; e3e[ F['BBCAD@EZf F6FTF h 9 SPECI FI CATI ON Met hod for C eaning Air and
Appar atus therefor, and Method for Humdifying Air and Apparatus Therefor 5
The present invention relates to a nethqd for cleaning air and an apparat us

therefor, and to a nethod for hum difying air and apparatus m “““N““\
BACKGROUND ART Various conventional air cleaners utilizing f\ M\m @ ers
are known. The principle of these air cleaners is to make air pagg,dhrough
a filter conpulsively using 10 a fECFICATIONMRKe the dusts in the air be
captured by the filter, thereby cleaning the air. In nost of the usual air

cl eaners, tgﬁéﬁcﬁ%ﬁl@%am@i@ %ﬂ\jagmuﬁma%},%u M&R&d ﬁﬁ?ﬂarﬁiﬂgﬁﬂgﬂqr made by

the fan is wn to the ter. panese Lai d-open Patent Application

( Kokai ) No'mﬁ‘[zB?aé}%sgmé& fgses an air cleaner based on a sirocco fan of
wa s nmade

whi ch side of afilter so that air flowis nmade to pass
through the filter 15 fromthe iQBﬂﬂTﬂE%gﬂEﬁ?EESide t hereof by rotating
the inpeller, thereby cleaning the arr. An object of the present invention
is to provide a T E&geﬁt%veﬁhgﬁfémgs ol d maMdd 86t Manirfy SPRRS arlkipathrdshe sane,
by which the air cleaner can be made nore conpact than the conventional air

¢l eaners mﬁl@{éf&eaf?(ﬂc; Qﬁl@ﬁf&ﬁﬁ?{ lﬂfrﬁidh?t?lg%g‘n?lgiaﬁperR@rthegetgrpbj ect of the

present invention Is to provide an a based on the simlar

principle to that of the air cl eWent i nvention, by which the
air humdifier can be made conpact. e present inventors intensively
studied to di scoyghioldi@hiidiaNdlt Baferd bifihe PG Iny MG SRARRAND i

rotating the filter 1t se ter serves as both blades of an 2 5

| mpel | er an&ri&:i{)ﬂelotfﬁfese At ct%ﬁﬂérs 18 Rile 4 FRDBIroGEH h R RARHUEN Gy GARPAact

than the conventional airr cleaners en t'he performances are the sane. That

is, t present. . [ i m&{. | hGredb ClcaRimRthsi NY

2 rot g?i ng %? |ﬁot€§\r{8 odrl(rgrg%po%l%y%g??epﬁg?gf: pof??grﬁmogﬁé;’ di rskyscuchﬁ%hat t he
filter is f msﬁ 1 [ fhltdr @retdopdnlStel dr@tegur r ound
i nside ar eaé)l(;)'f ghﬁgﬁﬁ%ﬁ} ‘?i@ﬁeggr’ tli&gﬂra%gﬁdtpﬂ?n% o} vvgvg-ﬁ?hapgasgﬁch et hat

irregul arit]es.oft hA% WAKE (A1 & AKAREE FitkAdi Bbardsé Bl Phtehhe di sk,

t hereby disCharging air existing on the inside area of the 5 disk to

outside of LBGididn (kBké’ig%. § PR6A1d §iStlosel A Al ESBI bdsBY 6 hisRBccd faR opT OVi des
an air clean conprising a disk; a filter fornmed on peripheral portion of

the disk s u?xgicﬁl@&e WAEis hideSsr o Fldr Qb ?ﬁ%ﬁi ﬁﬁ‘lfR)Q\gistrﬁ‘é%leﬁg Ehﬂhﬁfo@kh B filktn of the

di sk so as surround 1 nside area of the disk, which filter is bent into

wave- shape ﬁgﬁﬂgg E}I?sg(?(é fo" 1ROV &Ik ttﬂe?%t)rf(?) rbfnYeeanipeRer ﬂfef% cldaningdhéhir.

direction o and neans otating the disk. The present

invention further provides Emmmmi r conprising rotating
a filter fornmed on peripheral portion of a disk such that the filter is
formed al ong the zpefiiRREE @k PPQEA RVerfontiff stoside 9Gnétbod Prelvariagal andsi de
area of the di sk,A %i]ch Wil er 1s bent int oﬂbwave-shape such t hat

i rregul aritpeg QfeahdiSishBMBe %ﬁe,fb?rvﬂﬁ% {HR alirodléaler Elinl RChad¥mefe dogpadi sk, the
filter retarning water therein, fhereby discharging air 15 existing on the

i nsi de areaypf) "G HleitforaP af? dleahdls whion tiepdifortaides atighe bitfic.f | Ahetheso as to

20 object of the present invention is to provide an air humidifier based on the similar
principle to that of the air cleaner of the present invention, by which the air

humidifier can be made compact.

The present inventors intensively studied to discover that by bending a filter
into wave-shape and by rotating the filter it self, the filter serves as both blades of an
25 impeller and a filter, so that the air cleaner can be made more compact than the
conventional air cleaners when the performances are the same.

That is, the present invention provides a method for cleaning air comprising
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gi ve the water retained in the filter to the air. The present invention
still further provides an air humdifier conprising a disk; a filter forned
on peripheral portion of the disk such that the filter is fornmed along the
peri pheral portion of the disk so as to surround inside area of the disk,
which filter is bent into wave-shape such that 2 O irregularities of the
wave are formed in radial direction of the disk, which filter retains

wat er; and QJeaRs afffifer torhild dipekipBerdi Sottion6E£ QMK RUCH Mat 1he fiMfee Sfotmedivent i on,
an air cleaner having |larger surface area of the filter per volune of the

product (i -50%@9§?§5%?rggﬂ>n@&ybme Rist 30 @k td GireunY iRfidcath sEthegskgust s) than

t he conventio ers 1n which the fans and the filters 2 5 are

conpl etely SERAY ; - h¢h BhERRBllalliSCAQARE Lal/@ arkAPANEE R
Lai d- opon’ PamgR F%ﬁ%ﬁﬁ%ﬁ%@“@?@ﬁo@ B T A Ter i s

encl osed i nrag'itai hﬂrécgirog r?gggb &k, A draby@iSehargifiy Sir clislifg 87 RS BEaREVIRPECT | Ve

view of a preferre I ment of the ait cl eaner according to the present

i nventgon. (Eklgto %tsﬁﬁ?éﬁth% r?l?sk%hfough SR lerOPrRE B%@erﬁﬁn@l‘iﬁﬁﬂ*ﬂlsbﬂﬁoﬁb@s grenbers

shown in 5 Is a partially cut away expl oded view of an

e ot : . : ut aw . . e
enbodi men nﬁfﬁlgér%g EQ%‘E?\SA‘,EE% dNIE 2 Filer fd%%@bg;pe?ﬁwamlﬁ& 8f @ediskngcp! ate is

arranged i n the upper end e filter and the upper

i i i nGatt  WaR. t&ind4 sh
72700 e LT DB U A e o

g the nmenbers shown in Fig. 3

(provided thaf, the olf[?lg«f itslﬁ,ewﬂiagﬁ-lt i§ %%Wﬁ@)wad%!—él’m&ésdoﬁ tRatSABQITRL fids of

cross-sectional view e alr cleaner shown in Figs. 3 and 4. Fig. 6 is a

St ¢ CHBSHESRPRE indai ARG MG GattATRRULARAL tefdido the air

cl eaner accor e present 1nvention, in which the air flow passing

Lhrough t nerRAR Rl IRERLERritRPBoRY a e Ptk blilitdalt BomplARE casing s

reduc I'S a schematl C 0ss-sectional view’'show ng anot her

preferred ephodi bdri iR ©F 2 1dtkikNGch that R R $LkmeAVeENt i on,
in which thgggﬁﬁ%ﬁﬁ?ﬁﬁﬁﬁﬁgﬁiﬁéﬁﬁgﬁg fﬁe gap bet&eeﬁ'the upper end of the

filter and phg, H{%%%W@%ﬁ%ié? Or 108 i RUICRAo slkdhndlndie Arel N BIEUINC

Cross-sectionar vi'e erred enbodi nent of the air cleaner according

to the pr es&,ﬁl}caifné?lfgﬁe%? int{)] QaVbkshdbedult Bt Bl@Glakities BOtheMavalard Br@bd BN tO

the filter. s a schematic cross-sectional view of another preferred

ohi ch a i gl diteth ke BEARETI@EERE A Feld AP e R e "
schemati ¢ CLASS:SGChk Mdhe %eLYt A dRikRb SLRIdS (ROBIOR 1HTBAsh B fllREs0 as to
give the water retained in the filter to the air. The present invention still further
provides an air humidifier comprising a disk; a filter formed on peripheral portion of
the disk such that the filter is formed along the peripheral portion of the disk so as to
surround inside area of the disk, which filter is bent into wave-shape such that
20 irregularities of the wave are formed in radial direction of the disk, which filter
retains water; and means for rotating the disk.
According to the present invention, an air cleaner having larger surface area
of the filter per volume of the product (i.e., compact and having high efficiency of
collecting dusts) than the conventional air cleaners in which the fans and the filters

25 are completely separated, and than the air cleaner disclosed in Japanese Laid-open

Patent Application (Kokai) No. 8-206436 in which an impeller is enclosed in a filter,

can be attained.



4-air cleaner according to the present invention, in which the filter is
grounded and a high electric potential is given to the electrode. Fig. 1
is a schematic cross-sectional view of gnother preferred embodi ment of the
air cleaner according to the present invention, in which the filter is
grounded 5 and a high electric potential is given to the el ectrodes. Fig.
12 is a schematic cross-sectional view of still another preferred

enbodi nent of the air cl gRIEF DESCRIGTIONIGF THE PRATEINGS nvention, in which
the filter is grounded and a high electric potential is given to the

el ectrode. Fig. B iSsah &SGPISIRAPeFspedtPRS/i&R6F h pReférred @ibsdimeht dfithadet her
preferred 10 enbodi ment of the air cleaner according to the present

i nvention, u@alygplagébrallﬁ@ té tﬂetlﬁéseh{smgélqwﬁded and a high electric potential is

given to the el ectrode. Fig. 14 is a schematic cross-sectional view of
still another prPfgearsﬁéwﬂﬁa%la@dﬁbrQétaﬁqé&bﬁhgseﬁbﬁg@ﬁferﬁ@rﬁ@érgibm91t_he
present invention which the filter is grounde and a high electric

potentkal if; Fven to the electrode. 15 Fig. 15 is a schematic
cross-sectio view of a preferred enbodi nent of the air cleaner according

to the present i 13 LY artl‘é‘ll#' Buta Qxf)llaﬁed ietadst aﬁ%ﬂl%ﬁuﬁ&ﬁ lacorging do by

bl owi ng steamto e fi ter romt e outside of the filter. A preferred
enbodi ment g Hr&%nﬂn@éﬁ[ﬁn iNﬁi@B'a%@alelﬂlat@%r%gg@ﬁﬁﬂhb BeslbewRer Beer ring to

Figs. 1 and 2. Fig. 1 1s an expl oded perspective view of a preferred
enbodi ment Qépe} Bfd affheqm%@aﬁd R Eaeca%g sbumcdﬂeau&rauaﬂswrpds fnfoughe
present invention. Fig. shows e air cleaner air hum d i er obtained

by assenblipg gtaBe merrbers shown in Fig. 1. The alr cl eaner shown in Figs. 1
and 2 conprisés a disk 10 and a filter 12 - 2 5 formed on and al ong the

periphgral porti P%ngshé@/?tlﬁ a?&léé?ner @@taﬁg@ﬁgas&:ﬁ%llﬁg tHeGherhBers YhdvWRds 1 nsi de

area of the disk and the filter 12 is bent into wave-shape such that
irregularit of 84 kdméadhal direction of the disk 10.
It should Fgﬁggﬁﬁgpg at t ougﬁgfhe |rr%gular|t|es of the filter are

depicted in Fi gsg ﬁllﬁ%%i&ehﬁn XAfsh- Sé&%hﬂtﬁevbgﬂﬁe'anrél%ef abvi indigeat i on

froma rotation s as t e center thereof, each outer tip (the outer
Ut urni ng pgﬁcuon of the irregularities) is not necessarily in the center
bet ween the adj'acent two inner tips (on the radiate lines), but may be 5

shifted in cl OCkNg,s 6 flgb E%Haﬁ@ cRss-8tHon&l &K YhSLinglal Jﬁ‘@f'éi'r@(ﬂ‘emEBdihleinﬁof

al t hough the shap e lrregularities is depicted in Figs. 1 and 2 in

?ﬁgczééf‘g: a&;{%ﬁfgo{l%deegﬁ%éaaﬁl?g% @k Fl%sélg(ifﬂllqé?ﬂoﬁ rigmiisethediridwpasshaf t 14 as
through the gap between the upper end of the filter and the upper casing is reduced.

Fig. 7 is a schematic cross-sectional view showing another preferred
embodiment of the air cleaner according to the present invention, in which the air
flow passing through the gap between the upper end of the filter and the upper casing

20 is reduced.

Fig. 8 is a schematic cross-sectional view of a preferred embodiment of the air
cleaner according to the present invention, in which a high electric potential is given
to the filter.

Fig. 9 is a schematic cross-sectional view of another preferred embodiment of

25 the air cleaner according to the present invention, in which a high electric potential is
given to the filter.

Fig. 10 is a schematic cross-sectional view of a preferred embodiment of the



the shape |ike parabola or vane directing outward fromthe rotation shaft
14 as the center. The filter 12 is fixed on the disk 10, so that by
rotating the disk 10, the filter 10 12 Ms al so rotated together with the

di sk 10. On the center of the disk 10, the rotation shaft 14 is fixed, and
the rotation shaft 14 is connected to a notor 16. The above-descri bed
menbers are preferably contained in a casing. A casing having a cylindrical

shape or hgﬂi#?@aﬁer%l?&f??mg %ﬁﬁaﬂglese\‘i’ﬂﬁﬁ/@ﬁtiblpm WhiRRA eheHikter'i§ kﬂiundéd drared (see

_Figs. 3 an may prefe e enployed. The casing shown in Fig. 15 1

conpri ses a di sk and an upper casing in
PP r e g U ng&aﬁdhélﬂlait& 3t 804 ORNRle op .

aving a cover. The upper face of the upper casing 20

- has air inlets 2g ?f isl ARALLAGC &loks- bé@h@nél%v@f@ﬁm‘ﬂ‘t&rp?éf@[‘i'&ﬂﬂhbfodlﬂl%nif ilter

12. The side fac the upper casing 20 has air outfets 24 for discharging

t he air to {)tg&ﬁggﬂtcféaqg' a@& n'?gnfo'th&%] eserft mxﬁ/ﬂhw 1@Whl&ﬂﬂ@§lt€hf$%‘:‘&ﬁ1d%@e filter

It shou € note pes and 2 0 nunbers of the air inlets 22

and of ;the Bl b Rk BB M GEBRL Bhfdg. hose shoun [ the Tl gures.

In the enbo , sincet upper casing 20 is fixed to

the motor 161t ?? ﬁZ 1stzg§%thgl‘?1?ﬁ£ cfodSidibondl VIRE ST SR %ﬂo‘?ﬁéi‘&)e fefer@édlfl Since the

| ower casing 18 i I Xe e upper casing 20, r casing 18 al so

07 e Al S S R B e
a1 Vel ot e Akl sl AR, Bislagaad e 1Tke v o

e pores are renoved, or may be

de of h d
naving adsor pt | Rt 1 4y BB ErBh B ol PR HEHERL 0 Sl e
i zes phan Ll b
or ovi 48w tRoaf AR et ﬁc‘"“@% AU i Rt MGRod AEahiieRe 1Y e
T o ot oysiepwidaf ab pinfil, éléctﬁkgﬁtepﬁél i BRA tehEdiRlodd L and any optiona

porous nat el5iEAPY nwoven fabric, cotton, nmetal mesh,

btated so as {oFf %%?Sga%%‘éﬁaﬂgﬁf"?ﬁsaﬂ@ of “P&%ﬁéfé’?%”ﬁ‘ge e 0

L e AL S

?gogén409nzfg?ﬁgﬁigﬁﬂasgggz anéhionuof gh@ ?:}%e} gg,&since t he flléesegz
? I%%fq%quaﬁ% C{(ﬁxmecu%n%f@e\l/ g éﬁez’?n%#q%ddlﬁgﬁt oFahS

as thé>bl ades of Fi#n _ i's gener a result, the
al r eX|st|ng¥ﬁ& @%§§%§-1 eoq%egg thﬁ% €6§K“§ﬁ whish iR &dn BY bhdle filter 12

is blown to e alr outlets 24 forned on in
cas

t he side face of, .t er i gh the filter 12,
as i ndi cat etV *BRFIP t?rb‘j\?\gp'% Sé%aglvmo @g ﬁI%—'gr H-B%FtﬁesBﬁ‘é Ite @%&%ﬁ% as shown by
arrows Ain Fig. 2, % = : R 16 N pr med on the

N [ [NV N
upper face of the uppe rough the filter

12, since the rotatlﬁpe 2 §Pn%%8% é£é%%fﬁwé&uhﬁwﬁ§£9@be&@£n§&iter 12 can

serve as bl ades @f IS alr resistance of the filter

12. Thus, the air e I.St n%an lhggl g(r; gl)e lgaet%(a)b ?{Qe&ﬂ%\%@%f&?)refg\@écph area i s

surroéfded BSFeFIg te F?e out'side after passing

t hrough the f er |n t he alr S0kl eaned
by passi ng F@B@&W“%HEWW dgangnor th ajrh hﬁ%ove ggg%r {Oplﬁ %ﬁ%é{hgﬁeégsg wher e
the air cle ner the positio d

hori zont al | °8@§%%%b@8 ggbbynn@ﬁgr%t%gégb %FP@BHQ%Q%Ih egﬁ%r can be
used while hgldllgﬁﬁh? disk in the vertical direction, that is, in the
portrait orgN ‘Needl ess to say the air cleaner may also be used

retaining the aﬁ%ﬁg@&%@@ 213 MO PEih OB AREIEOR 2l and

verti cal 5 di raei erre

mbodi ts d b I I th
..Sor?réf'f”of.f@%?eﬁé g Rt R Cofaf B30, AR, tfléﬁ!)*ﬁﬁ e

terns such as " xamdgﬁﬁéggﬂgﬁp#%gpmﬁﬁgﬁﬁﬁ<9921 5““R§ﬁ§9§F2 |n t he

present speéP?? nta i o ere
et g KA A S
| i ke may be used.




According to the present invention, an air cleaner having |arger surface
area 10 of the filter per volune of the product (i.e., conpact and havi ng
hi gh-efficiency of collecting dusts) th%n the conventional air cleaners in
which the fans and the filters are conpletely separated (hereinafter
referred to as "Prior Art 1 " for convenience), and than the air cleaner

di scl osed in Japanese Laid-open Patent Application (Kokai) No. 8-206436 in

whi ch an i npepdied tHab algitfileR $8irteBuRrifibd $fthe filteF At ABpicRE if FIA! I afd ben as
"Prior Art 2" for convenience), can be attained. For exanple, when the fan

has an i npelyaef PF‘&Y& f59man tl%Jltaﬁfal girédiRh Fron?h rdtdlon $hat1 22 B eed hkekness of
19 mMm a width of blade of 15 nmm and the nunber of bl ades of 25, and has a

di amet er of eatch‘guﬁ:'r tip! (HeSut@fU- ﬁﬂniﬁ?}poﬁ'ﬂﬁl SHR@RrQhladitRs)ik hbehieckaRlyjar Art |,

Prior Art 2 and the present invention will now be conpared. According to

Prior Art |ghelcenttPb@wbbiethdRa "cé’dtl%&om%t?Q(ﬂiﬁt%radﬁt@ lﬁlh%t Biit théy B¢ r anged at

the air inlet, so that the effective filter area is 554 On t he ot her

hand, §‘Ccor§i1ﬁ'&i tnQ1&KvASe difdctidn ot hnti-8lobRRGe ATF8etidA) tTHat B ﬁlﬂ'fou Rish

accordlng to the present invention, when the wave nunber of the filter is

the sane asg rii ective
filter area }{a @oﬁﬁ@ﬁé%n@sq&jﬁé?lgﬁ%‘irgﬁxtg |E rrleés}{qt%%adg? ﬁ{églla(?)o}fO}AI?? ! iqj,;ef and 2.5

times that ElaFHirQ tioft thopR theidttion WHEM 14 B (HR&ELhRF, TROGRSuBLRiel Ry BRAE, an air
cl eaner which can be nade nore conpact than the conventional alr cleaners

can be obt 2Beflape m(%rp%iéﬁoﬁa of Viic RIESRN oM@ Tnd rBASKARYLL s e ul T or

t he devel opnent ffor exanple, port air cleaners. Preferred

enbodi nent s, gf . t h?PglﬁE)teﬂurt (ed¥TRE Qfsgqmébtmeoy%@ﬁﬁg&hé BN 1D, B filteS

descri bed above wi escribed.” Wth'the arr cleaner according

to thf resmsdlg%vl% \A% ﬁ&ﬁgﬁgm%ﬂw@ @nmenteaf&ewﬁﬁub%efveen the

edge o the Tilter i's opposite to the disk, and the casing, and

fl h
g' r ef‘é‘%é&'&@b&%@%ﬁ%% tﬂe%otaﬁogeﬁaq o4 stéaﬁn@etéd johabes 16y om the air

ar e e out si e air cleaner wthout passing

through the fil tgg, &)Q/S;Ecﬁgxanﬂea%&ﬁﬂérghx% Yol BARRIARSEH AGeREd ol y. I

preferred enbodi ment s resent |n entio means for reducing air flow

passing t hrﬁaﬁﬂ%ﬁa@ llgaﬁgﬁ'sﬁéﬂ (ﬁrha(/ﬁ%ec{)érhgee (Tcaf)sgﬁﬁ tkdin foh@‘%‘n'é%ﬁqﬁleﬁlg

means” int gseit pecification) ar e term ™" reduce” herein

s deor easel Yot Heng TR Rshe piay BOCRBIAte, tﬁ@_%é*%!%g’?ﬁaﬁﬁ?%e?hgap
ai T cf Gani 28C%@P?%es%ﬁgveéaéasﬁ{mﬂ'tﬂé’?oonﬁﬂf‘%fﬁsﬂ i e R

I ded h. ol bed
cl eaner proy. & mdg\%l %w{r{suc&v%ﬂ ke #pgyvfacgg Q%pgp%gﬁgyo as QH")%IQFS fescri be

referring t9 hou I gs eplctst e state

wherei n the t{ponN n such
el Alﬁggkég@ﬁhga Sﬁﬁ&ﬁheé‘ y e ARG 1000 A0 SR of Y B ©

a case, the

and the castg COURLIGHIR 5 (P ARPRLLRATNL DARSbaKid-rl iRt ppper casi ng

for conveni €nc ment motor 16 Is fixed to thé | ower

casing 18. lg, Jh*}ﬁ 4R B‘é’r%tﬁ?i?. fie it 1? fhbalt b GioR@ thilth® Syl bn?6 | S

formed. A ar n wal i's opened to rman air outlet

24. Thys, b r§ o?ﬁ%qa%&% 22 é 1 he éfr %hﬁ@t? 28k &ﬁtr&‘%ﬁ@cgd te@std@lowo form

a single alr |n dr's [ ter are contai ned i nside

f th bed
erbod nent , e gl ﬁb‘fhﬁsﬂlé’?’?%nﬁegigp (k, dﬁd‘f?@%ﬁﬂﬁ PO "% e

t t f.the. d d
e e T
expl oded vi S&’é’mg is ft xeg to 'u(i)tpgxd cagﬁl%%r ﬁmeq{)\%elacsﬁﬁl@qlSeaqso 42 not rotate.

As the filter 12, any filters conventionally employed in air cleaners may be
25 employed. Thus, the filter may be made of a relatively dense porous material by
which the dusts and the like having diameters larger than the diameters of the pores

are removed, or may be made of a porous material having a relatively large pore size



menbers are arranged such that the positions penetrated by the alternate

| ong and 9 5 short dash line are aligned on a single straight line. Fig.
4 shows the assenbl ed state (provided tnét the upper casing 20 is renoved
for clarity). Anpng the openings depicted in the upper casing 20 in Fig. 3,
reference nuneral 22 denotes an air inlet. Oher openings are those
depicted to show partially cut away portions for the purpose of easier

conpr ehensi gﬁ Rivifﬁg]&%s%gﬁm a%Q %@tmeﬁ theRS) {sNghd 4 [iROhdvil srhdIRY sidgs not

. exi st actua enbo an annu ar sea |ng ate covering the

entire edgeqph thd orwalfeasto%i%r% 1 Wne el oery éﬁl@h?wﬁefpéagdfzmnw sk 10 is

provi ded. T e sea ing plate tes toget ter 12.

e F e AR ‘ﬂ%%"*‘%ﬁ"@ ot Rabbh P “Qfﬁ&“?ﬁ@*’f%?ﬁf?’é;’ﬂ%%m?%edfék
10 may be c @8%@%&9&8}&%%%& 9@1 eﬂﬁt%ﬁﬁp&U {mat%na %gtpa é}oggth honFig- 4,

to better S e I nner struct esea|ngpate2 wn in a

P eano? ShowgvEherS, Bin, fefl misgh Sy CiIRlcs or BRI votififlodta.l fe 21
Showe Lo =1 ¢ WGE T UE 655 160 bRCElsNarimmbably 0 mmp&ng e

orientation). e Sea

28 may prefeye @{? rq‘%%t%%gtfégea{ﬁg : REPEASe 4£}§dh hflpBhiklls peLLEs 2y
restricted b her odﬁﬁe gl?a%;éloqltl%gt{llw}%nqg?el §1%g(gfghé‘%@)a%§us a hakh 0[ et he gap 30

bet ween the ﬂp F‘g per casi ng %0 I's cI osed

f ﬁr ough t ne" AR *%85!%%(‘?% e Bl o1 3P S Cherash et hof LORADRL TS ate
Th at t E@ 9ap co ggalééstiaﬁcgn ?if tthg féﬁ']ep W%En%e tl?e ﬁl?% ﬁ% 'béﬁ% thgi P@% [Elljxa%g ?h(ﬁl/

srngle poin per edge o

e T A
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restricted to tg‘g@g ovvn in Fig. 6, and may be one or nore, preferably
about 1 to Hupy / @rlwnlength of W In another enbodi nent shown in Fig.

7, the air flowreduc ans.is _in the for n_annul ast i.c nmenber
38. The upper en&‘g"leak’ gsquption, the,gase W§§refﬁ]%a'58%ta§?ftl§u?%én%b PY%ce of
-t he upper casing 20, .so.that. the i,S pse The el astic
menber 38 clb¥hith th?}élsbéﬁ)hgé)h ngﬁﬁvowggd?sgrlﬁg”% ceillﬁ?‘gg‘f 8361?‘1% end of the
filter 12 or, on_t per ca ther of .t he esent
-i nven€Pon, feeTibe ?’éFP g‘fdrwgﬁ? F@ r{Bgé‘F \%he vﬁgo c[aﬁgr%{:txp neth {amer
further conprises neans tor i ectric oten ial 2 5 .to the f||ter 12.
The el ect ri &all {1¢ POHEAILPRGHAL %“r t g& %ﬁssntﬁfa)be o158 8feﬁ1é?§ Y al;ool?e Wl e,
constituting the filter 12 partly _ or entir art cles or,fibers of
active car biHainggtheair C@@B‘ifé‘an&’éﬁ”?ﬁ ég%legfi@éhanhongorgp vertigalic titani um
or the like; or 11 applying a well-known conductive coatlng contalning a
nmetal such as tin, nickel or zinc to the surface of the filter 12; or by
imrersing the filter 12 in the el ectroconductive coating. By giving a high

electric potential to the filter 12, the dusts in the air can be
el ectrostatically adsorbed, so that the air-cleaning efficiency is 5




now be descri bed based on Fig. 8 The apparatus shown in Fig. 8 is simlar
to the apparatus shown in Fig. 6, but the upper casing 20 has a two-stage
structure as shown in Fig. 8, and a high voltage generator 20 is harbored
in the upper casing 20. The filter 12 is connected to the high voltage
generator 40 through a high voltage line 42, 15 a high voltage pin
supporting plate 44, a high voltage pin 46, a high voltage pin holder 48, a
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Figs. 10 to 14. In the enbodi r’r%nt shho iani 9. 10, l:hhe filter. 12 isr
gr ounded thﬁ@ﬁ@?hahoﬂ?@?f@@() Thus, when the performances are the same, an air cléane

which can be made more compact than the conventional air cleaners can be obtained.
25 Therefore, the present invention is especially useful for the development of, for

example, portable air cleaners.

Preferred embodiments of the air cleaner according to the present invention



voltage line 42, the rotation shaft 14 of the notor and a notor casing 16b,
and is insulated to the parts other than these parts. Thus, the electric
potential of the filter 12 is O V. The tgp of a high voltage el ectrode 12
is pointed and positioned above the rotation shaft 14 of the nmotor. The

hi gh voltage el ectrode 12 is connected to a high voltage generator 40
through a termnal SO and a high voltage |line 52, and is insulated to the
parts ot herdésofibed ftese witlbeturtidruiescriledn a positive high voltage is

. generated by the high voltage generator 40, the filter 12 is an anode, and
when a negative Wighthé@irichg@et sccoringy @ithel pleyerit evehtioh dywetibedsbenegsy or 40,
the filter 12 is a cathode. The enbodi nent shown in Fig. 11 is simlar to
that shown jsifofrhéll bet@eedthe ctp®oflbhe Hil@H WiitH éde iSbssdsito eethe @2ek, amdlthe2b ar e
formed. In this enbodinment, the high voltage el ectrodes 62a and 62b are
arranged at c3afi, hhd@ais IoWIMROUEE e dap. eThl iOtdwiit ofithdaik @Rk frém thddr
rotation shaft 14 of the notor. The nunber of the high voltage el ectrodes
may bes3 orini@s 22 isldiectafdeddo mendutsidovhthe airfdl@nerlRithcut phssingathimgh thhie sane
as that shown in 20 Fig. 10, but the shape of the high voltage el ectrode 62
is verti cal figergbotipatirtiBtians ibdageisedardondinglypein prefteredlemiodanaitbofli nent
shown in Fig. 13, a cylindrical wall 64 of which center is 25 coi ncident
with the roimtpr@ensingéitiohd nehnd foe redatidg airs{ldvo passthgahroupk thepger casi ng 20.
An annul ar high voltage el ectrode 62 is enbedded in the tip of the wall 64
and sl'i ght | ghepsigdfter defdrréd st i flovpreducinhenoanb'l inGHe prebent spcificanion) ae hi gh
vol tage el ectrode 62 has a center which is coincident with the center |ine
of the rotapioRilednalThe ldmofredute" hertdIrmesms dhapdsd dmaune of thie addyRigting he hal f of
the thickness of the filter 12 in the direction of the rotation axis of the

filterol2. Hasughiteh av@letmpsticled ghp tdechidsddsby prbdidigpnheaieans ke hi gh
vol tage generator 40 through a high voltage |ine 52. In the enbodi nent

shown in Fi gosmpdted dithiithé Babeivike fhie tieand hica@e privaledr o8y #ﬁavidin@fthel\ﬁi'k ch center
is coincident with the center line of the rotation shaft 14 of the notor is

formed on thgwiedkcid@mehd BRUGHCIERENS Bfficasmy f futther mibtdr i cal  hi gh vol tage
5 electrode 62 in the enbodi nent shown in Fig. 14 is snooth, the high

vol t age el ectrodg 2t éMbodiést ¢f thellibeleafdr ppsAl&LithBSch abhdr Nb@hed@ifig@ge
el ectrode 62 is connected to a high voltage generator 40 in the same nanner

as in the eplesli WBNhow BOWBscribedtderrifg td FRpscytd fidr ARkdughiFigs. Bahtage
el ectrode 62 nmay not be fornmed on the disk 10, but may be arranged in the

upper 16asi Ngepils WY stite MR ran theadisit BB hbQ edrficutlyliemastioned ehdies rbediment
shown in Fig. 13. In the enbodinments shown in Figs. 10 to 14, the filter is

grounded t hgeuaheakélghd edstid @vetiR@ftie sidk ofithd diek (idalled Bwbrchsingandtheasi ng
16b. Since sone bearings are not electrically conductive, however, the

filter may pRind@vefify iRaddd dpatttidin BRIAISK is chlleSwsifer Sast@sRr chiivehieno@cessary
to use a menber such as the high voltage pin 46 showmn 15 in Fig. 8. In Fig.

8, although the tj@isdmbdBmbBhigtheRbbAS istixed46 titaesenedsingors. adh thde
rotation shaft 14 of the notor, if the high voltage pin supporting plate 44

and the insyal Qﬁsifi‘% 8 I LR ke pah@idh Wil 201t fogRedi N Bt 60 tHeaattitidnheall
rotation shaft 14 of the notor. Thus, the filter may be grounded through a

menbep ol i keog peogehedio/Rrihaatindulef4. 2TRusE thivesmbodithéapthe aitiinigtstdie end
face of the rotation shaft 14 of the notor, the filter may be grounded

through a npifbreBkopeihedits ftgRdsihglealidnieo2ar T divhi Cindcheiitet $2 ake 1ot ation
shaft and the nmotor casing 16b. In the enbodi nents shown in Figs. 10 to 14,

the filter dghhinediuRdTdhe FOWRYEMalliZB. t Ethid ertisddiments uslikeathic abowen i n Fi g.
8 or 9, the high voltage electrodes) 2 5 62 is(are) arranged as in the

enbodi nent s 3sRARE bMbsdigent, M mBtok4 6 idRearelof fhelbo®et tdsingdly, eMhaals, havi ng a
pol arity opposite to that of the high voltage el ectrodes) 62 may be

N the center portion of the disk 10 is protruded and the motor 16 is harbored in the

25 space formed under the protrusion (see Fig. 5).

Fig. 3 is an exploded view. When the depicted members are assembled, the

members are arranged such that the positions penetrated by the alternate long and



applied to the filter 12, thereby applying a voltage across the filter 12
and the high 15 voltage el ectrodes) 62. Such an air cleaner was prepared
and the increase in the air-cleaning 5 §0 efficiency by applying electric
vol tage was exam ned. That is, the air cleaner had the basic structure of
t he enbodi nent shown in Fig. 10. As the filter, 0.4 nR of active carbon
paper was used. The dianeter of the disk 10 was 250 nm the gap 30 between
the di sk 1Gshandiakhéine pReligaebomg siaflewaaight line. tHig. 4sHowarthaesehdledeen t he

. inner dianeter and the outer diameter of the filter 12 was 67 mm and the

nuber of t4t8gprokidel ehataheeupder Editnefa0 ik emyvasl B6Ocladtyy. r ahwhpoal speed of
the disk 10 was 1000 rpm A voltage of +8.76 kV was applied to the filter
12, and a vgieha@e d%icte&-in? thekippeBsasitigiloi igFig. @, tdferehccgiunverbl 2pderetesanr ode 62
at the air inlet. e discharge current was 110 pA. A chanber having a

vol ume of 3fr ileB ®Akerfopbhings A ttiioss dofieted amshdvh partiallg sutaiwaygortasdor n t he
concentration of the dusts were conpared when the high voltage was applied
and nog apphé @drpold6f éadlee comprthenistabef the siidpe of dragper edsingR0pko thaetidyst s
when the high voltage 15 was applied was about 5 tines that when the high
vol t age wasdggdt ckphétaslly, When using the above-nmentioned air cleaner
according to the present 20 25 invention, the filter comes to be clogged
with time and thg thisfenfdogafém artdnhuki S@tinig Pete aReing thdemiie Bdgk fake, by
replacing the filter with new one, the air-cleaning efficiency can be
restored t ofifkdte 20wheihedlge $ GHpdsiteottRe B3k 1064 proviled! r Uhé seatingipldic 24 ch t he
filter can be back washed nay be enployed. By back washing the filter to
regener at e fobiRed tobdtBér with ehedfilfer b eaThéergfons, fthescaliny pragy2dmay éstimedd t o the
original state. Further, by adjusting the anpbunt of steam and the
rotatignal mpegst Bf at hedivs lor titiikel | iAl@Ea0ReI§] the Bealinigl flae 267pd aesfiltdoe

attai ned, so that the apparatus can be kept clean. Further, in cases where
the filter {R,cRBUAKND @& bd/Cormactt®by nicdBaried] meancaich@s hosksda shswgener at ed
so that its deodorizing ability is restored. The back wash may preferably
be carried Qutie Wy tbHbewdrRBowtRamnECstiubird, ithd &alihg prtd TRis@Hbwh @eat her eof .
Thus, an air cleaner with which the filter can 16 be back washed has
means for bloWRocdLeaPstak. the filter fromthe outside thereof. Such an air
cl eaner may prefierably have a tank receiving the water generated by

condensation of fiies ¢ £aRemand s tiDAdSAG ofithe Girdednbeshvainth Figs. Blaad 4ank.
Further, since the back wash is preferably carried out at a rotational

speed; ©f t hg chddid 88 nSHRIARFIS St dhdWs iiestate bitletsin ele digleplisdield mgidohally _
ai r-cleaning operation, the air cleaner preferably has nmeans for decreasing

the rotati ofigldseRefieatatibhe fAd dtvntif Fid. 3! althcughlite wRliOW oPtht stalingd rpm  An
enbodi nent with which the filter can be back washed is shown in Fig. 15.
plate 28 may preferably be about the same as the width of the entire wavy structure of
the filter 12, the width of the sealing plate 28 is not restricted thereto. By providing
the sealing plate 28, a part of the gap 30 between the upper edge of the filter 12 and
20 the upper casing 20 is closed so that the gap 30 is made smaller. ~As aresult, the air
flow passing through the gap 30 is reduced. In addition, by providing the sealing
plate 28, the gap 30 is made to elongate in the horizontal direction in Fig. 5. That is,
considering a single point on the upper edge of the filter 12, the distance of the gap
30 in the horizontal direction (the horizontal direction in Fig. 5) is nothing more than
25 the thickness of the filter 12. Since the thickness of the filter 12 is small, the

distance of the narrow gap is small accordingly, so that the air resistance is small and

air flow is large. In contrast, when the sealing plate 28 is provided, the distance of



The air cleaner of the enbodi nent shown in Fig. 15 is operated while
vertically 10 holding the disk 10 at | east when the filter is back washed.
The enbodi nent shown in Fig. 15 has a syganer 66 and a steam duct 68 as
nmeans for blowing steamto the filter 12 fromthe outside of the filter 12.
The enbodi nent further conprises a tank 70 for receiving the water
generated by condensation of the steam and a passage 72 which gui des the
gener at ed Weegtapt30 it e hid@Montad dirddiohtis eHeavidth Weofithé eghlibf dlatd D& shown in
.above-described air cleaner may be used not only as it Is, but also as a

part of a vapusm qherRRRE, t8ipassrdugk @hidgap ehd\gir HUSBHES throfigH the xaiBeapat the
air outlet of the vacuumcleaner or the like. In the foregoing description,

- air cl eaner gpanBir tHe shtire RAth WY sevalat the aiftesibtahdedk lakde. I EFAisNthéRAlrflow tshe
above-described air cleaners function as humdifiers. Such 2 0 a humdifier
may easily hegdy Hadrafdd Mihef @Binpaida Wwathythd i vigkraviiegEallpgiete 28Gs héwe fil ter
12 froma water duct not shown. By using such a filter, since the air
absor bs noi piowi@dv\hen the air passes through the filter 12, cleani'ng of the
air and humdification of the air can sinultaneously be attained. 16 be
back washed has PFpaBshéws abb@bbdichent @aithiforthdrembtdvied the érabodimentohbsinde
thereof. Such an air cleaner nay preferably have a tank receiving the water

gener at ed by Eigadess ati e ebodiiens siRam indg. 6} afassametlagtiig sBptdidit er to
the tank. Further, since the back wash is preferably carried out at a

rotational gspefte & thelBtet 1D iLformbdbh @e Ralidlplate!DB, 101 Atdcondbnsipaadigdur i ng
the air-cleaning operation, the air cleaner preferably has neans for

decr easi ng B‘ﬂgrdtﬁfdﬁ{ét@ﬁ_ﬁé scaRRE Pladf 28 RFofhdd & tht PegibP6f BX aPPreasiapoyt 0.1 to
30 rpm An enbodinment with which the filter can be back washed is shown in

Fig. 1B. Tha/hﬁéhrre%‘«lbﬁmé t1f sehiivy 1ROV MENEthsN @\Wird dhnfold ridES 36 preRRN ed
while vertically 10 holding the disk 10 at |east when the filter is back

washed. Theiboghifig Hlate D W YokRed bl thé{é%ibﬁ%f%&;@aﬂwsi@@oaw@ Bpeam duct
68 as neans for blowng steamto the filter 12 fromthe outside of the

filter 12. fhes @rReMingsbe hY! t TR fie@PRAEE 32 AsdrRAkntbQhd §fack @sifiedi Ng the
wat er generated by condensation of the steam and a passage 72 whi ch gui des

the gener at ggwiad Ble ddpacteet SHAidde 341d the ﬁmllrlhdéet?ﬁ%. Neyadrhidgtihdshe

above-described air cleaner may be used not only as it’'is, but also as a
part of a vaguumielSRREE opﬂhefaﬁ‘?ldvbikgtl{?bfuélﬁ'l}(l@%a?!‘s@ anobdfurther de¥ared.e, at the
i ke.

air outlet of the vacuum cl eaner or the n the foregoi ng description,

ai r cheaner ghaRiRbESTIRE REEL(s)BYrii@KoNthetshAide Jhe 28 be oh PheBiowdrehe the
above-descri bed air cleaners function as humdifiers. Such 2 0 a humdifier

may easily PeRthahde6l Whickk fitbd HdQbAlng f1hte OBNE ndRfeStrictdawetiat kRowhe f il ter
12 froma water duct not shown. By using such a filter, since the air

absor bs moi piolE ety bdEnd mBRSHRferitly bR 11BE fddet/20 mhR lerzieanivng of the
air and humdification of the air can sinultaneously be attained.
In another embodiment shown in Fig. 7, the air flow-reducing means is in the
form of an annular elastic member 38. The upper end of the elastic member 38
20 contacts the lower face of the upper casing 20, so that the gap 30 is completely closed.
The elastic member 38 closing the gap 30 may also be formed directly on the end of
the filter 12 or on the upper casing.
In another preferred mode of the present invention, the filter 12 is electrically
conductive, and the air cleaner further comprises means for giving electric potential
25 to the filter 12. The electrically conductive filter 12 may be obtained by, for

example, constituting the filter 12 partly or entirely with particles or fibers of active

carbon, carbon, copper, stainless steel, tin, nickel, zinc, titanium or the like; or



18 at |l east one annular ridge protruding to the direction of said sealing
plate is formed on the region of said casing, which region faces said
sealing plate. 7. The air cleaner accorging to claim6, wherein a plurality
of said ridges are fornmed on at | east one of said region of said casing
facing said sealing plate and said 5 sealing plate, and into the space

bet ween adj acent two ridges of said plurality of ridges, tip portion of an
opposi ng 1 gefying al EIRKkAGSN céhdulite: afing beRaiingaceefaling dseinchikehot or 5,
~wherein said neans for reducing air flowis an annular elastic nmenber which

cl oses sai d,g@Ro t1RAubfa&d §Sthé EiltBENDRKE b @Aerdiky tedilen 13 ai theedge of said
filter or on said sealing plate, or on said casing. 10 9. The air cl eaner

-according t gjeai¥confbetile c%hti%grs By %i@in%,a WipIe ERbRicRkchtibi fotthe filter B, @kd ri cal |y

conductive, and said air cleaner further conprises nmeans for giving

el ectric poygat iAthe bl aAbE efetclrbfiticaltP adsbisedase tHat gRNGEclaakRd difREntpisany one
of clains 2 to 8, further conprising (an) electrode(s), said filter being

el ectriscal | v, ARPGREEANE, BIRd éledti€ poleRidl @ivenuib theefiltdkmopreferaily be BBARS f Or
applying electric voltage across said electrodes) and said filter. 11. The

ai r cl eaner s38cRI ) 109 when ¢hed183tdO poteh@dl if theSathél faits o€ thel dpparatusrislods 12. The
air cleaner according to claim10, wherein electric potential with a
polarity oppasith€staf 6frb%¥ng(§ro§rﬁled).e'"ﬁfetlﬁgld@l_éétrib?ot}:lnﬁﬁlﬁnﬁpbéglivénfwﬂhtﬁr_- 13.
The air cleaner according to any one of clains to 12, further conprising
2 0 nmeans T glohlloPdbdIgeretRGM ti%e%?écﬂ'infa;bdtéxﬁfal {0 Bnpioe fiagi®e pbsisiat or fi l ter. 14,
The air cleaner according to claim 13, further conprising a tank receiving
wat er gener gtegiyBy condensation of said steam and a passage guiding said
water to said tank. 1 S. A method for humdifying air conprising rotating a

filtenqformed on a2 SuRekhPREH NhidOs highRIRiricepoléfiial Eusber (8ahe SREAIA Wit er i's
formed al ong the peripheral portion of said disk so as to surround inside

area of sai gfivskiesiMtcabatdd difFigl § DB appaiafusmyeahaPes. 3US Bintibato the
irregularities of the wave are Forned in‘radial direction of said disk,

19 said fil LG MBL € but BB cabin8 s ditw6 Reipeisitactaid asekbwvhi Ng on
said insi de%géaé‘rgﬁ%)?ﬁ sal d %YIQSK tuo Ol.‘i?isji dcél lo? sai d disk tgﬁr ough said filter

SO as 10 gi YepRAakd, el fkh LElialeRHerkfdr 98iighdrbbre@iin e uppbilading-2016.ThéN

air-humdifier |éh Is"the air cleaner according to any one of clains 2 to

5 14, wher ei i ' - A A .
(s.As. As. A Xﬁtem g/gokc%‘%\éq {g\%ih%ﬁ %ggg;egegg?%r 4('? tfﬂ‘ou@h atvigh Gdltae line 42,

el Caea] o B B R RN O (o e Cal caj o)
ca] ca] ca] cahgalrag CALLAhS % 57 £RLE 3bRAaM0a] 67l Rahaadedlcmt patisathen] ca] ca

] ca] ca! +pU7eev o
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aJ ca] ca] ca] cal calca]ca] ca] CaJca] ca]calcalca]calca]calg))))g++t+++ ,\..01

1k2| 2n2h444ﬁ%61?§h voltagé pin 46, thereby preventing the dusts from being attached to the high
; U} <}xsnid_ al ca céica]ca]ca ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

ca] ca] ca] ca ahca lvothdein 46 is harbored in the high voltage pi
S o IR R ARG LBl eTin 46 fs harbored in the high voliage pin |

LA A etk e
: ; ih€ed

e el et aneplen seapie g sl gatnpc o ol
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cal ca] ca] ca! uuu XOXXX5Yy8yyyy

D} G ~~E i
zrzzzD} G a@%@?ggﬁa%:} gga}fg(gtﬁ@ adrCalrad, Galenalpositialedl vstlagalsal ca] ca] cal

ca] cal ca] ca] cal cal ca]ca] ca] cal'<nmOC! $r#. zJ, u

upxsnid_Z]] ?21‘%’3‘%‘@3’}’@2% féi%]‘% 16 geabagd: 4ol ﬁé]&ﬁ@} ¢l srvliepdndalieal£a] cal ca] ¢

a) ca] ca] ca] cal ca]cal h2[ #. zJ,

Wxenig 211 sabapkapipalieabislaetad padeslanigabe ghasliorle aleahealxishoal cal o

cathode.

In the embodiment shown in Fig. 8, the high voltage pin 46 directly contacts
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- The embodiment shown in Fig. 9 is also basically similar to the embodiment
shown in Fig. 6, but the lower casing 18 has a two-stage structure and the high
5 voltage generator 40 is harbored in the lower casing 18. The filter 12 is connected
to the high voltage generator 40 through a high voltage spring 58, a high voltage ring
60, a terminal 50 and a high voltage line 52, and is insulated to the parts other than
these parts. The high voltage spring 58 penetrates the disk 10 and is fixed thereto.
One end of the high voltage spring 58 contacts the filter 12 and the other end of the
10 high voltage spring 58 slips on the high voltage ring 60 with the rotation of the disk
10. The high voltage ring 60 is annular, of which center is coincident with the
rotation axis of the motor, and is made of a conductor such as a metal. Thus, when
a positive high voltage is generated by the high voltage generator 40, the filter 12 is
an anode, and when a negative high voltage is generated by the high voltage
15 generator 40, the filter 12 is a cathode. ~ Although the high voltage spring 58 shown
in Fig. 9 is in the form of one line, it may be in the form of a brush.

In another preferred embodiment of the present invention, the air cleaner
further comprises an electrode, the filter is electrically conductive, and the air cleaner
further comprises means for applying voltage across the electrode and the filter. In

20 this case, for example, the filter may be grounded and a high voltage may be applied
to the electrode. An appropriate voltage between the electrode and the filter may be
about 5 kV to 20 kV, although the voltage is not restricted to this range. ~Although
the position at which the electrode is arranged is not restricted, it is preferred to
arrange the electrode in the inside area of the filter when the apparatus is viewed

25 from the top. By applying a high voltage between the filter and the electrode,
corona discharge occurs between the filter and the electrode, so that the effectiveness

to collect the dusts is increased.
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In the embodiment shown in Fig. 10, the filter 12 is grounded through a high
voltage line 42, the rotation shaft 14 of the motor and a motor casing 16b, and is
5 insulated to the parts other than these parts. Thus, the electric potential of the filter
12is 0 V. The tip of a high voltage electrode 12 is pointed and positioned above the
rotation shaft 14 of the motor. The high voltage electrode 12 is connected to a high
voltage generator 40 through a terminal 50 and a high voltage line 52, and is
insulated to the parts other than these parts. Thus, when a positive high voltage is
10 generated by the high voltage generator 40, the filter 12 is an anode, and when a
negative high voltage is generated by the high voltage generator 40, the filter 12 is a
cathode.
The embodiment shown in Fig. 11 is similar to that shown in Fig. 10, but two
high voltage electrodes 62a and 62b are formed. In this embodiment, the high
15 voltage electrodes 62a and 62b are arranged at positions symmetrical to each other
with respect to the rotation shaft 14 of the motor. The number of the high voltage
electrodes may be 3 or more.
The embodiment shown in Fig. 12 is also almost the same as that shown in
Fig. 10, but the shape of the high voltage electrode 62 is vertically elongated shape
20 hung from the upper side.
In the embodiment shown in Fig. 13, a cylindrical wall 64 of which center is
coincident with the rotation shaft 14 of the motor is formed on the upper casing 20.
An annular high voltage electrode 62 is embedded in the tip of the wall 64 and
slightly protruded from the tip of the wall 64. The thin annular high voltage
25 electrode 62 has a center which is coincident with the center line of the rotation shaft

14 of the motor, and positioned at about the half of the thickness of the filter 12 in

the direction of the rotation axis of the filter 12. The high voltage electrode 62 is
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of which center is coincident with the center line of the rotation shaft 14 of the motor

is formed on the disk 10. Although the surface of the cylindrical high voltage

5 electrode 62 in the embodiment shown in Fig. 14 is smooth, the high voltage
electrode 62 may have a number of projections. The high voltage electrode 62 is
connected to a high voltage generator 40 in the same manner as in the embodiment
shown in Fig. 9. The cylindrical high voltage electrode 62 may not be formed on
the disk 10, but may be arranged in the upper casing 20 which has a two-stage

10 structure as in the embodiment shown in Fig. 13.

In the embodiments shown in Figs. 10 to 14, the filter is grounded through the
rotation shaft 14 of the motor and the motor casing 16b. Since some bearings are
not electrically conductive, however, the filter may not be grounded in this manner.
In such a case, it is necessary to use a member such as the high voltage pin 46 shown

15 in Fig. 8. In Fig. 8, although the tip of the high voltage pin 46 does not contact the
rotation shaft 14 of the motor, if the high voltage pin supporting plate 44 and the
insulator are removed, the high voltage pin 46 contacts the rotation shaft 14 of the
motor. Thus, the filter may be grounded through a member like the high voltage pin
46.

20 Further, without using the end face of the rotation shaft 14 of the motor, the
filter may be grounded through a metal brush arranged in the motor 16, which
connects the rotation shaft and the motor casing 16b.

In the embodiments shown in Figs. 10 to 14, the filter 12 is grounded.
However, in the structure such as shown in Fig. 8 or 9, the high voltage electrode(s)

25 62 is(are) arranged as in the embodiments shown in Figs. 10 to 14, and a high electric
potential having a polarity opposite to that of the high voltage electrode(s) 62 may be

applied to the filter 12, thereby applying a voltage across the filter 12 and the high



10%m& () -# 10%& ()- " !10%®& ()-s10%& ()- 10%r& ()-6::::::";v;bC 10Z
&10% & ()- 10% & ()-s 10% & ()- 10m 10m 10m ; 10%& () - S#Hy 10%r& ()-v;; %} <=
>[ >dEbC 10Z10% & ()-S 10% & ()- 10% & @)-, "10% & ()- 10% & ()-
, S&10% & () - [ >>>=???C@EbC 10Z&10% & ()- $ 10% & ()- "#10%U & ()- 10% & ()-
10%4 & ()--10% & () - CaagxAAOBBAELC 10Z2Y4 %40% & () -
2F10% & ()-.10% & ()-,"10% & ()- *f 10% & ()- (10% & () - BBCTCUCVCWCY(C] CbC
10Z9s10%7& phtadelddOoim®déds) 62.0( 10( 10(: 10% & ()- 8@O0% & ()-
_6&10% & ()-[ CE\E_EGKGWGIELbC 10Z# 10%& ()- 10%& ()- , 10%m& () -
10%m& () - Such an air cleaner was prepared and the increase in the air-cleaning

efficiency by applying electric voltage was examined. That is, the air cleaner had

the basic structure of the embodiment shown in Fig. 10. As the filter, 0.4 m® of

5 active carbon paper was used. The diameter of the disk 10 was 250 mm, the gap 30

between the disk 10 and the upper casing 20 was 7 mm, the difference between the

inner diameter and the outer diameter of the filter 12 was 67 mm, and the number of

turns of the wave of the filter was 60. The rotational speed of the disk 10 was 1000

rpm. A voltage of +8.76 kV was applied to the filter 12, and a voltage of -8.76 kV

10 was applied to the high voltage electrode 62 at the air inlet. The discharge current
was 110 pA. A chamber having a volume of 35.2 m® was filled with smoke, and
the rates of decrease in the concentration of the dusts were compared when the high
voltage was applied and not applied.

The rate of decrease in the concentration of the dusts when the high voltage

15 was applied was about 5 times that when the high voltage was not applied.

When using the above-mentioned air cleaner according to the present
invention, the filter comes to be clogged with time and the air-cleaning efficiency
decreases. In such a case, by replacing the filter with new one, the air-cleaning
efficiency can be restored to the original state.

20 Alternatively, a structure with which the filter can be back washed may be
employed. By back washing the filter to regenerate the filter, the air-cleaning
efficiency may be restored to the original state. Further, by adjusting the amount of
steam and the rotational speed of the disk, sterilization of the filter may also be
attained, so that the apparatus can be kept clean. Further, in cases where the filter

25 12 contains active carbon, the active carbon is also regenerated so that its deodorizing

ability is restored. The back wash may preferably be carried out by blowing steam

to the filter from the outside thereof. Thus, an air cleaner with which the filter can
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5 than the rotational speed during the air-cleaning operation, the air cleaner preferably
has means for decreasing the rotational speed of the filter to, for example, about 0.1
to 30 rpm.
An embodiment with which the filter can be back washed is shown in Fig. 15.
The air cleaner of the embodiment shown in Fig. 15 is operated while vertically

10 holding the disk 10 at least when the filter is back washed. The embodiment shown
in Fig. 15 has a steamer 66 and a steam duct 68 as means for blowing steam to the
filter 12 from the outside of the filter 12. The embodiment further comprises a tank
70 for receiving the water generated by condensation of the steam and a passage 72
which guides the generafed water to the tank 70.

15 It should be noted that the above-described air cleaner may be used not only
as it is, but also as a part of a vacuum cleaner or the like by being arranged, for
example, at the air outlet of the vacuum cleaner or the like.

Inthe foregoing description, air cleaners were described. By making the
filter 12 retain water, the above-described air cleaners function as humidifiers. Such

20 a humidifier may easily be attained by continuously blowing water shower to the
filter 12 from a water duct not shown. By using such a filter, since the air absorbs
moisture when the air passes through the filter 12, cleaning of the air and

humidification of the air can simultaneously be attained.
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portion of a disk such that said filter is formed along the peripheral portion of said
disk so as to surround inside area of said disk, which filter is bent into wave-shape
5 such that irregularities of the wave are formed in radial direction of said disk, thereby
discharging air existing on said inside area of said disk to outside of said disk through
said filter.
2. An air cleaner comprising a disk; a filter formed on peripheral portion of said
disk such that said filter is formed along the peripheral portion of said disk so as to
10 surround inside area of said disk, which filter is bent into Wave-shape such that
irregularities of the wave are formed in radial direction of said disk; and means for
rotating said disk.
3. The air cleaner according to claim 2, further comprising a casing enclosing
said disk and said filter, which casing has (an) air inlet(s) through which air to be
15 cleaned is inhaled into the space surrounded by said filter, said casing having (an) air
outlet(s) formed on the portion of said casing, that surrounds said filter, air
discharged through said filter being discharged to outside of said casing through said
air outlet(s).
4. The air cleaner according to claim 3, further comprising means for reducing
20 air flow through the gap between the edge of said filter opposite to said disk and said
casing, said means for reducing air flow being formed on said edge of said filter,
which edge is opposite to said disk.
S. The air cleaner according to claim 4, wherein said means for reducing air flow
is an annular sealing plate which covers entire said edge, which annular sealing plate
25 is formed on said edge of said filter.
6. The air cleaner according to claim S, wherein at least one annular ridge

protruding to the direction opposite to said filter is formed on said sealing plate, and
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formed on at least one of said region of said casing facing said sealing plate and said
5 sealing plate, and into the space between adjacent two ridges of said plurality of

ridges, tip portion of an opposing ridge is inserted.

8. The air cleaner according to claim 4 or 5, wherein said means for reducing air

flow is an annular elastic member which closes said gap, said elastic member being

formed on said edge of said filter or on said sealing plate, or on said casing.

10 9. The air cleaner according to any one of claims 2 to 8, wherein said filter is
electrically conductive, and said air cleaner further comprises means for giving
electric potential to said filter.

10.  The air cleaner according to any one of claims 2 to 8, further comprising (an)
electrode(s), said filter being electrically conductive, said air cleaner further

15 comprising means for applying electric voltage across said electrode(s) and said filter.
11. The air cleaner according to claim 10, wherein said filter is grounded.

12.  The air cleaner according to claim 10, wherein electric potential with a
polarity opposite to that of said electrode(s) is given to said filter.
13.  The air cleaner according to any one of claims 2 to 12, further comprising

20 means for blowing steam to said filter from outside of said filter.

14.  The air cleaner according to claim 13, further comprising a tank receiving
water generated by condensation of said steam, and a passage guiding said water to
said tank.

15. A method for humidifying air comprising rotating a filter formed on

25 peripheral portion of a disk such that said filter is formed along the peripheral portion
of said disk so as to surround inside area of said disk, which filter is bent into wave-

shape such that irregularities of the wave are formed in radial direction of said disk,



IF #109%<<& ()-! @A0Y%=<& ()- VYl 109%& ()-10%& ()- 10G 10G 10&3 109k () - 2| Z;
_=Y&H#L10Y& () - ! [ &H10%0<O<&' () - ! [ &#10%008&' () - F #109&' ()-! F #10%<T<& ()- F
#10%XT& () - m wWUX= 100<C< 9
100<C<! [/ #10%0<0<& () - ! x/ #10% | & () -! [/4!#10%1303&' O)-"x 98"10%<<& ()-!]
93" 10%000&' ()- h2[uV7=&109B& ()-3 109B& ()-@0¥B& ()-9z 109B& ()-3@
109B& ()-109B& ()- 100<OC< Normal " "Heading 13]c" "Headi ng 23]c" "Headi ng
33] ¢" " HeaddaidIfikted retaini Wd'telﬂ%&&hpfhaféb&?d@bﬁ&gﬁgaﬁ'eiim @nngid4aside ardgeadi ng
. 83]c" "Heading 93]c"A "Default Paragraph Font"& / 7vV@iDQY3bi % Cz
[ +9) } <Net <[4f sapbgisiei Otk @ bk sabd Hisk ¥kBMgh said filter so as to give said water retained
[ >C@[ CnC&K' QETX\ ] j b7ehj noqt AuwByr z~! z %hlj kKl mopgr st uvwxyz{| } ~6Ti mes New
« RomanAri al Gaugidefiltd¥eysdidBgot Ent r yWor dDocunent F
" #$UR' ()*+,-./0123456789: ;
<=>7? @N\BCDEF& J KAYNCR{IRSAAYNORAN ks the Abeldaie htdotdinp eparysénevaPYds Pto

5 14, wherein said filter retains water.



