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Al R TREATVMENT DEVI CE This invention relates to a device for
treating air, and particularly for renmoving contam nants such as
particul ates like dust or pollen, gerns viruses or gaseous conponents
from the aiwoMP8R&®»nesti c purposes. Previ ous deviPeRGRI7TAO83IBS t ype
have been | arge and bul ky, frequently greater than 30 to 40 cm acr o0ss.
This is because in order to treat a-<lasonable 10 throughput of air in a
room or office the product of fan speed and fan area has to be fairly
| arge, and if a small fan is used it therefore has to run at a high
speed. At hi gher speeds howeverRIRATREAEMENT ODEVICEICE an unaccept abl e
| evel of noise which nakes them unsuitable for domestic of office
applications. 15 Moreover, filters for such applications having a
mesh size sufficlfbhs fovéntjpopardlatiess two ageatee fbAntreatihgl[sArd,] M

provi de a con %ﬁ&aﬂ?‘lﬁf!ﬁ?ﬁ&a@ég %gmg) fm% c%)\%tcg‘mlnantal r}lsgence to provide

a sufficient t clea ealrin-a n?gatlsfactorlly
such air mﬂntfmwl@tle@vélﬂceadustonamqllﬁmn desamge vitrasesaod on a

desk or evén t%fsv cJlgprc on nts fPomCEfet egoq:r O%IS ELE g EBéQ‘%de an air

treat nent I ce a to be plugged directly in
supported by an electrlcal socket in particular, a mai ns el ectri cal

socket . PRAEG96Hk naeépcéabeof H:\fﬁ%t kQpet HEGE béexPrPéffé’ee% air
treatment device adapted to be p difectly into and supported by a

mai ns el ectri & %clféiequﬁﬁéléfegFEEg%B RADrI&itey 48 CReackRAe . medi um a fan

adapted to caugfis is because in order to treat a reasonable

10 throughput of air in a room or office the product of
fan speed and fan area has to be fairly large, and if
a small fan is used it therefore has to run at a high
speed. At higher speeds however fans tend to produce
an unacceptable level of noise which makes them
unsuitable for domestic of office applications.

15

Moreover, filters for such applications having a

mesh size sufficient to trap particles no greater than
0.1lpm provide a considerable resistance to the flow of
air; hence to provide a sufficient throughput of air

20 to clean the air in a room satisfactorily such air
purifiers have traditionally been large, to stand on a
desk or even the floor.

A need therefore exists to provide an air treatment
device adapted to be plugged directly into and be
25 supported by an electrical socket, in particular, a

mains electrical socket.

According to the invention there is provided an air
treatment device adapted to be plugged directly into
and supported by a mains electrical socket, the device

30 s
comprising a treatment medium, a fan adapted to cause
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$2 - air to flow through the treatnent nmedium an electric not or
to drive the fan, a housing, and a plurality of pins attached to the
housi ng and adapted to fit within t he socket and to provide electricity
to the not owo9s2968erein the fan includes an integral hub POHEBIW3ISIS -
accommpdate the notor in the hub to facilitate support - of the device by
the electrical socket. Modst sinply -2- the pins thensel ves, which supply
electricity and therefore power to the notor, also provide the support
for the device itself. 10 Alternatively, or in conjunction with the
albove dt ge tallirn\ta?ﬂend@nﬁawesug@btajerathfeg&t fﬁlaai?ﬂ?véﬁeeﬁé’i@%ﬁﬂ to be
pl ugge irec into gnd supporie electric socket conpri sing
5 treatnent mAREOR t8 ARRvE ChedaRied MPUSIAge AR ROPIYERLIRY QIGh ( he
treatment 15 Iiﬁ(ilﬂsuattacﬁéﬁototﬂ\éirtimsid@eaﬁﬁnadapbédStGgfﬂﬂdn:&hln .
plurality of |ns attached.to the ho dapt fit within the
socket and to é’&pﬁf’? 8&3??'@?@’7?" “? eictr r’r%f'gV %\ﬁe?%?rf“?’ﬁ%r axi al |

t hi ckness of wheredn tbe fanbidobsdes] aandnﬂ:egeam hebradappeefes abl y bet ween
2 and 203 ¢ i ernatiyel [ upnctio W|ththe
above, the %%ckgghgggﬁ th%vm%%%@gﬁ?égg P¥§a¥ﬁe% cégﬁg%géadg °%} '
pl ugged di r ectdfy tihet deundesbppbhe exlagtrical sogkettriMast seixely conpri si ng

a treatment Mgl @ind tAlnea1 A0APLA P LANSS @iéc%?iélﬂ%/ 4y ough the

t r eat ment um a notor to drive ousl and a
plurality of pihe¥edergacReverote Hehhdviary adapt pgovbde the|supparti n t he
socket and to syrhe aboctei ctiy1£0 the notor wherein the notor is
adapted, in use, to rotate the fan at | ess than 3000 revol utions per
m nute, 300 ' - I '

Alternatively, or in conjunction with the above, the
invention provides an air treatment device adapted to
be plugged directly into and supported by an
electrical socket comprising a treatment medium, a fan

adapted to cause air to flow through the treatment

ls medium, a motor to drive the fan, a housing and a
plurality of pins attached to the housing adapted to
fit within the socket and to supply electricity to the
motor wherein the axial thickness of the fan is
between 1 and 5 centimetres, preferably between 2 and

20 4 centimetres.

Alternatively, or in conjunction with the above, the
invention provides an air treatment device adapted to
be plugged directly into and supported by an
electrical socket comprising a treatment medium, a fan

25 adapted to cause air to flow through the treatment
medium, a motor to drive the fan, a housing and a
plurality of pins attached to the housing adapted to
fit within the socket and to supply electricity to the
motor wherein the motor is adapted, in use, to rotate
the fan at less than 3000 revolutions per minute,

30
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¢3 - preferably between 2000 and 2800 revol utions per m nut e.

Al ternatively, or in conjunction with the above, there is provided an
air treatment device adapted to be plugged directly into and supported
by an avVeaR2%6%ml socket conprising a treatnent nedi umPCI/GRYM03538
adapted tocause air to flow through the treatnent medi um a nmotor to
drive the fan, a housing and at -Beast two, preferably three, pins
attached to the 10 housing adapted to fit within the socket and to supply
electricity to the notor wherein the device is so di mensi oned to be
supported sol pkgféyabhe betwderg 2000 andt R80PI pevalhiticng gerel ectri cal
socket . . n all of the above, the notor is nbst conveniently 15 a
DC motor, whi Bi"He8ns that for installation on a normal mai ns socket
transform ng and rectifying neans also have to be i ncl uded.

Surprisingly, t ts haye Vgg th this constraint
it is still qﬁ%ﬁ %ﬂgg%éyéafgf§¥ ﬁ gn %o cons ruct gbg 84t ment 20
devi ce that cahesepparprwmd g§m adrsgeleetmentThdevice tadaptfest er and

associ at ed reghi %wé%g&e@g%&ﬁgriﬁ% and gggﬁgggeéb%eaﬁ he fan. Local

regul ations dete Xl mum si ze arti s adapted to be
support ed eleght hoadi sRekefk KaMPRiGing paFreatment anediumura tfanque

al l owed to beaﬁé?ﬁéﬁdilzé’@aﬁé'@ SPCKelo fAow throughNenhd rEAd{EMEneedi UM is

preferably a particul ar an elecfrostatic filter, conprising
a fi ne- meBRAARBet 2 MOEOF iR drivg thecKapy| pehusing andah aply nade of

pol ypropyl ene1shkghtis, preﬁmlrwmbqabhﬂschaw@dediwd neherenuf act ure and
's 30 avlaol 2 lme;s:.ng aga&rg)é tio Omw?iMlun tgef Isclxtzlgét Ogr?é atJEoeSsupply
electricity to the motor wherein the device is so
dimensioned to be supported solely by the fitting of
the pins within the electrical socket.

In all of the above, the motor is most conveniently
15 a DC motor,'which means that for installation on a
normal mains socket transforming and rectifying means
also have to be included. Surprisingly, the inventors
have found that even with this constraint it is still
possible by careful design to construct a treatment
20 device that can support itself in a socket. The
transformer and associated rectifier elements can be
located above the fan. Local regulations determine
the maximum size of articles adapted to be supported
from a mains socket and in particular a maximum torque
allowed to be exerted on the socket.
25
The treatment medium is preferably a filter, in
particular an electrostatic filter, comprising a
fine-mesh sheet. The fabric for such filters is
suitably made of polypropylene which is
electrostatically charged during manufacture and is

30 available, for example, from 3M . The filter operates
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r4- by electrostatically attracting small particles passi ng
through it. The filter sheet is advant ageously puckered or ribbed, not
flat, to i ncrease the effective surface area of the filter for a
given size WO%@MWI ng. The ribbing also acts to s| ow RCRGRH7T03BB| ve
speed of air through the filter, so that the electrostatic filter can
still trap particles even with a4relatively high volunetric throughput
of air. Such a throughput is necessary to provide ~ effective
cleaning of air. 10 Al ternatively, for gaseous pollutants the

choi ce of by r ebé¢cerdsteedicahy lat tdapehdgosmé hk pacacicldwem cal nat ur e
of the gas bu LN ciJ va h al and nol ecul ar si eves.

15 As out | %g% 3 ogéﬁgﬁﬁgfﬁLusgi t%éaé%geah%?tthg fan is preferably
| ess t han 3008dvgntaferusky mrakegreabloy ribbedt ween 2D, ard 2800 rpm Above
3000 rpm the §RL8ase tANGbAtdA W sul2at8UBfleR! of Nihd AL RAGOTRS L OO
irritating for use rn a donestic or office envi ronment . el ow

appr oxi matsel ya2gbeenpsize 9% hanusing. pd@hsi bibbing prbst dects ftan havi ng
sufficient’ thypughphl esfedtithd 'RRldd"G£2as Y Eﬁgg@gxp@?é%ﬂt%f fepential .

El ectrostatic filters require tightly control ] pressure ‘differentials
and vol unet ri Ehekr BagPlRGEEQStatiyfdlses €8Rr kil tyap particles order to

achi eve a sui bgbhewifh 0adFLEt v yf A ghSvolumet i&rabtdugipdth &

reverse-curve inpeller type with at | east six, preferably bet ween ni ne
and fifteen bPdfes. Such %fﬁPFQRﬂ§H¥§-&6r98°9ﬁﬁ%¥¥e?°i8¥%ﬁﬂ4?t() produce a
sufficient thegpsgbpire be€Tearsing tof aiahl e to produce a sufficiently high
pressure drop across the filter, WO 98/ 29695

PCT/ GB97/ 3538
Alternatively, for gaseocus pollutants the choice of

treatment medium will depend on the exact chemical
nature of the gas but may include activated charcoal
and molecular sieves.
15 As outlined above and in use, the speed of the fan
is preferably less than 3000 rpm, further preferably
between 2000 and 2800 rpm. Above 3000 rpm the noise
and pitch of the sound of the fan becomes too
irritating for use in a domestic or office
20 environment. Below approximately 2000 rpm it is not
possible to provide a fan having sufficient throughput
and creating a suitable pressure differential.
Electrostatic filters require tightly controlled
pressure differentials and volumetric throughputs to
operate correctly.
25
In order to achieve a suitable throughput the fan is
preferably of the reverse-curve impeller type with at
least six, preferably between nine and fifteen blades.
The reverse~curve impeller is able to produce a
sufficient throughput because it is able to produce a

30 sufficiently high préssure drop across the filter,



5-  + unlike a conventional fan of the same size. If the nunber of

blades is too small the fan has to be rotated too quickly to provide an
adequat e t hr oughput of air. Too high a nunber of blades increases the
manuf acturing difficulties and reduces the size of the gaps between the
bl ades to MOSKRWPY that the - efficiency is not increadal/ne70ssdsng
further bl ades. The di nensions of the fan are al so preferably
carefully selected. If the blades ofSthe fan are too 10 close to the

housi ng, the anmount of noise is greatly i ncreased. However, if the fan
Is too small then it has to be run at a faster speed for the sane

t hr oughput of nailikewhi ednoarcei agdl fannefeahessame size NOIRE.tHeXperi nents

have shown t ha he outsjde end qf e, fan.bl ades shquld be between 1nmm
and 20mm fronmt ﬂ%eﬁogil%is? & of° &r?eo ﬁg‘ﬁg‘ﬁlnﬁgefﬁ??ﬂlﬁs,pﬁ%&ﬁ ably between 3
and 8mm Typi cakhfedt heofauiakly Haproxideaant adegiate tHramhbuto 14cm

preferably 2 . '#P a | I.f, the fan has an
20 excessive E<'§1>>% g%g} hi %ﬁ%e%lsgrt déerﬁ% .etl'ikjlgrfl ?Eég%)a%ﬁ?%ﬁé%s B:ehceomas
excessi vel y | magufanturbeg mMickEkawldieshandt seducepethmrsiczd\oft themai ns

el ectri cal s?%gg.bégﬁgégiﬂgé;bladest he axl gk}:g{g%gggﬁ}% depth of the fan

is also ortant, although less critical t aneter in

terms of thro@§fpaiensythe nelh inpReasegdsbyuardheg Durthgmhdadese depth of
the fan should be between 1 and 5cm The housi ng of the device
Is preferably between 5 and 15cm across a face of the_device opposed to

t he face of thR HHANSEORS Rfchbet han RS2l pseterady. 30 The
di st ance bet weapeEQR1PPPOBEEEddCeIE ithe. biLlAGedept hthe fan ar@ ¥R 29695
PCT/GBQ?/R?SB%lose to the housing the amount S noise is greatly
increased. However, if the fan is too small then it
has to be run at a faster speed for the same
throughput of air, which once again increases the
noise. Experiments have shown that the outside end of
the fan blades should be between 1lmm and 20mm from the
15 -inside of the housing, further preferably between 3
and 8mm. Typically, the fan will have a diameter of

from 1 to l4cm, preferably 2 to 8cm.

It will be appreciated that if the fan has an

20 excessive axial thickness (depth) then the housing
becomes excessively large and too much torque has to
be borne by the mains electrical socket. Accordingly
the axial thickness or depth of the fan is also
important, although less critical that the diameter in
terms of throughput of the fan. Thus, as outlined

25 above, the depth of the fan should be between 1 and
5¢cm.

The housing of the device is preferably between 5
and 15cm across a face of the device opposed to the
face of the device adjacent the mains socket in use.

30 The distance between the opposed faces, i.e. the depth



.of the device, is between 1 and 15cm preferably between 2 and 11lcm

host preferably between 3 and 8cm A | arger device could not be
supported by a mains el ectrical socket and in dual -socket arrangenents
woul d interfere with the nei ghbouring socket, and a smal | er device
woul d not - CWOAH296B%® air effectively. The not or RCERIGBATA3S
conventional construction but is preferably designed to run
continuously for an ext ended perbed. 10 In addition to
filtering air by drawing it through the treatnment nedium for exanpl e,
the filter, the device may be adapted to treat air by emtting
conponents i nof the aéevice,hesbamwgamdnhadmi$cncpretPerably r agr ances,

odour neutral [ sing agent onatherap sect fe lents or

i nsecti ci des. §%IE'% E ‘Prp @ IRy pégjfeﬁe%ﬁe]aeg #rﬁorf*eaq"} "eat ment
medi um or the® hergertdeviceitcoult: nmitr ben sappohted by ammamnsfron1or by the
devi ce. b qngp { n h a

specific enbo&leclégicg?'l gél%l\g/}\%tb esléir ?%Q& go?&e{: §r££\-¥€r eénrggs to the
acconpanyi ng @oabdngsteifenhiwith the neighboguing isetkets, ard ant view of

the air tr¥al URtl)or od9VEESANRETINGILAnARNETRON JBRLOfyditp, | nVenti on:
b 0 AR RS ATRE o

25 gure shows section e A e alr treat ment
devi ce of F|gure 1; Figure 3 shoms the air treatnent device in a

si de vi ew W t hrdd1gndidinicanoyer oepesne@&i&?alalaorfsltlﬂﬁhgﬂ pggoved; and
WO 98/ 29695 GB97/ 03538
-7- is preferably designed to run contlnuously for an

extended period.
10
In addition to filtering air by drawing it through
the treatment medium, for example, the filter, the
device may be adapted to treat air by emitting
components into the air. These components may include
fragrances, odour neutralising agents, aromatherapy
15 oils, insect repellents or insecticides. Such
components may be included on or in the treatment
medium or they be emitted into the air in another

manner from or by the device.

20 For a better understanding of the invention, a
specific embodiment will now be described with

reference to the accompanying drawings, in which:

Figure 1 shows a front view of the air treatment
device according to an embodiment of the invention;
25
Figure 2 shows a section along line A-A of the air

treatment device of Figure 1;

Figure 3 shows the air treatment device in a side

view with the front cover open and the air filter

30 removed; and



Figure 4 shows a section along line B-B of figure 2,

| ooking in the

opposite direction to the front view of Figure 1. Figure 1

shows the front view of an air treatnent

enbodi nent of the invention. A housing 1 having a width of

appr oxi mat WO Ig29HNd a

devi ce representing an

hei ght of approxi mately 14cm iRCIYGR¥OIY. The

housi ng is nmade from ABS plastic. On the front of the housing lis
provi ded a slideable front cover 3 h&ving air 10 intake slots 5 and view
hole 7. The air intake slots permt ingress of air into the device. A
t r eat ment medium in this enbodinment a filter 33 (Fig. 2) is

mount ed behi nd thigwyof .shbws @ @echaba dlahd ditne B-B reEpEdgues @f the

filter, which_cannot eas

i nt ake sl

| east when thé‘o lB@vF8e£$é %ﬁbégis? qﬁ¥eq¥18n988kgﬁeatﬁﬁnYP11?”(?

Referring to Figur?, la fan 9 is provided in the

ts 5, at

housi ng 1. The fan 9

has bl ades 10 and a-hub 11. An electric notor 13 is provided inside the
hub 11 of the 20 fan 9 and drives it directly. The not or

13 is
directly connectBiigwye nreaghowst thier §ront vigwof aamtaimd dmgattmensf or ner

devi ce 15, 5m'd%hhb§ '.r@§§eselt\ ﬁ?%%&ﬂn@%t%?eﬁhéglﬁPeﬁ{foﬂm'ﬂs plug 21

havi ng

aliv

ral pin 25 and an earth (ground) 25 pin 27.

The arrangenerlﬁouéflnghé bawsnang W#@t%rﬁpémoximatzﬁbw%@n ardtd on of the

housing is Chmqggtaseoagpegxmté@ thRend q%abree%ea of P& Kisu SO For
exanple, in rmany a design with two rounded glns in a cyllndrlcal
pl ug woul d be H?sé'édeTﬁ€°BeW§eP3r%s§fdirbl On thej fxgphief thadhMEIME earth

pin 27 need on

WO 98/ 29695
-8- 10

3538
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fan 9 and compermizt aagwesh of dir e thie @evice. A treatment

15

20

25

30

medium, in this embodiment a filter 33 (Fig. 2) is
mounted behind the cover. The view hole 7 allows
inépection of the filter, which cannot easily be seen
through the air intake slots 5, at least when the
device is in position in a socket near the floor.

Referring to Fig. 2, a fan 9 is provided in the
housing 1. The fan 9 has blades 10 and a hub 11. An
electric motor 13 is provided inside the hub 11 of the
fan 9 and drives it directly.

The motor 13 is directly connected by means of wires
17 to a standard transformer device 15, which is in
turn connected by wires 19 to the mains plug 21 having
a live pin 23, a neutral pin 25 and an earth (ground)
pin 27. The arrangement of the pins and the shape of
the rear section of the housing is changed according
to the local design of mains sockets. For example, in
Germany a design with two rounded pins in a
cylindrical plug would be used. The device is double
insulated, and so the earth pin 27 need only be
provided where requiréd, for example in the UK.

¥ sb@rovidBaOyi SEIdedEIe framiti coderf srhwwlau n the UK

of the



hole ot holes 41. Afilter 33 is provided in the conpartment 31. In

order to increase the effective surface area of the filter in a snal
housing the 5 filter 33 is not flat. The filter is nade froma

piece of filter material 35 nounted on a ribbed matrix 37, the ribbed
matri x 37 BEPMRIMMde fromstiff plastic mesh with a h@CEGRHBSH -
several mllinmetres. For stability a back matrix 39 is provi ded being
made of a 10 flat sheet of the same-8aterial as the ribbed matrix 37.
The ribbed matrix 37 is fixed to the back matrix 39 to provide a stiff
support for the filter. A tab 40 is provided at the bottom of the
filter to fa\ctfuutatehbmm@rwmartm%t 31The fbtheedneh efiaie 35 is made

of an el ectrosfat.i | t er medium such, as that sold by 3M The
el ectrostat i co# a*r}feerf% z?&?bF@"an‘Fﬁ DY n@l’%ér’ttr YeJieans \5\’Ft R a particle
size as | ow asole IdrerrdlaseMdn t Rofigbtéhe33 is rpasdvmew ins thwch greater. The

filter naterla 0.achievwes this b el ng. nade of y l.ene which is
charged with XY artnnq§%¥ﬁ10|?y uﬁ?%g£§ahu éﬂﬁhﬁg%e%¥%ﬁ Pch keeps that

char ge. Any ssmtfaqfaratnea @fpahsl figlter i:hra)uglraltll’lduausslmgoﬂ:héhe filter
t her ef or e devgl Jﬁé)ér (f Gigrol ?a@”eﬂﬂeaf‘f a_,Lts% r=Tors gro% he mesh by the
charge an

el ectrostatic stlc s to the nes Rer 2 particles can then
be col | ect ed Blegheok fiid tear magerial 3hemonnted tdre o idipbedomayrissi ng

“efficiency whep Sge r:.ldﬂ%Wnﬁ%‘i:Eka‘?stﬁYG meéded?pg%quhpﬁa@ucf'ow

t hr ough the' nesh is restricted by the”reduc Sl ze hol es of
t he mesh. 30resh with ayhodg sdggsof several millimetres. For

PCT/GB97/0353§tab111ty a back matrix 39 is prévided belng EBﬁefBQn& cover 3
sitjon shown i and the open

bos: 1 on 1onoveiat Shertiiay e pame BOEREH DAY ik AHReR S FER ( he
filter can beBTfnnmhﬂiﬂibbad akgikhB7t 29 flked\ tatuhe back4matgifrovided to
keep the fr(”59(¥%“gr6v1 ehe %Eg%%dsupport for the filter. A tab
40 is provided at the bottom of the filter to
facilitate its removal.
15 The filter material 35 is made of an electrostatic
filter medium such as that sold by 3M. The
electrostatic filter is capable of trapping particles
with a particle size as low as 0.lum even though the
mesh size is much greater. The filter material |
20 achieves this by being made of polypropylene which is
.charged with static electricity during manufacture and
which keeps that charge. Any small particle passing
through the mesh of the filter therefore develops a
dipole moment and is attracted to the mesh by the
electrostatic charge and sticks to the mesh. Further

25 particles can then be collected by the same part of
the mesh, the filter only losing efficiency when so
many particles have been trapped that air flow through
the mesh is restricted by the reduced size of the

holes of the mesh.

30



position. The catch 43 can also be adapted to retain the front cover in
its open position. In this enbodi nent, the catch 43 conprises a piece
of flexible plastic 45 with a small indentation 47 on one end

adapted to engage with a protrusion 49 on the inside 10 of the front
cover. WO 982989%). 4 shows a rear view of the fan in se®RCTGCBITNSSS
arrow i ndicates the direction of notion of the fan 9 " and shows the
reverse curve bl ades 10 which curve-fn the direction opposite to the
direction of notion of 15 the fan. At the side, an opening 51 is provided
from which the filtered air energes. To protect the user's fingers,
and the fan bl adEhelG.’,rdrhﬁ dwblrets 23 shhddisle betfwyeredhieo chogedseveral slits

53 (Fig.3). th| enbodi ment has njne bl The
oreater the nBASLFLR TRatbad i ore ARANEhRoPRET dreft CEom \iHeG 1y o he
fan has to be:.hongodslce Im &Hd axgany @ositibhr ofighheitcoternithe A fan with

twel ve bl ades s f arranged
to run off a g %? E%Psup e$5%§5t30$bgﬁang gﬁﬁet?ransTornergéa
vol t age has t63bes PIOEi@%fértQtamﬁmlﬂhp tf@ogtveovae msth%oblcqaadatl ng speed

The fan, i*h Bgc ﬁdl B cdVash Ay @ghag%%ﬂl gkngs ted a{l L r with a

appr oxi mat el y provi des a 30 lcient t roug put
| ow fan rotat tBRafront cover\/@glg:/szg@gg position. 1In this

PCT/ GB97/ 03538mbodiment, the catch 43 comprisedOa piece ¥€lOd:lipihut is not
So great that the housi ng, becones too thick to be held reliably in the

socket . Plasthe fueitRy 3 Smaddr drdrataryoBofh 2R RS Mt ernal i y.

adapted to engage with a protrusion 49 on the inside

10 of the front cover.

Fig. 4 shows a rear view of the fan in section. The
arrow indicates the direction of motion of the fan 9
and shows the reverse curve blades 10 which curve in
the direction opposite to the direction of motion of

15 the fan. At the side, an opening 51 is provided from

which the filtered air emerges. To protect the user's
fingers, and the fan blade 10, the outlet 51 can be
formed to have several slits 53 (Fig.3).

20 The fan in this embodiment has nine blades. The
greater the number of blades the lower the rotational
velocity of the fan has to be to produce an effective
throughput of air. A fan with twelve blades would

also be effective.

25 The motor is arranged to run off a 6 volt DC supply
provided by the transformer 15; the voltage has to be
chosen carefully to give the desired operating speed.

The fan, in this embodiment, has an axial thickness
(depth) of approximately 3cm. This provides a
?0 sufficient throughput of air with a low fan rotational



The fam is approxi mately 68nm across. The gap between the ends of the

fan bl ades and the housing is thus not so snmall that excessive noise is
produced, and on the ot her hand the fan is not so small that it nust be
run at a high speed to produce effective cleaning. 10 In use, the
notor 13 drWeOs29698 f an at approxi mately 2500 rpm Thi BCT/GB2WE3s38a

sui tabl e | ow pressure area behind the filter which draws air in through
the air intake slits 5 and then-d@rough the filter. The ef fective
speed of the air, the face velocity, through the filter has to be
precisely controll ed when an 15 electrostatic filter is used. |If the face
vel ocity is veIdhiHyQShutpaEt heteSod@réw& M&ﬁﬂermoh@lhg Bttbmes ed to
the nmesh of t efllﬁter hﬁsgther ked " speed is too | ow,
the device wi |TohdH5E §T°f L& t%t? BRE*&r of even a small -
room 20 The fan can be left plugged into an el ectric socket

and run continuo % ks the
filter wll gradggFly é%?%%c?gﬁ%ﬁﬂ&ﬁgﬁgkeigngpgkpgé Pe elntergwii%ut to

cl og. Wien_nevhe Han is fapproximetely| éGrmiacatsss. mhehgapebetWeémcones a

25 dar ker5anq__}ﬂ§1rty sbg]ga@leo%agrgyad rou (ﬁsl._q{]eq)%sg_g ori'e i}le @e filter

has becone too | ooki n VI ew ¢an t hus
change the sq|qma%1\mma¢ ﬁé§é§§aV? noise is pnosiugeder Aadi 0B bh@odlnents

the treatnent cmcawrnarf@ tiQ faﬁ 28 AGENSdemAN 193 Ber mAkrIBSCRLYS.

materi al s ]
PCT/ GB97/ 03538t a hlgh|%E§F9a&°oPr9d???t%ﬁfeCtH¥§ s3e8rpBE-or adsorber can®
be activated charcoal or calciumchloride. Such treat nent nedi a can
renove nal odor ou stic environnent. 5

ds f he d
The treat int nESPuHF Oygggs%gﬁggéH%ﬁ#@%eFSHESSS?B t approximately

2500 rpm. This creates a suitable low-pressure area
behind the filter which draws air in through the air
intake slits 5 and then through the filter. The

- effective speed of the air, the face velocity, through
the filter has to be precisely controlled when an

15 electrostatic filter is used. If the face velocity is
too fast, particles do not have time to be attracted
to the mesh of the filter. On the other hand, if the
air speed is too low, the device will not be effective
in cleaning the air of even a small room.

20

The fan can be left plugged into an electric socket
and run continuously. Over the course of several days
or weeks the filter will gradually collect more and
more particles, and start to clog. When new, the
filter is brilliant white. With use, it becomes a

25 darker and darker shade of grey. The user can see
that the filter has become too dirty by looking |
through the view hole 7, and can thus change the

filter when necessary.

In alternative embodiments the treatment medium can

30
be an absorber or adsorber of gaseous materials



.car exhaust gases, such as ozone, oxides of nitrogen - or sul phur,

ai rborne bacteria, or viruses. The device can al so be adapted to em t
conponents into the air, in addition to treating the air. 10 15
20 25 30 WD 98/ 29695

PCT/ GB97/ 0390#8/29695 -12- CLAI M5 PCT/GBY/03538 An.

air treatnent device adapted to be plugged

instead of a filter. The absorber or adsorber can be
activated charcoal or calcium chloride. Such
treatment media can remove malodorous compounds from:

the domestic environment.

5
The treatment medium may also be adapted to absorb

car exhaust gases, such as ozone, oxides of nitrogen
or sulphur, airborne bacteria, or viruses. The device
can also be adapted to emit components into the air,
in addition to treating the air.
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di réctly into and supported by an el ectrical socket conpri si ng:

a treatnment nedi um a fan adapted to cause air to flow through
t he, treat ment nedi um a notor to drive the fan;
a housing; and 10 a plurality of pins attached to the housing and

adapt ed t o WQ9828635hi n t he socket to supply electricity  PCRGBIHSHot or; -
wherein the fan includes an integral hub adapted to——accommudate t he

motor in the hub to facilitate suppdRt of thenglkgghpgﬂﬁ lggtrica
socket 15 t r eat ment
devi ce directly into and supported by an eI ectrli mlmﬂ Hﬂill _
conprising:. cLAIMS a treatnment nmedi um apted to
cause air to TTrow t hrough the t r eat ment nedlun1 a notor to drive
the fan; a housing; and a plurality of pins attached to
t2 ge hous\/in ng apd ] &ﬁa}aﬁ.edttéaf:ﬁléanehihﬂ’td raelapeeuetotbesnge@l Sctri city
erein, the axia ness of t | n and 5
centinetres, ‘5+’é?‘é?§bl’;f’tt?et FUPPRAGE By arbe?ﬂts?‘ﬁﬁlrcég' VO
98/ 29695 5 comprising: PCT/ GB97/ 03538
- 13 - 3. An _ai device according to claim1l or 2
conpri si ng: a gr Pé%%nga%gaggﬁ a fan adapted to

cause air to flow t heodkgh aflapted to cause_air to flow through the
' treatment medium;
a motor to drive the fan;
a housing; and
10 a plurality of pins attached to the housing and
adapted to fit within the socket to supply electricity
to the motor;
wherein the fan includes an integral hub adapted to
accommodate the motor in the hub to facilitate support

of the device by an electrical socket.

15
2. An air treatment device adapted to be plugged
directly into and supported by an electrical socket
comprising:
a treatment medium;
20 a fan adapted to cause air to flow through the

treatment medium;

a motor to drive the fan;

a housing; and

a plurality of pins attached to the housing and
adapted to fit within the socket to supply electricity

25  to the motor;

wherein the axial thickness of the fan is between 1
and 5 centimetres, preferably between 2 and ¢

centimetres.

30
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treatnment nmedi um armtorto mwvethefan a
housi ng; and TMfﬁka edyt t ached to the housing and
adapted to fit within the soc ower to 10 wherein the
notor is adapted, in use, to r fan at |ess than 3000

e

revol ut i onSVQ8829%9nut e, pre ra y betmeen 2000 and 2€OAGBIOISBAIL | ONS
per m nut e. 15 4. An air treatnent device “according to claim
1, 2 or 3 conpri si ng: -13- treat ment nedi um

a to draw the air through the treatnent 20 medi uny a
notor to drive the fan; whi ch conprises two, preferably three pins

attached to the Anhaisi tigestifbritd apivdet adhptedi £6i Pe tHBuggket to
suppl y i ci,ty to_the noto erei.n the device is so

| ect.r 25
di nensi oned t‘glrgg St WoporPegnd supp%ﬁ%&;ﬁ%f’i &G iCRd §PKRE pins within

t he cdmprisingt air treatnent device as clainmed in any one of

clains 1 to 4 wherei gg% Ljediumis an el ectrostatic
filter, preferably hng%§ % ri %p%ﬂﬁpe WO 98/ 29695

PCT/GBQ?/ 3538 a fan adapted to cause ait4to flow tlroungh edse t he
effective Suréfga%ﬁaa%amwh&nayt i ncreasing the |linear size.
a motor to drive the fan;
a housing; and
a plurality of pins attached to the housing and
adapted to fit within the socket to supply power to
10 the motor;
wherein the motor is adapted, in use, to rotate the
fan at less than 3000 revolutions per minute,
preferably between 2000 and 2800 revolutions per
minute.
15 4, An air treatment device adapted to be plugged
directly into and supported by an electrical socket
comprising:
a treatment medium;
a fan to draw the air through the treatment
20 medium;
a motor to drive the fan;
a housing; and
two, preferably three pins attached to the
housing and adapted to fit within the socket to supply
electricity to the motbr;
25 wherein the device is so dimensioned to be supported
solely by the fitting of the pins within the
electrical socket.

5. An air treatment device as claimed in any one
of claims 1 to 4 wherein the treatment medium is an

0
3 electrostatic filter, preferably having a ribbed shape

_—
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6. . An air treatnent device as clained in any one of claims 1 to 4
‘Wwherein the air treatnment nediumis an absorber or adsorber of gaseous
mat eri al , preferably selected fromactivated charcoal or a

nol ecul ar si eve. 7. An air treatnment device as clained in any one
10 of cl aiv@9%29%6% 6 wherein the air treatnent nediumis PCI/GBIWOISI e.

8. An air treatnment device as clainmed in any one " of claine 1 to 7
wherein the fan is a reverse-curve-14- inpeller, preferably having at | east
si x bl ades, nost 15 preferably between 8 and 12 bl ades. 9. An air
treatnment device as clained in any one of clains 1 to 8 wherein the

hou?]i ng is srmserhmm thef I’e@&’ébhﬁvéaﬁtﬁﬁéde%ﬁéé; vﬁmg&u@{) the fan bl ades
with a 20 clgaranc en_1lmm and 20mm preferably between 3mm
and 8mm and ’t%%rﬁﬁfﬁ'ﬂ%d% \igf’&aﬁr 3bf§ - di mensi oned to be between 5cm

and 15cm across a face of the device opposed to the face adjacent the
mai ns socket . %ﬁ €? ey ag clainmed in any one 25
of clains 1 to 9 fur air u%#’ﬁleg&% ran%f % iaf'lge 11 31 L%e m)tor
| ocat ed |g us@fa¢kamms;ﬁetmaﬂ wherein3Bhe air treatment medium is '
an absorber or adsorber of gaseous material,
preferably selected from activated charcoal or a

molecular sieve.

7. An air treatment device as claimed in any one
10 of claims 1 to 6 wherein the air treatment medium is

removable.

8. An air treatment device as claimed in any one
of claims 1 to 7 wherein the fan is a reverse-curve
impeller, preferably having at least six blades, most

15 preferably between 8 and 12 blades.

9. An air treatment device as claimed in any one
of claims 1 to 8 wherein the housing is spaced away
from the radially outer ends of the fan blades with a

20 clearance of between lmm and 20mm, preferably between
3mm and 8mm, and the housing is preferably dimensioned
to be between 5cm and 15cm across a face of the device
opposed to the face adjacent the mains socket.

10. An air treatment device as claimed in any one

25 of claims 1 to 9 further including a transformer to
drive the motor, located in use above the fan.
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