In this exanple,
the mouth 26 is substantially annular and, as illustrated in Figure 4, has
a substantially U shaped cross-section when secti.oned along a |ine passing
dianetrically through the nozzle 14. In this exanple, the 5 overlapping
portions 94, 96 of the internal peripheral surface 88 of the outer casing
section 80 and the external peripheral surface 84 of the inner casing
séction 82 are shaped so that the modth 26 tapers towards an outlet 98
arranged to direct the primary flow over the Coanda surface 28. The outl et

98 i s i n sutecef & oh BE onisT easnel sgetio) &t andoihe fexterisl yelmmahgurﬁ@cr% st afithe y
const ant HMeﬁjt Esd(ljé] séctﬁgn rsg,r‘%%}iefc%%&yo Iﬁ tfug e)r?a h@ rfuﬂltl% @fﬁ%mﬁhel); he out| et

98 has a ‘Wdt aroun ‘Spacers nmay be space nout h 26
for urgi ngmapairid, asl’liﬂusnma’dl apipgurg 4phasta mhstarﬁthlly%slabed bness -seegomaherper i pher al

surface 88 of e casi d th t.ernal er| heral
sur f ace. ssctoped AEE RNEF pERBEAGrERiedhrate ¢ pethe B RIS AT he
outl ets 9%vailagplify slatbdseh, |96V the Thiemel p@fpﬁaﬁs surBite 188 dMhegurt c!dﬂnié”l ei t her
the internal peripheral surface 88 of the outer casi ng 15section 80 or the

ext er nal speionphepnd the seapad nsaphgral fyefars, g of ths inggr %%"cgl htED 82 BF ni ng now
to Fi gur g1 that () miM ”%(t&)e'rs {ol@rd¥BinbulaR ;ﬂ'?an?@d 130N RR0ME gﬁﬁiaf"}t Ive to

the base of the stand 12 between a first full ted positi
i |1 ustratflev overphgfyoendy byfacadd. alkreewied 98u|5|ny thq farmdolpwrsi anmdm slags

1] ust ratp?&efaﬂlgﬁ&a%g{ ?eﬁrﬁ)vel T&'n§tgrgt)(;\§§i L@: o the %{? 3@}?'03/5 95 hiaf by an

angl e of “aroun is no rom an unt| posi ti on,
as i I1I0usteﬁ<arhpld thaoleg B8 Rasd wjdth of ooendof.1 tine  Spuoerk lﬂlhdy)betslphdeddbplﬂ&hé ions. The
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t he base sarfBces8iost @B but kasidd ¢stionBEand he el b@ﬁbﬁeﬂﬂz si$ack B4tdTahdint i | t ed
position. 25 The centre of gravity of the fan assenb is identified at CG

i n Fi gur d8NBEaYNE SCHON &eig rg(u&tjnn th%ldéféﬂﬁ theoytet g8 gi/ihe 965@5@1 leve} olgted wi t hin
the main PQ&YS fdy Bf intd3fal S@NGthdrdhe %&Haltpgﬁgﬂe%ﬁrf%%g oTRRRker 38 the

stand 12 s locdted on a horizontal support surface, the projection of the
cent rlé ofsegramiltoy tieGxgmmal periphgpab surface §f phde innsr edsingispetion$230f oot print of
the base, irrespective of the position of the main body 42 between the
first

" Turning now to Figures 5(a), 5(b) and 5(c), the main body 42 is moveable relative to the

base of the stand 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
20 inclined by an angle of around 10° as the main body 42 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 main body 42 and the upper base member 40 are shaped so that
adjoining portions of these outer surfaces of the main body 42 and the base are
substantially flush when the main body 42 is in the untilted position.
25 _
The centre of gravity of the fan assembly is identified at CG in Figures 5(a), 5(b) and
5(c). The centre of gravity CG is located within the main body 42 of the stand 12.
When the lower base member 38 of the stand 12 is located on a horizontal support
surface, the projection of thé centre of gravity CG on the support surface is within the

30 footprint‘ of the base, irrespective of the position of the main body 42 between the first



15 and second fully tilted positions, so that the fan assenbly 10 is in a
stabl e configuration irrespective of the position of the main body 42. Wth
reference to Figure 5(a), when the nain body 42 is in the untitled position
the 5 projection of the centre of gravity CG on the support surface lies
behind the centre of the base with respect to-a forward direction of the
fan assenbly, which is fromright to left as viewed in Figures 5(a), 5(b)
and 5(c). In this exanple, the radial _distance xi between the | ongitudinal
axis L. of the base and the centre oflﬁravity CGis around 0.15r, where r is
the radius of the bottomsurface 43 of the |ower base nenber 38, and the 10
di st ance ayd sespuchfpllytidtefl pagiionsdinthpt thg fan assarddnd@ i in aestabl opfiswaridrace 43 and
the centr i L: . , ere h is the height of the stand
12. V\hen"?ﬁggcﬁg’%?j’ygltgﬁ’ﬁglﬁ%‘?{;@{?ﬁlagh%ﬁ? i4?2t fully titled position illustrated
in Figure 5(b) the projection of the centre of gravity CG on the support
surface |jes ightly_.in fraont .of the centre of .t b . In. this exanple,
The 1 ai AT rdeaite orele YEh i ieh 4 DGt aas i SRR noRsoBale “and t ne
|15 cest (rj@rcgiéct'ﬁha)‘fitﬁa/cbeﬁﬁe io$ gﬁil’vﬁgdmg} Gn&l’fﬂsupwfﬂi b@fdcb@iedbélﬁﬁdlﬂﬁ c&éﬂtr@bf)]lc’lg t he
ongi tudi pal axis L between t bottom surface 43 and the_centre of gravity
remai ns MoRE “Ih7RSPeHR & TPRETHEITFrlgB @Y thedap _§SSFw}>th@fﬂsc§d§)ﬁamrreﬂmt§P titled
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main body 42 is in the second fully titled position illustrated in Figure 5(c), the

projection of the centre of gravity CG on the support surface lies behind the centre of
the base. In this example, the radial distance x; between the longitudinal axis L of the
20  base and the centre of gravity CG is around 0.35r, while the distance v3 along the
longitudinal axis L between the bottom surface 43 and the centre of gravity remains
around 0.7h. The difference between y, and y; is preferably no more than 5 mm, more

- preferably no more than 2 mm.

25  With reference to Figure 6, the upper base member 40 comprises an annular 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.

30 The curved upper surface 104 of the upper base member 40 is concave in shape, and

may be described as generally saddle-shaped. An aperture 108 is formed in the upper



16 surface 104 of the upper base nenber 40 for receiving an el ectrical

cabl e-110 (shown in Figure 3) extending fromthe notor 56. The upper base
nenber 40 further conprises four support menmbers 120 for supporting 5 the
mai n body 42 on the upper base nenber 40. The support nenbers 120 project
upwardly fromthe upper surface 104 of the upper base nenber 40, and are
arranged such that they are substantially equidistant fromeach other, and
substantially equidi stant fromthe cggtre of the upper surface 104. A first
pair of the support nenbers 120 is | ocated along the line B-Bindicated in
Figure 9(a), and a second pair of the support 10 members 120 is parallel
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9(b) and gg 5@§B”‘§9?§ﬂ£§ﬁﬁ r 120 conprises a cylindrical outer wall

122, an op n upper e a closed | ower end 126. The outer wall 122
of the support nenber 120 surrounds a rolling el ement 128 in the formof a
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rel atisvelthe §mbmctncalogwerr wellj 122 3o shat \the polling ealesprng 1328sis rewinefl duyr ard 9( b) and
10(b), earﬁ&le%le Wiid fﬂ@@ﬁppoﬂ'rﬁeﬁnge§92@afhe rolling element 128 is urged away from

the upper surface 104 of the upper 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 5o that part of the rolling element 128 protrudes beyond the open upper end 124 of

20  the support member 120. In this embodiment, the resilient member 130 is in the form of

a coiled spring.

Returning to Figure 6, the upper base member 40 also compri.ses a plurality of rails for
retaining the main body 42 on the upper base member 40. The rails also serve to guide
25  the movement of the main body 42 relative to the upper base member 40 so that there is
substantially no twisting or rotation of the main body 42 relative to the upper base
mémber 40 as it is moved from or to a tilted position. Each of the rails extends in a
direction substantially parallel to the axis X. For example, one of the rails lies along
line D-D indicated in Figure 10(a). In this embodiment, the plurality of rails comprises
30  a pair of relatively long, inner rails 140 located between a pair of relatively short, outer

rails 142. With reference also to Figures 9(b) and 10(b), each of the inner rails 140 has



17 a cross-section in the formof an inverted L-shape, and conprises a wall
144 whi ch extends between a respective pair of the support nenbers 120, and
which is connected to, and upstanding from the upper surface 104 of the
upper base nmenber 40. Each of the inner rails 140 further conprises a
curved flange 146 which extends along the length 5 of the wall 144, and

whi ch protrudes orthogonally fromthe top of the wall 144 towards the

adj acent outer guide rail 142. Each { the outer rails 142 also has a
cross-section in the formof an inverted L-shape, and conprises a wall 148
which is connected to, and upstanding from the upper surface 52 of the
upper bagecTassIBeEon4io thﬁcﬁoral eliAy Eyyere hgséan%@nd\ﬁp@nn@ﬁtaewalé 14¢ ovbéch he 1-engt h
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164. Each palr ocate Ine e ing in a
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pairs of stop nmenbers 168 is |located along line DD illustrated in Figure
10(a). 25A convex tilt plate 170 is connected to the base 164 of the main

body 42. Whe réfedehcdph@i @o FlighrdsS7 hacC 8] e Maih MHody tdaecongeiessa efibstandalimi n body
42, and has a curvature which is substantlally the same as that. of the base
164 of t t¥lindfical tidelyaliol 60 an anngylarlpwersends ] Glpsded §urB8 bpteotutlich thr ough a
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of the tilt plate . The til |late 170 is shaged to define a pair of
15  preferably mtegral with the side wall 160. The side wall 160 of the main body 42 has

substantially the same external diameter as the side wall 102 of the upper base member
40. The base 164 is convex in shape, and may be described generally as having an
inverted saddie-shape. An aperture 166 is formed in the base 164 for allowing the cable
110 to extend from the base 164 of the main body 42. Two pairs of stop members 168
20  extend upwardly (as illustrated in Figure 8) from the periphery of base 164. Each pair
of stop members 168 is located along a line extending in a direction substantially
parallel to the axis X. For example, one of the pairs of stop members 168 is located

along line D-D illustrated in Figure 10(a).

25 A convex tilt plate 170 is connected to the base 164 of the main body 42. The tilt plate
170 is located within the recess of the main body 42, and has a curvature which is
substantially the same as that of the base 164 of the main body 42. Each of the stop
members 168 protrudes through a respective one of a plurality of apertureé 172 located
about the periphery of the tilt plate 170. The tilt plate 170 is shaped to define a pair of

30 convex races 174 for engaging the rolling elements 128 of the upper bése member 40.

Each race 174 extends in a direction substantially parallel to the axis X, and is arranged



30 convex races 174 for engaging the rolling elenents 128 of the upper base
- nenber 40. Each race 174 extends in a direction substantially parallel to
the axis X, and is arranged 18 to receive the rolling elenments 128 of a
respective pair of the support nenbers 120, as illustrated in Figure 9(c).
The tilt plate 170 al so conprises a plurality of runners, each of which is
arranged to be 5 |ocated at | east partially beneath a respective rail of

t he upper base nenber 40 and thus co- gperate with that rail to retain the
mai n body 42 on the upper base member40 and to gui de the novenent of the
mai n body 42 relative to the upper base nenber 40. Thus, each of the
runners éxtespiyg thefollingielespantsol? 8aflasesnsetivel najr qféh%ﬁqp@prttrrmhﬁ@ B as X. For
exanpl e, ers lies along line DD indicated in Figure 10(a).
‘In this lmﬁﬁm%%u%ﬁgeeqwathe plurality of runners conprises a pair of
relativety 1ong,. inner runners 180 |ocated between a pair of relatively
short, oyte n 182 VVth r rence al so t 1 (b),
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of the wall 188, and which protrudes orthogonally and inwardly from the top of the wall
20 188. Again, the curvature of the curved flange 190 of each outer runner 182 is
substantially the same as the curvature of the curved flange 150 of each outer rail 142.

The tilt plate 170 further comprises an aperture 192 for receiving the cable 110.

To connect the maim body 42 to the upper base member 40, the tilt plate 170 is inverted
25  from the orientation illustrated in Figures 7 and 8, and the races 174 of the tilt plate
located directly behind and in line with the support members 120 of the upper base
member 40. The cable 110 extending through the aperture 166 of the main body 42
may be threaded through the apertures 108, 192 in the tilt plate 170 and the upper base
member 40 respectively for subsequent connection to the controller 44, as illustrated in
30 Figure 3. The tilt plate 170 is then slid over the upper base member 40 so that the
rolling elements 128 engage the races 174, as illustrated in Figures 9(b) and 9(c), the



19 curved flange 190 of each outer runner 182 is |ocated beneath the curved
flange 150 of a respective outer rail 142, as illustrated in Figures 9(b)
and 10(b), and the curved flange 186 of each inner runner .180 is |ocated
beneath the curved flange 146 of a respective inner rail 140, as
illustrated in Figures 9(b), 10(b) and 10(c). 5 Wth the tilt ptate 170
positioned centrally on the upper base nenber 40, the main body 42 is

| owered on to the tilt plate 170 so E%at the stop nmenbers 168 are | ocated
within the apertures 172 of the tilt ' plate 170, and the tilt plate 170 is

housed within the recess of the main body 42. The upper base nenber 40 and
t he mai n cbogy flameeal98 of hech oufpy eynnery] 821ip kmﬁad bﬁ@aﬁah%cmdb@ngm%ﬁsqol aced
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t he cur vedbof dl@ngkwith 46ubdl&Oprofrudidre 196 drsthe base 164 of the main body 42. A
self-tapping screw is screwed into each of the apertures 194b to enter the underlying |
protrusion 196b to complete the connection of the tilt plate 170 to the main body 42.
20
When the main body 42 is attached to the base and the bottom surface 43 of the lower
base member 38 positioned on a support surface, the main body 42 is supported by the
rolling elements 128 of the support members 120. The resilient elements 130 of the
support members 120 urge the rolling elements 128 away from the closed lower ends
25 126 of the support members 120 by a distance which is sufficient to inhibit scraping of
the upper surfaces of the upper base member 40 when the main body 42 is tilted. For
example, as illustrated in each of Figures 9(b), 9(c), 10(b) and 10(c) the lower end 162
of the main body 42 is urged away from the upper surface 104 of the upper base
member 40 to prevent contact therebetween when the main body. 42 is tilted."

30  Furthermore, the action of the resilient elements 130 urges the concave upper surfaces



To tilt the main body 42 relative to the base, the user slides the main
body 42 in a 5 direction parallel to the axis X to nove the main body 42
towards one of the fully tilted positions illustrated in Figures 5(b) and
5(c), causing the rolling elements 128 to nove along the races 174. Once
the main body 42 is in the desired position, the user releases the main
body 42, which is retained in the desired position by frictional forces
generated through the contact bet Wee‘ﬂ%t he concave upper surfaces of the
curved flanges 186, 190 10 of the rufhners and the convex | ower surfaces of
the curved flanges 146, 150 of the rails acting to resist the novenent
under gr &b theyeupiedflageral 8 E)%(H?f tho rynHEEAgaINsYAC GRveK deer sydRees Qﬁﬂlel_ | ustrat ed
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is directgdimver the Coanda surface 28 of the nozzle 14, causing a

secondary air flow to be generated by the entrainnent of air fromthe
ext erldal environnent, specifically fromthe region around the outlet 98 of
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fl ow passes rough the Central opening 24 of-the nozzle 14, where it
conbi nes oni thdrstatrk 1 arin mespgnsaite whichvihe controbeluddeactivates e nedter §6 wvwotaty  ai r
current, projected forward fromthe nozzle 14. Dependi n.the speed of
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evenly over the diffuser surface 30. The diffuser surface
' body 42 to enter the interior passage 86 of the nozzle 14. Within the nozzle 14, the

primary air flow is divided into two air streams which pass in opposite directions around
the central opening 24 of the nozzle 14. As the air streams pass through the interior

25  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 the air stream is
substantially reversed. The portion of the air stream is constricted by the tapering
section of the mouth 26 and emitted throﬁgh the outlet 98.

30



30 causes the nmean speed of the air flow to be reduced by noving the air

fl ow t hrough a 15 region of controll ed expansion. The relatively shall ow
angl e of the diffuser surface 30 to the central axis X of the opening 24
all ows the expansion of the air flow to occur gradually. A harsh or rapid
di vergence woul d ot herwi se cause the air flow to becone disrupted,
generating vortices in the expansion region. Such vortices can lead to an

i ncrease in turbul ence and associategénoise in the air flow which can be
undesirable, 20 particularly in a dofestic product such as a fan. The air
flow projected forwards beyond the diffuser surface 30 can tend to continue
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14, enablfiongthelresteaial eﬁthmcatn speeifexrihefioentbe degiapardind tt oatleti Mteditoe of
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variety of appliances other_than a fan assenbly, novenent of the main
body 42 319% @ peduss & 9t aE flpys ot ﬁwusrénﬁqaf%w@efam'aéﬁé roRt thgRoggC 3y t he user

through grpERES NiRfspQRASFUe hbRr BB he ARs?low ratofhbhlYRurrdnt pfoj E&&i assenbl y
for creating an air current the fan assenbly conprising a stan 5 and an
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position to a osition rising for creating said
air ﬂbomﬁkthSﬂ@nnassenbly having a centre of graV|ty Iocated so that when
the base is located on a substantially horizontal support surface, the
projection of the centre of gravity on the support surface is within the
10f oot priThe n tditritudisg ofBd ptikRnb e Ydws alofg ahd touth 26 bf itk pesict i140n.

ensures that the air flow passes evenly over the diffuser surface 30. The diffuser surface
30 causes the mean speed of the air flow to be reduced by moving the air flow through a
15 region of controlled expansion. The relatively shallow angle of the diffuser surface 30
to the central axis X of the opening 24 allows the expansion of the air flow to occur
gradually. A harsh-or rapid divergence would otherwise cause the air flow to become
disrupted, generating vortices in the expansion region. Such vortices can lead to an
increase in turbulence and associated noise in the air flow which can be undesirable,
20 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
the nozzle 14, enabling the air flow can be experienced rapidly at a distance of several

25  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 ért.. For example, the stand 12 may be used in a
variety of appliances other than a fan assembly. The movement of the main body 42
30 relative to the base may be motorised, and actuated by the user through depression of

one of the buttons 20.



2. Afan assenbly as clained in claim1l, wherein the centre of gravity of
tthe fan assenbly is |ocated within the body. 153. A fan assenbly as cl ai ned
in claiml or claim?2, wherein the nmeans for creating said air flow
conprises an inpeller and a motor for driving the inpeller. 4. A fan
assenbly as clainmed in any of the preceding clainms, wherein the projection
of the centre of gravity on the support surface is behind the centre of the
base 20 with respect to a forward di££ftion of the fan assenbly when the
body is inan untilted position. 5. fan assenbly as clainmed in any of

- the preceding clainms, wherein the stand is substantially cylindrical. 25

6. A fan assenbly as clained in any preceding claim wherein the base has a
substantkﬁl*gggircular.footprint having a radius r, and a |longitudinal axis
passi ng |y therethrough, and wherein the centre of gravity of the
fan assenbly is spaced by a radial distance of no nore than 0.8r fromthe

| ongi tudi.nal gxis when the body is.in 30a fully tilted position, 23 7.A
fan asserlrbl y gstlag Ia%lsleﬁl@lcy -t?)ﬁ Cr(?fltél%lgrﬁ%?lr wher' giﬂrlft & Ssceglr?ti}? ceor%fnsglgnrgaa{/‘f{1 Ii/d of the’
fan assenhd yn b capaareinkyd dn thadiand fudiestiging an air fivev,the staicheon@istig & r om t he

| ongi tudi nal axis when the pbody is in a fully tilted position. 58. A fan
assenbl y PA¥ a@ﬁaﬂﬁ?&&ﬂﬁ%fﬂiﬁ%ﬁe@ {5 Deseaiom o0 AIAONTORE LEIRIRSEPR G avi ty of
the body comprising means for.creating said air flow, the fan assembly having a centre
of gravity located so that when the base is located on a substantially horizontal support
surface, the projection of the centre of gravity on the support surface is within the

10  footprint of the base when the body is in a fully tilted position. -

2. A fan assembly as claimed in claim 1, wherein the centre of gravity of the fan

assembly is located within the body.

15 3. A fan assembly as claimed in claim 1 or claim 2, wherein the means for creating

said air flow comprises an impeller and a motor for driving the impeller.

4. A fan assembly as claimed in any of the preceding claims, wherein the
projection of the centre of gravity on the support surface is behind the centre of the base
20  with respect to. a forward direction of the fan assembly when the body is in an untilted

position.

5. A fan assembly as claimed in any of the preceding claims, wherein the stand is

substantially cylindrical.

6. A fan assembly as claimed in any preceding claim, wherein the base has a
substantially circular footprint having a radius r, and a longitudinal axis passing
centrally therethrough, and wherein the centre of gravity of the fan assembly is spaced .
by a radial distance of no more than 0.8r from the lc;ngitudinal axis when the body is in

30  a fully tilted position.



the fan assenbly is spaced by a radial distance of no nore than 0.4r from
t'he | engi tudinal axis when the body is in a fully tilted position. 9.
A fan assenbly as clainmed in any of the preceding clains, conprising 10
interl ocking nmeans for retaining the body on the base. 10. A fan assenbly
as claimed in claim9, wherein the interlocking neans are preferably

encl osed by the outer surfaces of the base and the body when the body is in
the untilted position. 15 11. A fan,assenbly as clainmed in claim9 or
claim 10, conprising neans for urging the interlocking neans together to
resist novenent of the body fromthe tilted. p SItIO

assenbl y 7as cPaferagsemblypy Claimed imc @ pgeren t ?f%rﬂ\‘-}ty ‘hflﬁ‘? Ifao‘ckl ng 20

means co 'Epsrehl%glslb 3p ch'eH 31 aRhMEBlidthnte QF nb e MEn Wﬁ tHe Q6@ dinANuxihe base,
and a second ura ity of |ocking nmenbers |ocated on the body and mhlch are

retalnedVﬁyntbﬁbOﬂYMgnaﬂhkwﬁwﬁdnp$®Pﬂlocklng menbers. 13. A fan
assenbly as clainmed in any of clains 9 to 12, wherein the interl ocking
25means conprise a first plurality of interlocking fl anges connected to the
base, 5an@. a secﬁﬂdsspinbryedsictaj/mm inicietimrodl cooleiimq, Wwhengabe cnnnneﬁgtedityof t he body.

14. A fan a senbl s.clai erein the er. oc fl anges
are curvelf anzﬁssi b& s Ppaﬁg g’?fb‘f gagl@ ?Stﬁp?ﬁaa it At .{I}\an % é i gg °
cl ai.ns, WhgsitadiRaltaAs WweAnEk body is in a fully tilted position.

9. A fan assembly as claimed in any of the preceding claims, comprising

10  interlocking means for retaining the body on the base.

10. A fan assembly as claimed in claim 9, wherein the interlocking means are
preferably enclosed by the outer surfaces of the base and the body when the body is in
the untilted position.

15
11. A fan assembly as claimed in claim 9 or claim 10, comprising means for urging

the interlocking means together to resist movement of the body from the tilted position.

12. A fan assembly as claimed in any of claims 9 to 11, wherein the interlocking
20  means comprises a first plurality of locking members located on the base, and a second
plurality of locking members located on the body and which are retained by the first '

plurality of locking members.

13. A fan assembly as claimed in any of claims 9 to 12, wherein the interlocking
25 means comprise a first plurality of interlocking flanges connected to the base, and a

second plurality of interlocking flanges connected to the body.

14. A fan assembly as claimed in claim 13, wherein the interlocking flanges are
curved.

30



conprises neans for inhibiting the novenent of the body relative to the
base beyond a fully tilted position. 516. A fan assenbly as clainmed in claim
15, wherein the novenent inhibiting nmeans conprises a stop nenber depending
fromthe body for engaging part of the base when the body is in a fully
tilted position. 17. A fan assenbly as clained in any of the
preceding clainms, wherein the base of 10 the stand conprises control neans
for controlling the fan assenbly. 154 A fan assenbly as clainmed in any of

t he preceding clains; wherein the aif outlet conprises a nozzle nounted on
the stand, the nozzle conprising a mouth for emtting the air flow, the
nozzl e edfendPntinaassmblygs slsinsdhiy anyr fulgp PigsPeRg slaims, v duths Hand he 15

: | i . Qjar . ] 9. f nbl
nozzl e %ﬁ;ﬁ% nf¥nd %%g}ﬁﬁ itidd &wngwg&%%qtg@g%&%}%xamy&nh%g%g eforidd assenbly

as clainme n clarm erern rises a a surface
| ocat ed didjyadleedtposinen.mout h and over which the nmouth is arranged to direct
the air flowemtted therefrom 20 20. A fan assenbly substantially as
herein described with reference to the acconpanyi ng draw ngs.

5 16. A fan assembly as claimed in claim 15, wherein the movement inhibiting means

comprises a stop member depending from the body for engaging part of the base when

the body is in a fully tilted position.

17. A fan assembly as claimed in any of the preceding claims, wherein the base of

10  the stand comprises control means for controlling the fan assembly.

18. A fan assembly as claimed in any of the preceding claims, wherein the air outlet
comprises a nozzle mounted on the stand, the nozzle comprising a mouth for emitting
the air flow, the nozzle extending about an opening through which air from outside the

15  nozzle is drawn by the air flow emitted from the mouth.

19. A fan asscmbly as claimed in claim 18, wherein the nozzle comprises a Coanda
surface located adjacent the mouth and over which the mouth is arranged to direct the
air flow emitted therefrom.

20
20. A fan assembly substantially as herein described with reference to the

accompanying drawings.



