| 23. SEPTEMBER 2003 SPECI FI CATION Method for C eaning Air and Appar at us
therefor, and Method for Hum difying Airl and Apparatus Therefor TECHN CAL
FI.LELD 5 The present invention relates to a nmethod for cleaning air and an
apparatus therefor, and to a nethod for hunidifying ai%® SHdEXB5S280%s

t her ef or- BACKCGROUND ART Various conventional air cleaners utilizing
fans.and filters are known. The ppPREIPCATION hese air cleaners is to nmake
air pass through a filter compul sively using 10 a fan so as to nake the
dusts in thé\d%tgiad bes (dagting A4 avg Anperatis thenefort andrdbtpod fardhimidifying Airr. | n
nost of the usual air cleaners, the fan and the filter are conpletely
separat ed &nd ARPAttysekheredgr t he fan is blown to the filter. Japanese
Lai d- open Patent Application (Kokaig No. 8-206436 discloses an air cleaner
based on a sirocco fan of which L HIELPpade of a filter so that air
flowis nmade to %ass through.the filter 15 fromthe inside to the outside

t her eof> by r ot at iThg prasentjinysaitipe relates gy emythet damdlengingrar atidran apphiBQISOSURE OF
THE | NVENTI ON An obj ect of the present invention is to provide a nethod for
cl earing ai theagfer. aaf tap medloddpehunisfyipataieandapparatyy thanéfoh t he air cl eaner
can be made nore conpact than the conventional air cleaners when the
performances are the same. Anot hBAGOGBOIBID ARTt he present invention is to
provide an air hum difier based on the simlar principle to that of the
air cleaner of tNerpnegwnentiombar cloaperpytiing fans hed fiters atetkmiodint | dhecan be
made conpact. The present inventors intensively studied to discover that by
bendi ng a f prinaiple afthase wagleaptrapetoanakeyr pass tiroupd a fileer compealsiviety wséig , t he
filter serves as both blades of an 25 inpeller and a filter, so that the
ai r cl8aner a arsams toraebde ther @ustonplaccair bheapturhé by Srvéteritheraby deaniag dmner s

when the performances are the sane. 23 SEPTEMBER 2003 | a
air. In most of the usual air cleancrs, the fan and the filter are completely separated

and wind made by the fan is blown to the filter. Japanese Laid-open Patent
Application (Kokai) No. 8-206436 discloses an air cleaner based on a sirocco fan of
which side wall is made of a filter so that air flow is made to pass through the filter
15 from the inside to the outside thereof by rotating the impeller, thereby cleaning the air.
DISCL RE OF THE INVENTION
An object of the present invention is to provide a method for clearing air and
an air cleaner using the same, by which the air cleaner can be made more compact
_than the conventional air cleaners when the performances are the same.  Another
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.



According to one aspect of the present invention, there is provided an air
cleaner conprising: a disk; a filter fornmed on a peripheral portion of
said disk so as to surround an inside area of said disk, which filter is
bent into a wave-shape such that irregularities of the 23%a/dEMPEREZ8PHed in
the radial direction of said disk, which filter is electrically conductive;
one or nore electrodes arranged in the {aside area of said filter when said
cleaner is viewed fromthe axial direction of said disk; means for applying
electric voltageoalgss ondladolit ey fe SFBLG HRREG AT @gﬂ&omb&ianfa.r'cﬁ@;neﬁuch

t hat corona di schargé continuously occurs between said one or nore

el ect r ode §°®AHSRG d fllter and neans for rotating said disk. According to
anot her aspect 4Qfisit he present invention, there is provided an air cleaner
conprising: a disk; a filter formed on a peripheral portion of said disk so
as to surroundadher fymed orap dgripherabpertion ok saidiiieh se @sttesureulsban insde a
vave- Shapgregisdhatsr] WHRAUIRE id bek iflo & e lRifo - 3 R ool B kg 2
direction of said disk; neans for rotating said nmeans | owi ng
steam to ¥avearq flofféﬁd irtherrastial sirgetioprof saiddlisk, whigh filtgr 'ﬁ&lﬂ@tl'fC@Hy @%@éptvﬂeng
vater gener at egndYorGARRCORAFARR HrafilddinS ieAbide a8 SFadfd iter UbAi By sai d
water to said tank; and neans for decreasing the rotational speed of said
filter. 28lespeTENBERIHOoRthe axiakdiscipngl $aid €ISk present i nvention, an air

cl eaner havi ngnlaahgedr awryh@;caeaﬁ@@o@geté@ogsl I @bn@BF mbRl bRB&lestdid g PdUCt
(i.e., conpact and having high efficiency of collecting dusts) than the
convent i ofidr 8iiGh &hataprepra jdiscRBraeh CORENUPHY aGrdrs thetwgant said ong Orcmfs etel y
separ at edeleafpdhdshai dahfril@b-Tarll €aner di scl osed in Japanese Laid-open Patent

Appl i cation (Kokai) No. 8-206436 in which an inpeller is enclosed in a
filter, means for rotating said disk.

According to another aspect of the present invention, there is provided an air
cleaner comprising: '

a disk;

a filter formed on a peripherat portion of said disk so as to surround an inside
area of said disk, which filter is bent into a wave-shape such that irregularities of the
wave are formed in the radial direction of said disk;

means for rotating said disk;

means for blowing steam to said filter from outside of said filter;

a tank for receiving water generated by condensation of said steam;

a passage for guiding said water to said tank; and

- means for decreasing the rotational speed of said filter.



can be attained. 3 23 SEPTEMBER 2003 BRI EF DESCRI Pl | QN OF THE DRAW NGS Fi g.
1 is an expl oded perspective view of a preferred enbodi nent of the air

cl eaner according to the present invention. Fig. 2 shows the air cleaner
obt ai ned by assenbling the nembers shown in 5 Fig. 1. FgQERIEMBERGPtially
cut away expl oded view of an enbodi ment according to the present
invention, in which a sealing plate is,arranged in the gap between the
upper end of the filter and the upper Casing so as to reduce air flow

passing through the gap. 10 Fig..4 shows the,air .cl 2lcaegaby
assenbl i ng t he nbatasdmedndwpresent nvgnuiod, op Al eRa %’g@]tg{%pg%pgr casi ng is

renoved). Fig. 5 is a schematic cross:sectional vi fi; ihofbganer
"shown in Figfthe Siltanperaolyme of thejpgo Cégﬁer?ﬁﬂpégcap églgwélggékg%g?ievfgw show ng

a preferred enbodi nent of 15 the air. cleaner .a ' gsent
i nvention, ¢ollesting AustHdhai ﬂ“’FPBW“;S‘QE%liaﬁrg&*fa}’illglbsdaWﬁg{hg@g%ﬁsgdgy\r}geeﬁht he upper

end of the filter and the upper, casing.is red Fi dsd [Sai@opShemat i ¢
cross- sect | anabmplaely SPRAMEE %’Hdﬁ%ﬁheg% &r ?recggcqgsﬁgégg%gﬁts of 't ﬁg air

~cleaner according to the present i 1.0, - Y\Qi ' fnl oMltdrassi ng
t hr ough t hePgjapt EEEIW@EPI“ﬁﬁ@%b’ggrégﬁwgfﬁtﬁ%&ﬁ te‘?ﬂh gﬁl%%tnﬁiggzdpper casi ng
20 is reduced. Fig. 8 is a schematic cross-sectional view of a preferred
enmbodi nent efn hedtagicd. ¢l eaner accor di ng 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 enbodi nent 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 enbodi nent of the



4 23 SEPTEMBER 2003 air cleaner according to the present invention, in
which the filter is grounded and a high electric potential is given to the
electrode. Fig. | | is a schematic cross-sectional view of_another
preferred enbodi nent of the air cleaner according to t#eSHTESERR 2003
invention, in which the filter is grounded 5 and a high electric potenti al
%ﬁf sectional view of

is given to the eIectrod%ii.J Ehﬂ?(%aPiﬁiﬁ&ic? Eﬂﬁkgyﬁg

._LLIJ

still another preferred “enbourtrefit tHe f blcauc according to the
- present inventio |n whi ¢ e filter .is roun and a h| el ectric
potential is gi v - ds ?rh%xpg?cggtpﬁ?a%c“vﬁivéew? aP ﬁ?@??&t &l ect i onal

view of stil]| anot er, gre erred 10 enbodi nent of the air cleaner accordi ng

"to the presQﬁF"FﬁgﬁﬁgW ﬁJIFﬁ”ﬁﬁP%ﬂv?h@“fllter i s grounded and a high
el ectric potent n to,the ect de 4 a henati c
Cross- !secltoi onal ! glgea/ B‘?‘”%&‘ielafr LRBEH agy 3@?315%'81’9 54 I s $ ”‘t"rfél air

cl eaner acc rd&ng to the present invention,-in which the filter is

gr ounded ant'®a high electric potential is given to the electrode. 15 Fig.
15 is a schematig. cross-sectio viey ferred, enbodi nepnt of the
air cleaner accoF'&r %ésqgarfﬁ}b ﬁ'ﬁé‘g’é‘hfxl? ﬂ@@n‘f‘?‘%rﬁﬁa Oweehat%@]rg [t er can
be back ma hed bx bl ow ng. ste mto the filter fr ﬁhe out si de of the
filter. HBEETHRBE) Wi afing PR ASTRERPdAn She e BbWea BB di ment  of

t he present i nve be described 20, refer Fj gs. and 2.
Fig. | i arppgtsr%a&!reﬁ‘létrgaéﬁ&r VPG RN BHO 5 (9B F BB HSOEIEREELY | he
air cleanerhor the air humdifier according to the present invention. Fig.
2 shows t hetGi€RPcl eaner or air humidifier obtained by assenbling t he

menber shown i The air cleaner, shown in Figs. 1 and 2 conprises
a di 51(810 and a ‘ﬁi’l‘gli’o"iszthe A C? P?Fé’&’tad’?reda‘?i’oasé‘?'ﬁwg’gt‘ﬁ%"ﬁ CFHEPHN Porti on of
the di sk 10.. A? qgh e}fllter surroynds inside area of the disk 10,
and the filfigr3 @royided that theppenayiae ShEpevedic h that irregularities of the

wave are forned %n radi al direction of he di E It should 5
1g. 5 1s a schematic cross~sect10na view of the air cleaner shown in Figs. 3

and 4.
Fig. 6 is a schematic cross-sectional view showing a preferred embodiment of
15 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 is reduced.

Fig. 7 1s 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 eleciric potential is
given to the filter.

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



23 SEPTEMBER 2003 be noted that although the irregularities of the filter
are depicted in Figs. | and 2 in exact yadiate formin the radial
direction froma rotation shaft 14 as the center thereof, each outer tip
(the outer U-turning portion of the irregularities) is ZRAEIEMEERLPFy in
the center between the adjacent two inner tips (on the radiate |ines), but
may be 5 shigft I e kW i | -Qqr - ! P i rection. That
TS ol though TRt KSR I ek A bR AL SISO S ralib AT, 25
i n exact raqiliig%té? Ju%ﬁbt%ﬁ'ti%l'ﬂse kAR AL e]@htrr&feti on fromthe rotation shaft 14
er, t%EI regu art y g

as the cent rtrtres may be 1n the shape |ike parabola or

: di ti s ] T
Flter 1215 11 it any hetirale ¢ -BiBRaag be b e Bb g T e
filt 10 12| i -he .di sk 1 h f
the di sk 100t PR ErEPhabRiy AARL PRENIIER Sy HiiunRe S SIRGRERT 191

connected € g, @, WphQech: podlif ANAYS: ASREHIDRghaTeber's are prefer abl y

contained in a casing. A casing having a cylindrical shape or having a

e b oo B 925 PR AL b e IS LU ITFRholRFBrdibgen 3 anf ) e

i
preferably be enp e casing s in rises a | owner

h . . . . he. f Li nd
casing 18 i @m%g&lurkg{ {;ﬁ) tﬁéfiﬁ‘fcg%tgé %@%&@@Jé%@%re&%?{nr\]rg%%)r}nhgrg%glc rtgl%_lﬁ&? cyl!nder

havi ng a cover. 0 perT casi ng 's™ 22

f i nhal i Lr i a_. Jand b il 2. Th ide f
07 L L8 i 1 RO RSP O BBk 2 The o1 e

|58ﬁ§%egi ng the air to the
out side of the thEg islaZScheV\'g.'Ch air _co e filter, 12. It should
be noted that thesgs

apes™an 0% ﬁsﬁ%eézﬁgr%g% i‘{vﬁhéfsgﬁlrar{oﬂ]e_ép 'éef‘:iﬁedand of the air
emboatfent SHBUGIeR! EE o oREnordeb RS BB Moo SSion 8 VBRp A B e
Casing 18 i B Gyt afo YRBREEEN B BTl Runt Bifieadng 16 ol so docs
Cleanor & may b s bl GRS e h e TP Br TR T el ot vel y
dent por U3l B R b B SR, AR AU
porous mat elrsig%l)un%gc\:{ Iarrxl a ﬁigrheellg:ttriie/ gcltgnt%aﬂsggew Wtothe !:l%:gtro%e.z?’ SEPTEMBER 2003

15 Fig. 15 is a schematic cross-sectional view of a preferred embodiment of the

air cleaner according to the present invention, with which the filter can be back

washed by blowing steam to the filter from the outside of the filter.

BEST MODE FOR CARRYING QUT THE INVENTION

A preferred embodiment of the present invention will now be described
20 referring to Figs. 1 and 2. Fig. I is an exploded perspective view of a preferred
embodiment of the air cleaner or the air humidifier according to the present invention.
Fig. 2 shows the air cleaner or air humidifier obtained .by assembling the members
shown in Fig. 1.
The air cleaner shown in Figs. | and 2 comprises a disk 10 and a filter 12
25 formed on and along the peripheral portion of the disk 10. As shown, the filter 12
surrounds inside area of the disk 10, and the filter 12 is bent into wave-shape such

that irregularities of the wave are formed in radial direction of the disk 10. It should



and havi ng adsorption ability, by which the dusts and the |Iike having
smal l er sizes than the pores are also adsorbed to the filter. The filter
may be provided with adsorption ability by retaining active carbon or the
like. The material of the filter is also not restrictet SR TEMBERFG0RNny
optional porous materials made of paper, cloth, non 5 woven fabric, cotton,

netal nesh, ,spo ceramcs or the lik be enpl oyed. . I n operation,
the not or 18358%3@3&9%"%tg%frfe(gup'ﬂ'ﬁf%fe'f'ggx‘ﬁf%rﬁdf_ﬂlcﬁ’ﬁd“tpl'ﬁ-iiaﬂiigrm 12. The
Gependi ng. ofeheifta i i Arefieq i neveigesksr. L Bpsanen beor,
~Usually, the .rotational s d may be. abo 200 to 3000 rpm preferably
about 400 tSaWrr[kPr@‘el%‘t%g‘gﬁ“'PBéW ‘bﬁ%? HEsep aritiss) 'iQPP%qCﬁ%Sé“lYHé filter

12 is bent | nto the wave-shape as shown . in the fjgqures, the filter 12
serves as th"gcgplgaggtwg?ngﬁa,% gt tep ‘%’E?rl“ﬁéf"’\/\ﬁ?‘ﬁﬂa ‘%e ligencbuiraay beas a

result,. the_air,existin n the inside area of the djsk 10, surrounded by
the fiPter irﬂhf:%"b?lgwlgeo&f%i}‘oﬁﬁf atEloghwish dirggtige. 18Jhﬁ‘r’6n‘?lt}ﬁ’é‘g]&fhe outlets
24 fornmed n in.the side.face,of the upper casing 20 after passing through
the filter %ﬁpeQgh'fénieﬂﬂ?%%séﬁdwaﬁ‘??rbﬁggé A A ACtEpgatedormsimher aneousl vy,
as shown by agrraows A i Fig. 2, ajr_is inhaled fromthe air inlets 22
formed on tﬁg'aﬁaﬁﬁ?t‘q‘fﬁ%ng?e rf’ﬁ’é“’ﬂﬁ‘&aeﬁIE@%@’FI’?@“@UW%WE@GQHGWF‘Y bai pass

t hrough the fibter.lZ, ig&g the rotational speed of the filter 12 is

| arge, the et 1k nagpolahnyang dirgjting outvward fom theaplation phafhides &8 the air
resi stance of the Lilier 12.. Thus, the air existing _on the inside area of
the di sk 10°7%8- wihbe flter Baisified op ths fiete d0.150 that by piating theadisk 1), dhasBikerr ged to
the o {Jside ftaﬁ%}rpaSSi nge thr_ouglg the filter 12, wherein the air

di schaPged totsahe ot tgeethe vt bR diskol?. p Qsthagenterolghe HiskHe. thel ter 12. In
t he above descri phif?n ,%(Ihe case where the air cleaner is used in the
position iWAMAShal b4 isfiocd. prd the refation shadinkdds cgnnagicd teaseetphEll. However

t he above 25 desﬁ{:‘-‘it %g»d %i r cleaner can be used while holding the disk in
the vertical dirE3bgye-deserped members argarefespbly spataiped éme spsieth. ANeedl ess t o
say, the air cleaner may also be used retaining the air cleaner at an
optional arfFBedaKas abpiat shapsrahadngia vhapeiod srail7whgenmmrvest 2003

directions., This is also _true in the nore preferred enbodi nents descri bed
bel ow. is formed (see Figs. 3 and 4) may preferably be employed. The casing shown in Fig.

15 1 comprises a lower casing 18 in the form of a disk and an upper casing in the form
of cylinder having a cover. The upper face of the upper casing 20 has air inlets 22
for inhaling air into the area surrounded by the filter 12. The side face of the upper
casing 20 has air outlets 24 for discharging the air to the outside of the filter 12,
which air comes through the filter 12. It should be noted that the shapes and

20 numbers of the air inlets 22 and of the air outlets 24 are not restricted to those shown
in the figures. In the embodiment shown in 1*;ig. 1, since the upper casing 20 is
fixed to the motor 16 it self, the upper casing 20 does not rotate, and since the lower
casing 18 is fixed to the upper casing 20, the lower casing 18 also does 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



In cases where the air cleaner is used in the portrait orientation in which
the disk is held vertically, although the terns such as "upper" casing and

"l ower casing” are not applicable, in the present specifijcation, based on
the orientation where the disk is 5 held horizontal |y ZA¢EREMEFRROISE

| ocat ed underside of the air cleaner, the terns "upper"”, "lower", "up",

"l ow', "upper face", "lower face" and the |like may be used. According to

t he present 2ikhbsarg glsormiionapility by ariueh theduptg and thgdikedarvingsmalicesizof t he
filter per volume of the product (i.e., conpact and having high efficiency
of col | ect {hay timaerey arelalsn adspsbecbigvibh filtonalThgifter me e psoviidedabiteh t he fans
~and the filters (10 are conpletely separated g_herei nafter referred to as
"Prior Art fdsorftin abdiy birdpiasle actveicarbemonthelik¢.r Eheoanterialdifsbe GBedsi n
Japanese Lai d-open Patent Application (Kokai) No. 8-206436 in which an

i npel | er i sala;qapiosericied ahalf pid &y qpienaipesdusanateridlemadelof papes clotRricmr Art 2"
for conveni ence), can be attained. For exanple, when the fan has an

i npel | 8r  haVPKe Bhrieodendneipkmesh, sfongs.Gerangonen the like imslkbesmpddyedd nm  a

wi dth of blade of 15 mm and the nunber of blades of 25, and has a dianeter
of the air inl etngipegdiopmihe msoralelg sotated spas fo fotadg therlisky andAhe fifter Pri or
Art 2 and the present invention will now be conpared. According to Prior
Art 1, to hakelheetasiopalrsacadsis nobresteioieg and maylappfopriniely besselactednged at t he
air inlet, so that the effective filter area is 5542 m2. On the ot her
hand, accordipanding opihesshapg of the filter agt the sigs 66therppar@ust hEsatllyethehand,
according to the present invention, when the wave nunber of the filter is
t he same asrotdtenaliapbed mey bb hbae 200 fo 3008 rpmi, prefernlyly hbautdl 09 to 1 HRO med.f ect i ve
filter area is 16,150 nm®2 which is 2.9 tines that of Prior Art 1, and 2.5
ti mesl® hat WporPratasronafithefilteridssingthibn filteel Disrtfeot mbnthe svave ehipecasshoen an air
cl eaner which can be nade nore conpact than the conventional air cleaners
can be obt dnrkelfig@ss, Thefikérdleervehes fhedbalet of myimiellonsd thaesipads al | y usef ul
for the devel opnent of, for exanple, portable air cleaners. Preferred
enbodi nent sgenératdde disra ehwgteraineasing anght Msideergr @badisk 10 eimoandd 23
SEPTEMBER 2003 descri bed above will be further described. Wth the air

cl eaner acdgritie fidtet b2 istidoyen esbabuisidead thaodisld &8 Goimbbd anlbolets 24 fogaied

on in the side face of the upper casing 20 after passing through the filter 12, as

15 indicated by arrows B shown in Fig. 2.  Simultaneously, as shown by arrows A in
Fig. 2, air is inhaled from the air inlets 22 formed on the upper face of the upper
casing 20. Although air can pass through the filter 12, since the rotational speed of
the filter 12 is large, the filter 12 can serve as blades of an impeller because of the air
resistance of the filter 12.  Thus, the air existing on the inside area of the disk 10,

20 which area is surrounded by the filter 12, is discharged to the outside after passing
through the filter 12, wherein the air discharged to the outside is cleaned by passing
through the filter 12.

. In the above description, the case where the air cleaner is used in the position

in which the disk i:‘; held horizontally, was described. However, the above-

25 described air cleaner can be used while holding the disk in the vertical direction, that
is, in the portrait orientation. Needless to say, the air cleaner may also be used

retaining the air cleaner at an optional angle other than horizontal and vertical



is formed between the edge of the filter, which edge is opposite to the

di sk, and the casing, and air flows through the gap. That is, a part of
the air inhaled fromthe air 5 inlets 2% is discharged to the outside of
the air cleaner without passing through the filter, so?XFRTEMBERACPSci ency
i s decreased accordingly. In preferred enbodi nents of the present

[ i on, f edugi ir, fl ' h h the.
(her i nat t ePTRaRET el & A8 Pl thr et BRI MBI deserhotaen

i ficati ided. The term"reduce” herein that th
ammont of 1 Bty VpB LR Sk St 1 e PRHEURB oD Ao e ohér cased

. b rovi di ng ,the nmeans e conpared with the case where the neans are not
ot ovi ded. e‘ﬂFSUicaﬁhé‘l‘pﬂ%gqh‘ﬂ]F terps stie @d&&?ﬂgcmdw?%erﬁma%ramohg

efficiency is, further, pronoted. .A f.irst epbodi nent of the ajr c|eaner
provi ded wi FHPISENR ‘Bﬁh(gi) 'iﬁs":fqtt 89&?@%{}8{‘3’533%‘2@ ORFIPLSY H&atl':”ieeg‘élf %ed
referring to Figs. o 5. A.though Figs, 3.and 4 15 depigts the state .
wher ei % theﬁ)‘cihj l‘g“i%’?f?lgv ?@Itae gisk 5 8’[“F‘§/,g”%f‘§s'ﬂféﬂ€q‘8ﬁ'éﬁleéa% ﬁ’@r‘?mégven in such
a case, the,casi,ng coveying,the side of the disk is call|ed | ower casing,

and the cadiPRf cg%{F‘i nd'Pt hdO¥[-dBPRETAR%E" £ MR and khejlikeamay bepsgdper
casing for conngien e. In this enbodjnent, the tor 16 is fixed to the

| ower casing 18.AFGPTERE o hgpErseptigvengiongan ajr glganer hpyipg Iqsegrsptipeiareml | 26 i s
formed. A p t he rtition Il .20 26 is opened to forman air outl et
24. Thus, i‘?afrtt‘?\ﬁgere?% i W?En?‘],tﬁ? H%&F‘r(l-?n?@{‘eacé? bavinechigh cHisgmchef to form
a single air,inlet 24,  The disk 10 and the filter. 12 are contained inside
of the partiolieginadists) sen theconyertionah giaicleangrs inwhick &hq faes anbibe filgesscr i bed
enbodj ment, the notor 16 is arranged on the |ower casing 18. That is, the
cent er® por tqr‘E)ﬁO‘Bglocf sepeeakedy! e‘ieé“"%‘rebfe?"’cﬁfé’doéﬁdp R bt G coBvendensg: bor ed i n
the 25 spac or med. under the protrusion (see Fig. 5. Fig. 3 is an

expl oded vi .ILW‘@H a{rﬁéea&%rpq‘é%l‘éﬂdr’@ﬁ%ﬂ%sea[raé‘jﬁ@eé’el?%?‘éeﬁppilﬁ‘émﬂr{&%éﬂs are
arranged suych that the positions penetrated by the alternate |long and 9 23
SEPTEMBER 3‘3@39-%95999 ig 3dweh animpsHer igengaed 1A Tdtes hsmiralier refered tojasne. Fi g.
4 shows the_assenbl ed state (provided that the upper casing 20 is renoved
for clarity}ronfsnyg fPheonvgpiepssig@ndesttangd i n the upper casing 20 in Fig.

3, reference nuneral 22 denotes an . . .
For example, when the fan has an impeller having an outer diameter of 110

15 mm, a thickness of 19 mm, a width of blade of 15 mm and the number of blades of
25, and has a diameter of the air inlet of 84 mm, the areas of the filter in Prior Art 1,
Prior Art 2 and the present invention will now be compared. According to Prior Art
1, to make the apparatus most compact, the filier is arranged at the air inlet, so that
the effective filter area is 5542 mm®. On the other hand; according to Prior Art 2, it

20 is 6566 mm>. On the other hand, according to the present invention, when the wave
number of the filter is the same as the number of blades of the Prior Art 1 and 2, the
effective filter area is 16,150 mm® which is 2.9 times that of Prior Art 1, and 2.5
times that of Prior Art 2. Thus, when the performances are the same, an air cleaner
which can be made more compact than the conventional aif 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



air inlet. O her openings are those depicted to show partially cut away
portions for 5 the purpose of easier conprehension of the shape of the
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where the %?e%ns Q%0 Ro@tb% d%gcrlbed refterrmg to Figs. 3to 5. Although Figs. 3 and 4
15 depicts the state wherein the disk 10 is held vertically, as mentioned earlier, even in
such a case, the casing covering the side of the disk is called lower casing, and the
casing covering the side apart from the disk is called upper casing for convenience.
In this embodiment, the motor 16 is fixed to the lower casing 18. Inthe
lower casing 18, a snail-like partition wall 26 is formed. A part of the partition wall
20 26 is opened to form an air outlet 24.  Thus, in this embodiment, the air inlets are
gathered together to form a single air inlet 24. The disk 10 and the filter 12 are
contained inside of the partition wall 26. In this embodiment, unlike the above-
described embodiment, the motor 16 is arranged on the lower casing 18.  That is,
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 1s an exploded view. When the depicted members are assembled, the

members are arranged such that the positions penetrated by the alternate long and
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Fig. 5 is a schematic sectional view of the air cleaner shown in Figs. 3 and 4.
15 It should be noted that Fig. 5 shows the state wherein the disk 10 is held horizontally
(landscape orientation). As showa in Fig. 5, although the width W of the sealing
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 a result, 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 hoyizontal 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



5 kV to 20 kV when the el ectric potential of the other parts of the
apparatus is O V (i.e., the state of being grounded). The high electric
potential may be given with a high vol i&ge generator. The electric
potential to be given may be positive or negative. 10 ZASEEVEYBEREARS i n
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ridges, the amount of the air flowing through the gap 30 can be further decreased.
15 The number of the ridge(s) formed on the sealing plate 28 or on the region of the
upper casing 20, which faces the sealing plate 28, is not restricted to that shown in
Fig. 6, and may be one or more, preferably about 1 to 6 ridges/10 mm length of W.
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



60, a termnal 50 and a high voltage line 52, and is insulated to the parts
other than these parts. The high volta? spring 58 penetrates the disk 10
and is fixed thereto. One end of the hi Eh vol tage spring 58 contacts the
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filter 12 is connected to the high veltage 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 terminal 50 and a high voltage line 52, and is insulated to the parts other
than these parts. A cylindrical wall 54 stands up from the disk 10 so as to surround
the high voltage pin 46, thereby preventing the dusts from being attached to the high
voltage region. A part of the high voltage pin 46 is harbored in the high voltage pin
20 holder 48.  The high voltage pin 46 is slidable and is urged to the high voltage pin
supporting plate 44 by a spring 56. The tip of the high voltage pin 46 is pointed
(round tip is also acceptable), and contacts the high voltage pin supporting plate 44
above the rotation shaft of the motor. Thus, when a positive high voltage is
generéted by the high voltage generator 40, the filter 12 is an anode, and when a
25 negative high voltage is generated by the high voltage generator 40, the filter 12 is a

cathode.

In the embodiment shown in Fig. 8, the high voltage pin 46 directly contacts



vol tage generator 40 through a termnal 50 and a high voltage line 52, and
is insulated to the parts other than these parts. Thus, when a positive
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12 is an anode, and when a negative high voltage is geR&ERTEMBER 206 hi gh
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formed on a posifive 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 whep 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.



the disk 10, but nmay be arranged in the upper casing 20 which has a
two-stage 10 structure as in the enbodi nent shown in Fig. 13. In the
enbodi ments shown in Figs. 10 to 14, th&filter is grounded t hrough the
rotation shaft 14 of the notor and the notor casing 161#3 SEPAEMBEGFA03
bearings are not electrically conductive, however, the filter may not be
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nunber of '%H{QE_Of the wave of the filter was 60. The rotational speed of

“the disk 1F%WES1000 rom A voltage of +8.76 kV was applied to the filter

12, and a volt agﬁleogmﬁo%inzgntgh/own in Fig. 11 is similar to that shown in Fig. 10, but two

highr voltage electrodes 62a and 62b are formed. In this embodiment, the high
15 voltage electrodes 62a and 62b are arranged at positions symimnetrical 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



10 was applied to the high voltage electrode 62 at the air inlet. The

di scharge current was 110A. A chanber having a volune of 35.2 nB8 was
filled with smoke, and the rates of dedfease in the concentration of the
dusts were conpared when the high voltage was applied Z2n&EPAEMBEBEPPRd. The
rate of decrease in the concentrati on of the dusts when the high voltage
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In such a case, it is necessary to use a member such as the high voltage pin 46 shown

15 in Fig. 8. InFig. 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 embodimepts 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



in Fig. 15 has a steaner 66 and a steam duct 68 as neans for bl ow ng steam
tothe filter 12 fromthe outside of t&i filter 12. The enbodi nent further
conprises a tank 70 for receiving the ter generated by condensation of
the steam and a passage 72 whi ch gui des the generat ed 2A2EETEMBERRROZ ank
70. 15 It should be noted that the above-described air cleaner may be used

not only a%liggeieﬁwtrggg(s)agzs_o as a part of a vacuum cl eaner or the |ike by
bei ng arranged, for exanple, at the air outlet of the vacuum cl eaner or
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a polarity 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



opposite to that of said one or nore electrodes is given to said filter.

4. An air cleaner conprising: a disk; a filter formed on a peripheral
portion of said disk so as to surround df inside area of said disk, which
filter is bent into a wave-shape such that irregul ariti28SEFTEMRER 2@ e are
formed in the radial direction of said disk; neans for rotating said disk;
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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 generated water to the tank 70.
15 It should be noted that the above-described air cleaner may be used not only
as 1t 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.
In the 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.



9. The air cleaner according to claim8, wherein a plurality of said ridges
are formed on at |east one of said region of said casing ;aC|ng salqng
sealin late and said sealing plate, and a tip portion of an opposi

ri dge ?spinserted into the space between two adjacent %iE§éEMBFRIEPY _
plurality of ridges. 10. The air cleangr according to claimé or 7, wherein
said means for reducing air flowis an annular elastic menber which closes
said gap, said elastic nenber being forned on said edge of said filter or
on said seallfg plate, or on said casing. 11. An air-humdifier conprising
an air clebM8Saccording to claim1 or 4, wherein said filter retains
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conductive;
one or more electrodes arranged in the inside area of said filter when said
cleaner is viewed from the axial direction of said disk;
means for applying electric voltage across said one or more electrodes and said
filter such that corona discharge continuously occurs between said one or more
electrodes and said filter; and

means for rotating said disk.
2. The air cleaner according to claim 1, wherein said filter is grounded.

3. The air cleaner according to claim 1, wherein an electric potential with a polarity

opposite to that of said one or more electrodes is given to said filter.

4, An air cleaner comprising:
a disk;

a filter formed on a peripheral portion of said disk so as to surround an inside
area of said disk, which filter is bent into a wave-shape such that irregularities of the
wave are formed in the radiat direction of said disk;

means for rotating said disk;

means for blowing steam to said filter from outside of said filter:

a tank for receiving water generated by condensation of said steam:

a passage for guiding said water to said tank; and

means for decreasing the rotational speed of said filter.

5. The air cleaner according to claim any one of cfaims 1 to 4, further comprising a
casing enclosing said disk and said filter, which casing has one or more air inlets
through which air to be cleaned is inhaled into the space surrounded by said filter,

wherein said casing has said one or more air outlets formed on a portion of said casing
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6. * The air cleaner according to claim 5, further comprising means for- reducing 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.

7. The air cleaner accdrding to claim 6, wherein said means for reducing air flow is
an annular sealing plate which covers the whole of said edge, which annular sealing

plate is formed on said edge of said filter.

8. The air cleaner according to claim 7, wherein at least one annular ridge
protruding in the direction opposite to said filter is formed on said sealing plate, and at
least one annular ridge protruding in the direction of said sealing plate is formed in the

region of said casing, which region faces said sealing plate.

9. The air cleaner according to claim 8, wherein a plurality of said ridges are

formed on at least one of said region of said casing facing said sealing plate and said

' sealing plate, and a tip portion of an opposing ridge is inserted into the space between

two adjacent ridges of said plurality of ridges.

10. The air cleaner according to claim 6 or 7, 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.

11, An air-humidifier comprising an air cleaner according to claim 1 or 4, wherein

said filter retains water.
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