ELECTROSTATI C Al R WASHER BACKGROUND OF THE I NVENTION 1. Field of the

i nvention The present invention relates to an electrostatic ai“ﬂﬂﬁ%heﬁ%
part|eularly to an electrostatic air washer for washing air by uquP %E
gener ated by corona discharge to capture dust contained in the ﬂ
renove snoke, snell or the |like_caused §¥ rettes. and so on. 2.
Description of the related art EREEZRPFIA %EF£Vk§ﬁ§F§Rhave a tendency to be
wi despread for obtaining confort ability to co e mnth aerlal pol l ution, or
smel |, dust and so on genera@@GKPBOVﬁgl%ﬁ #BNg air washers now
avaiIabIe on the market, nost of them do not have satisfactory safety to

gi ve anxiétyFialdsefttheninwgntmbnh respect to an air washer which is used
in a room there has been a proposal of an air washer having neans for
protecting an thecpreskentpairvientison nelabtds tto Bn tedechedstabic eadanplashern
Japanese Utility Mdel Unexam ned Publication No. Hei-5-51458. In such a
conventiogal phartiesierly waveceleatibotgti@nironiazheg ebecragidng sir by

protected by a band plate, it is inpossible to renove dirt . or the like
on a tip @kiAgShiiéns aféhdredCher t61b8s Of sainieea tdi sapauge dwste not taken
into consideration. In addition, 1in an air washer, corona discharge is

used S0 t haheRgAal YE GhaTHI8) duStehdval dncted S hried 180R08hs | Vike|catiseadBy
cigarettes, and so on.
2. Description of tha related art

Recently, air washers have a tendency to be widespread for
obtaining comfort ability to cope with aerial pollﬁtion, or smell,
dust and so on generated in iiving spaces. |

Among air washers now available on the market; most of them do
not have satisfadtory safety to give anxiety in use to users.

With respect to an air washer which is used in a rbom, there
has been a proposal of an air washer.ﬁaving:means for protecting an
electrode portion so'as not to be touched, for example, in Japanese
Utility Model Unexamined fublication No. Hei-5-51458. |

In such a conventional air washer, however, although an

ionizing elec::gde is protected by a band plate, it is impossible

like on a tip of a style, and characteristics

e not taken into consideration.



2 so as to be adsorbed onto dust .coll ector paper provided on the surface of

t he poSitive el ectrode. Being polluted by dust in use, the dust collector
paper jis required to be replaced by a new one. A number of pressing nmeans

for pressing such dust collector paper have been proposed (for exanple,

- Japanese Uility Mdel Unexam ned Publications No. [err]ei-2- 100659, and
‘No. [err]ei-5-51458). In conventional &ir washers, dust collector paper is

fixed whi| ecbesngopbesadsozimil fanted dasti telbetkasr DapeRecpoevides Rt fthe | n
nmost cases so that | ooseness may be caused at an internediate position

bet ween t haupdiagesof| nthadskdittive allehtugllea dust coll ecting el ectrode

portion is covered with a body cover in order to ensure the safety in use,

it is necessarypbk@ngbapellitehdy dasteinvesé hethwdnstovelléctor peat iien of
- the inside, for replacenment of the dust collector paper, and so on. A cover

i s thereforaquegulr €d 58 FepXacedBghanhew Yhe Ch A numbedNGE epeHim cheanisch
IS easy in attachnent/rennval but few air washers have such a satisfactory

function. %U%WBBXsQEanﬁhéﬁ“&ﬂiﬁ 1A cHEECpANSH AV Beeh pLOBY | (TRl ai T

washers, although an ionizing electrode 1s protected by a band plate, it is

i s bl e Ly peaDVSadhidslud NG dyl kBB Gndkdnidlec 2RbYECac Al o. Hei-2- -
Characterlstlc of cofona dlsc e are not taken into consideration.
100659, and No. Hei-5-51458).

In conventional air washers, dust collector paper is fixed
while being pressed and fixed at its edges at one or two points in
most cases so that looseness may be caused at an intermediate |
position between the points.

In addition, although a dust éoLlecting electrode portion_is
éovered with a body cover in order:to ensure the safety in use; it
is necessary to.make it easy to remove the body cover for
inspeqtion of the inside, for replacemeng of the dust collector
paper, ahd so on. A cover is.therefore required to have a
mechgnism which is strong enough and which is easy in
attachment/removal} Eut few air washers have such a sgtisfactory
function.

SUMMARY OF THE INVENTION

As described abowve, in éonventional air washers, although an
i&nizing electrode is protected'by a band plate, it is impossible
to remove dirt or the like on a tié'of a style, and characteristics

of corona discharge are not taken into consideration.



34t is'therefore necessary to clean a style in use wi thout preventing
generation of corona discharge, and there is requested a safety nechani sm
by which a user is prevented fromtouching the style directly by a
screwdriver or the like even if the userginserts the screwdriver or the

like by mistake. It is theref bj ect qf th £ i
mprove the aarbh P RATSEPER; PRCESTRTE (Gh A8 8 BrEbet™ dRGMITRIREon of

the characteristics of discharge. To this , end, an ionizing electrode is
mount ed onPEeYAREEE iaf@eseagfowehcq%or}aemgﬁygﬁromew % 58gu85 8 o

cl ean and renove dust adhering on the electrode. In addition, in

convent i onsdfely memhinvism by which chstaer disspreypned of rPmfaushdngaihfit and

pressed at one or two points so that |ooseness is apt to be generated in an

i nt er nedi asty posditentlyebieensehevdnivas on tthes liker even elfaﬁgl%@iseébj ect of

the present invention to press dust collector paper linearly in the

| ongi t udi nhhselftedtherscresdedrennor tttheedgikes byamisbake event | ooseness from

occurring. Further in addition, since an electric dust collector has an

~el ectrode portiph is tHexeifogedan slajeity dfs theqpresdnt aimérttion rtecémpanyet o

prevent probl ens on performance from bei ng caused by touching or hangi ng

the el ectrege $Fd4PBHOKNANOIYrEQY GPordid@and to prevent deterioration of
the characteristics of discharge. To this end, an ionizing
electrode is mouhfed on. a protective body which is removably
provided on a base so as to clean and remove dust adhering on the
‘electrode.

In addition, in conventional air washers, in most cases, dust
collector paper is caught and pressed at one or two points so that
looseness is apt to be generated in an'intermediate position
between the points.

It is therefore another object of the present invention to
press dust collector paper linearly in the longitudinal direction
thereof on its edgé so as to prevent looseness from occurring.

Further in addition, since an electric dust collector has an
electrode portion in its inside, safety is required, and it is
‘necessary to prevent problems on perforﬁance from being caused by
touching or hanging the electrode portion by a body cover at the

above-mentioned operation.

It is therefore a further object of the present invention to



above-nentioned operation. It is therefore a further object of the present

I nvention to 4 make it possible to easily attach/renove the body cover
while ensuring the. safety of the electrode portion. In order to attain the
f oregdi ng objects, an electrostatic air ,washer according to the present

i nvention conprises: a base; a dust coll'ecting el ectrode hol der di sposed on
the base; B#ke ok RARFidlectrogas kb AtdaghdmempEe hhhe bodyy FovegoWhatei ng

. el ectrode wound on the dust collecting el ectrode hol der; dust collector
paper provéerisaring tthe gafetrobf cthe i esitaodeoderhidrier so as to cover the
dust collecting electrode; a dust collector paper pressing neans for
pressing the dust camleretboatpajmrtientforeigeidgsobjettectamelecécosbabihioader
to attach the dust collector paper to the dust collecting el ectrode hol der;
and a bodywastwer axeoaiding toethieSirezantedngenpbpercaipra sdisst anbasé oan duneet
dust coll ector paper provided on the dust collecting el ectrode hol der;

wher ei n t hgo PRse: 1af edec@e68pt RE 1Mt laiagoeha%ﬁoﬂee tddd;naln, isRdzehgctrical
connection between the ionizing el ectrode and a power supply portion in the

base is pesfutrslidprodiBbiNgn athd buel;i aNdligdYcol1danPRI1eREoL SRb UL e
hol der having the ionizing electrode with the acceptor; wherein one end of

the dust coll&ad QfuRARGH1BEESR) WL dRA0ue RoRUYP! At HHNALBY Pupbhe dust
col l ecting el ectrode
provided on the dust collecting electrode'ﬁolder so as to cover the
dust collecting electrode; a dust collector paper pressing means
' 'f;r pressing the dust collector paper onto the dust collecting
electrode holder to attach the dust collector paper to the dqst
collecting electrode holder; and a body cover covering the dust
collector paper at a distanqe from the dust collector papér
provided oﬁ the dust collecting electrode holder; wherein the base
. has an acceptor with an electrode terminal, and electrical
connection betwéen the ionizing electrode and a power supply
portion in the base_is performed by coupling an insertion body of
the ionizing elecfrode holder having the ionizing electrode wiﬁh
the acceptor; wherein one end of the dust collector paper pressing
means is pivotally-suppofted by the dust collecting electrode
holder so that the dust éollector paper pressing'means is attached
to the dust collecting electrode holaer, and the other end of the
dust collector paper pressing member is engagea with the.dust

collecting electrode holder so that the dust collector paper is



hol der 'so that the dust collector paper pressing neans is attached to the
dust collecting el ectrode hol der, and the other end of the dust collector
paper pressing nenmber is engaged with the dust collecting el ectrode hol der
so that the dust collector paper is 55ressed onto the dust collecting

i ng o ihAsRed pRER, AR ALde {408 ncove‘irec!téo;@arpoegdém GHoERIR" ehe

ngagenen ani snB or e
opposite ions on th [ C|rcunfer ian, th
engagenent ‘?fié’cﬁz%’ﬁe&ré'sbéﬁﬁﬁe‘%iw UL 3‘&@% NSHY c%ﬁf‘ﬁ'ib Fgw gé& hol?ﬁé
base so that the body cover is fixed to the base. ACCOFdI%%t()the %
washer corfiidirasd aNgagement Pecha i focmedqdni SPRIG ) BRI LEAENEoRR 2 FIY
. electrode protective body and provi ded on the base renovably and
el ect ri callgpenwiccumsryentsbat rdge tPardiende thesSRM LB Y é&?&x‘i‘éﬂ&??‘? Beirge
like on the ionizing electrode. In addition, there are provided the dust
coIIect|ruﬁqﬂkadnm@denaademhetdmsnenﬁﬂﬁse@mowlpape;nwkhﬁubaﬁe tSipe thast the
collecting el ectrode hol der di sposed on the base are provided in a nanner
so that thedustovedal liscfdregpapmrthes hasessed onto the hol der and held in a.
stationary position by the dust collector paper pressing neans one end of
whi ch is suppomcedrdingheohtheedipivashaid yonfigated ttints, thecdonhlieing
engagenent mechani sns provi-ded on the

electrode is stored in the ionizing electrode protective body and
provided on the base removably and electrically connectably, so
that it is made possible to remove'dift or the like qn:the ionizing
electrode.

In addition, there ere provided the dust collecting electrode
and the dust collector paper wound on the dust collecting electrode
holder disposed on the base are provided in a manner so that the
dust collector paper is pressed onto the holder and held in a.
stationary position by the dust collector paper pressing means one
end of which is supported on the holder pivotally.

In addition, since the engagement mechanisms provided on the
body cover are coupled and locked with the engagement acceptors of
the base, it is possible to lock cover to the body only by putting
the cover from above and pressing the cover downward.

Preferably, the ionizing electrode is an annular belt-like

body, and styles upward sharpened like needles are formed

c1rcumferent1ally separated at intervals from each other.



body .cover are coupled and | ocked with the engagenent acceptors of the
base, it is possible to | ock cover to the body only by putting the cover
from above and pressing the cover downward. Preferably, the ionizing

el ectfode is an annul ar belt-like body, and styles upward sharpened |ike
needl es are forned circunferentially s@parated at intervals from each

ot her. 6 Pr @refairkblyt hthe cinmdiziggeledectvode Hullder has an anmwlar groove
formed between its inner and outer walls, and the ionizing electrode is
recei ved igrddve Fomrmedr bgtweare.itsurinher, ahdecontsnt zialdsql eotr bhle itoideing s
configured so that its outer wall is higher than its inner wall and outside

the ioni zidl@cAroder @dereddfivddicin @hieZ aRguEheCdfaiiR .NOFUdethBas Bhdeigiiizing
which is the sane or substantially the sanme as that of tips of the styles

SO as to0 HIRREbdehfol@di Zi 1 :dH AGukedesb SRAR N IRfcetl aUDT €8 ENTghedf the
i oni zing el ectrode. Wth such a configuration, the ionizing electrode is

pr ot ect e daaimilede sAHEEWRL] % [eelehBel OB 201 AL R RderbaL odna A0k ¢ e

outer wall 1s as hi as or nost as hig e styles of the ionizing

el ectrode iac?gztlinghgpewggdé %J{c{g}eﬁ,agéy %efghé Qﬁ{icq,orign?hgi %%Q@r%ﬁei s

generated effectively and accelerate additi.on, prefera

1 oni 2 ng_ el 2atr.0d¢ 9l Iehe NASd U RRE" bk OLERd Ui HOYeGHLL! B9 AL SePuter
protect the ionizing electrode frém an outer circumfereﬁce of the-
ionizing electrode.

With such a configuration, the ioniziﬁé electrode is protected
from the sﬁrroundings by the ioniziﬁg electrode holder, and the
outer wall is as high as or almost as high as the styles of the
ionizing electrode and higher than the inner wall, so that corona
discharge is génerated effectively and accelerated.

In addition, prefeiably, the ionizing electrode holder has
notch portions formed by cutting its outer wall downward at
circumferential inter%als. Further, the notch portions provided in
the outer wa11 of the ionizing electrode holder are respectively

" disposed in ¢pposition to the styles of the ionizing electrode.

With the notch portions being provided in the outer wall.of
the ionizing electrode holder thus, it is possible to prevent
.danger generated from the surroundings without blocking ceorona
discharge. |

In addition, preferably, the dust collector paper pressing



cifrcurderential intervals. Further, the notch portions provided in the
outer wall of the ionizing electrode holder are respectively disposed in
opposition to the styles of the ionizing el ectrode. Wth the notch portions
being'provided in the outer wall of the ionizing el ectrode holder thus, it

I s possible to prevent danger generatéh fromthe surroundings w thaqut
bl ocki ng ®SA8Aaidi BeRLr YA Ravesdydnt 157, lppetiding difgchHie ?ﬁﬂﬁqgﬁtﬁ“
paper pressing 7 nmeans is bent and _bowed in its |ongitudinal direction
so that argheHeandn@ueiRd aprrfiacrade fermed ntFidesi de. Since the pressing
means i s bent and bowed in the |ongitudinal direction and the arched and
curved surfaceSiisecenthelcoresringuseans| fechent pasebowedpirsthel Innai tudingim
pressing force in the longitudinal direction by extending this curve. In
addi ti on, direcédbnoasd atlee fagrahed mndt bervedgunficealisdinetde orthensiudd t he
pressing neans. Wth such a configuration where the projections are forned
in the | orgililedtonl pdhércis Presseddbyt Heupi fasi pFedRANgG SOrés im0 fheess t he
dust coll ector paper, the projections break through the dust collector

paper so 3asngetRaeN&Dtditw-tieni bgokkesh@inPAitls hewebei ng renoved
downward. In addition, preferably, the dust collector paper pressing neans
I's extended inrhhgadpd oD fligjeetions Sy £iihddlid W BSlyitudinal
diﬁection inside the pressing means. With such a configuration
.where the projections are formed in the longitudinal direction
inside the prgssing means so as to press the dust collector paper,
the projections break through the dust collector paper so as to
_preveﬁt the dust collector paper from being removed downward.

In addition, preferably, the dust collecto? paper pressing
means is extended in the up/down direction, divided into two and
constituted by two plate-like bodies moving separately.from each
other.

If the pressing heans is elongated in the up/down direétion,
and divided into.two so as to move separately from each other, it
is possible to press the oppoéite ends of the dust collector paper
separately from each other.

In addition, preferably, each of the engagement mechanisms has
a presser disposed elastically, and an engagement nail moved by the
presser.

When the presser disposed elastically is pressed, the



constituted by two plate-like bodies noving separately fromeach other. |f
the pressing neans is elongated in the up/down direction, and divided into
two so as to nove separately fromeach other, it is possible to press the
opposite ends of the dust collector papgr separately fromeach other. In
addition, preferably, each of the en aghnent mechani sns, has a presser he
di sposed ePg3gPRaRt ynakhdotese fgababnthe A193A0PeRtHPeFRRNHTRE SRS ARR i Bhe
presser disposed elastically is pressed, the 8 engagenent nail nmoves so
that the engagement stxbmni FinrthereapreferaitdiyadbfeAndagenent machpgisms
preferably, the engagenent nechanisns are inserted into and fixed to the
body coverreThesertedecimtn amelifamednbo atlee iboshyr icotternt oThederigageamend t he
groove extended upward fromthe | ower edge portion of the body cover. BRI EF
DESCRI PT| mblchinIbis DA/ iWEeritieg. iftosamd Eivmdded ther gpeave vextanslegdof an
el ectrostatic air washer according to the present invention; Fig. 2 is a
per spect i ypwik@WErHRI thel Trady edyer pbstisimedheFbgdy 3coeen. perspecti ve
view of an ionizing electrode holder; Fig. 4 is a sectional view of the
i oni zing el ectrode hol der grelg@n p@BCRIPEIGN AF THE ORABINGS
Fig. 1 is an exploded perspective view of an electrostatic air
washer according to the present invention;
Fig. 2 is a perspective view where a body cover is removed;
Fig. 3 is a perspective view of an ionizing electrode holder;
Fig. 4 is a sectional view of the ionizing electrode holder
taken on line A-A in Fig. 3;
Fig. 5 is a perspective view of an acceptor;
Fig.}s is a perspective view for explaining winding of dust
collector paper in the state where the body cover is removed;'
Fig. 7 is an exploded perspective view of a dust collector
paper pressing means;
Fig. 8 is a sectional view illustrating the pressing state of
the dust collector paper;
Fig. 9 is a cross-sectional view corresponding to Fig. 8;
Fig. 10 is a front view illustrating an electrostatic air
washer'according to the present invention, and sectioning its main
portion;

Fig. 11 is a main portion perspective view of a body cover



Fig. 5.is a perspective view of an acceptor; Fig. 6 is a perspective view
for explaining winding of dust collector paper in the state where the body
cover i's renoved; Fig. 7 is an expl oded perspective view of a dust

col | eCtor paper pressing neans; Fig. 8 is @& sectional viewillustrating the
pressing state of the dust collector paper; Fig. 9 is a cross-sectional

vi ew corredphndi egghgeiengt MechHargsmtOand a front view illustrating an

el ectrostatic air washer according to the present invention, and sectioning
its main porti gig.Fil@. idlai Sectithial paew takerrapelines ®-8i éw Piga biody
cover -9 with a engagenent nechanism and Fig. 12 is a sectional view

taken on |ine B-B perkrfiep 195sddTbATORDoPESAR FHERED EMBOBRIERRRED
EMBODI MENTS Enbodi nents of the present invention will be described with

reference to tRerdHINERES . oSt PMeskRtFifventidNdid] B QLSELIH&E Abitih

collector is constituted by a circular trapezoidal base 1, an annul ar

i oni zi ng %5&%&% QS legﬁ%e%r%wéﬁﬁﬁed on the base 1, a cylindrical dust

col l ecting €el"ectrode ho €d to the base 1 so as to stand up

therefromand ¢isgaseqd 1RSEHSs !N Y 99" af HMedeHS'ALCeolletor is
constituted by a circular t?apézoid#l base 1, an annular ionizing
electrode holder 2 dispcsed on the base 1, a cylindrical dust
collecting electrode holderl3 fixed to the base 1 so as to stan# up

- therefrom and disposed inside the holde¥ 2 atl# distance, and a

body ¢over 4 covering the.dust collecting electrode holder 3 and
the ionizing electrode holder 2 at a distance respectively in the.
same manner and removably provided on fhe ba#e 1.

The base 1 has circuit members in its inner space, and the
circuit members are configured as electronic ;ircuit portions such
as a power supply portion connected to a power.supply'plug 5, an
electrostatic voltage.portion for’generaﬁing electrostatic voltage,
a high voltage portion for generating a high voltage, and so on.
Those are operated by means of an operating portion 6 provided on
the front of the base 1.

Next, the Sase 1 has a cylindrical accébtqr 7 opened in the
upper portion #nd in the Qicinity of th; operating portion 6;_§nd a
terminal portion 8 provided in the acceptor 7 so as to extend from

the above-mentioned electric circuit portion.



body .cover 4 covering the dust collecting electrode holder 3 and the

i oni zing el ectrode holder 2 at a distance respectively in the sanme manner _
and renovably provided on the base 1. The base 1 has circuit nmenbers in its
i nner *space, and the circuit menbers are configured as electronic circuit
portions such as a power supply portionlgonnected to a power supply plug 5,
an el ect rost at Fargberaganpattachmendy bgerePavhixh ol @nnudazt and vbikeige camb
hi gh vol tage portion for generating a high voltage, and so on. Those are
oper at ed hiys rfexesl b theobasatl ng Ther ttoadzbngrelecacden hbhdet rdnis dfelidhe
base 1. Next, the base 1 has a cylindrical acceptor 7 opened in the upper
‘portion angt iitst Béreumfetéyc®df ByhmeNS 3Fi BHe PAtEdchhent BAJe a9 | edid Nile
portion 8 provided in the acceptor 7 so as to extend fromthe

above- mentgoagedoobeClir L§ Todkad wilkBlihi @He holddk RUrther, an attachnment base
9 which is annular and |like a conb is fixed to the base 1. The ionizing

el ectrode hol dghe2at8a8Rhént Badd B s’ Qﬂ%gflg D¥oppaBs 2f tdheave a

attachnment base 9, and the body cover 4 15§ cked within the holder 2. The -

at t achnenty 1hgse 19,1 5e0apect Jid 3:3c88MoSgn 8% bhll LR oauBbut hd Y1 e

conmb-|i ke "pi eces he upper an ower portiOhs conmuni cate

‘é“t t [‘h:?‘;h tp%%&%n?ac?#:lu&ﬂ%é‘é’e Q1 eh0LALRIGERES, T P8 1 €L 28E! K1 d dhdf PUARC!
ps W th e outer
11 while elastically contact at their tips with the outer
circumference of the ionizing electrode holder 2 to thereby hold
.the holder 2, and engagement acceptors.l3 for elastically engaging
with engagement members 12 provided on the lower end portion of the
body cover 4. | '

In the ionizing elecfrode holder 2, as shown in Figs. 3 and 4,
an annular groove 16 is formed between an inner wail 14 and an
outer wall 15. The outer wall 15 is formed so as to be highér,than
the inner wall 14, and is cut downward at suitable circumferential
intervals so as to ha&e notch §ortions 17.

Further, an i§nizing electrode 18 received in the annular
groove 16 so as to be in contact with the outer surxrface of the
inner wall 14.

In addition, an insertion body 25 is provided onlthe outer

"wall 15 of the ionizing electrode holder 2. When the insertion
body ?5 is inserted into and coupled with the acceptor 7, the

ionizing electrode 18 is electrically connected to the power supply



cirecunterence of the ionizing electrode. holder 2 to thereby hold the hol der
2, and engagenent acceptors 13 for elastically engagi ng with engagenent
menbers 12 provided on the | ower end portion of the body cover 4. In the

i oni zi ng el ectrode holder 2, as shown in Figs. 3 and 4, an annul ar groove
16 i s formed between an inner wall 14 dfd an outer wall 15. The outer wall -
15 i s foreartsiorasft ¢heebhsghkr .t han the inner wall 14, and is cut downward
at suitable circunferential intervals so as to have notch portions 17.
Further, an iorhe igndkéayrelecthfbdecqd Wad anNntkiPenvllltaiagigadee $6y5es aso
to be in contact with the outer surface of the inner wall 14. In addition,

an insertidisguadd 232ohg PhOVisestk idehefowher puatll i %fasbbeahanazwganve
el ectrode hol der 2. Wien the insertion body 25 is inserted into and coupl ed:

W th the agcAPtlthget 18 PPl ZddG Lol 5@JEed 81 St el cakb¥repidect ed to
t he power supply: 11 portion of the base 1. The ionizing electrode 18 has

- a nunber qfj Adizang Ekﬂioﬁtyhﬁ%ég ﬂ*i%ﬁ.t%gag ?ﬂgné SiPAE! c‘éﬁggdoﬂ té‘@rona

belt-1i ke base, a negative hi s applied to the st es 19

[rom the oLSEhaNeCGlLCUD AL 1 oLAs B0L NP henegsp 4 ggused

by corona et ween #"and °secon |ng e es 20

‘and 21 which will be described later.

The pqiqh portions 17 are disposed in oppoéition to the styles
19 respectively.

The dust collecting electrode holder 3 is.cylindrical. .The
lower end of the holder 3 is fixed to the base 1, ahd the belt-like
first and second dust collecting electrodes 20 and 21 are wound on,
the holder 3 separately from each other at a Aistance in the
up/dowﬁ direction. A'higﬁ positive voltage is applied to these
dust collecting electrodes 20 and 21 from the electronic circuit
portion.

Dust collector péper 22 is wound on the dust collecting
electrode holder 3 so ‘as to surround and cover also the dust
collectiﬁg e;ectrodes 20 and 21 as shown in Figs. 2 and 6.

As the dust collectof paper 22, it is preferable to use belt-
like paper which is called paper-towel having a good air
permeability and electrical insulating property. The belt-like
paper is cut in a length which is enough to go round the outer

circumference of the dust collecting electrode holder 3 once, and



and. 21_which will be described |ater. The notch portions 17 are disposed in
opposition to the styles 19 respectively. The dust collecting el ectrode

hol der 3 is cylindrical. The lower end of the holder 3 is fixed to the base
1, and the belt-like first and second dyst collecting el ectrodes 20 and 21
are wound on the hol der 3 separately fr321each other at a distance in the
up/ down ditglectduin piefehbfhpansi is wound bageheshapgdr e t Thieheppodité end
collecting electrodes 20 and 21 fromthe electronic circuit portion. Dust
col | ect or gsRalond? JfS tHRUPEpER e pHeslsedolihest & Ngreleirminednpbdetich I8y as
to surround and cover also the dust collecting el ectrodes 20 and 21 as

shown in H gfst2 31debtofSphpér qs&%tssq%l gehee p&p@e GAlecokSpRpeEerabl e to

use ‘belt- like paper which is called paper-towel having a good air
per meabi | 'phye q'tthIm%QBE') cgh sy atd @gct%aaar £ cHd G Richm! WY BeRRPSE dfu CUt
in a |l engt I's enough to go round the outer circunference of the dust

coll ectin euﬁp&%dgggoh*lﬁg{lgn Oé?%hl%%d lSOP%gOEQf](.#L%th C%%g QL Qﬂé ed‘két

wound on t € opposi teend I ONS € paper are pressed

o 2 DSt BB Bt ool ector e prossivg plate

direction and Dust negat;vely charged by the ionizing electrode 18 is
captured by the dust collector paper 22 wound on the surface of the
first and second dust collecting electrodes 26 and 21, and if thg
degree of dirty of this dust collector paper 22 become$ large, the
paper 22 is replaced by new one.

The dust collector paper pressing means 23 is, as shown in

Figs. 6 to 9, constituted by: a first plate body 31 being bowed and
extended in the ﬁp/down direction, and having, at its upper end
portion, a hinge body 27 and a hinge acceptor hole 28, and further
having, at its lower end portion, a pressure locking piece 29 which
is provided inwardly;-and a second plate body 36 being bowed and
extended in the up/down direction and formgd.symmetrically Qith the
first plate body 31 and having, at its upper end portion, a hinge
projection 32 and a hinge body 33 which is rotatably inserted into
the hinge acceptor hole 28, and further having a pressure locking
piece 34 provided inwardly at a lower end portion éf the second

plate portion. The hinge bodies 27 and 33 on the uppef ends of the

first and second plate bodies 31 and 36 are respectively inserted



t he. upper end portion of which is pivotally attached to the dust collecting-
el ectrode hol der 3. Dust negatively charged by the ionizing el ectrode 18 is
captured by the dust collector paper 22 wound on the surface of the first

and second dust collecting el ectrodes 2B and 21, and if the degree of dirty

of this dust co]lector er 22 becones |arge, the er. 22 is replaced by
new one. THB® aué%n%%|h P b REEViged iR Pl ?393 Ctﬁ%géﬁkWWFQ°ﬁeFlgs 6
to 9, constituted by: a first plate body 31 being bowed and extended in the
up/ down di Petdebnd nPHEA Fgrmae Pigetdbdertd@nportion, a hi nge body 27
and a hinge acceptor hole 28, and further having, at its |lower end portion,
a pressure | ockThe gﬂQ§§¥:E9lmnk¢h9|Bl$ﬂQﬁn2ﬂu§ndnﬁArdrq f1awlva edgegrdbpeat e
body 36 bei hg bowed and extended in the up/down direction and

formed. synwithi aad | dissndagelablei Esompd ataelddle3 39 apronidedgn ahei tlastipper
end portion, a hinge projection 32 and a hinge body 33 which is rotatably

i nserted i adblédeilng njecrodet Aoldet 3 28, and further having a pressure

| ocki ng piece 34 provided inwardly at a | ower end portion of the second

pl ate portion. Fdlthdd N@achodifeshd 7f ik AhdoBebbAdUPDEte Buitiedf 3thandi 36t
and second pl ate bodies 31 and 36 are respectively inserted 13 into

hi nge hol egag7pisfudwitmd Rot B §&9drLOId1eClsNgeghBLEEQ IRl 3tROragtt O

forma pivotal portion.
intervals in the longitudinal direction on the inner surface. The

projections 40 are long enough to break througﬁ the dust collector
paper 22 when the dust collector paper 22 is pressed by these plate
bodies 31 and 36.

Oon the other hand, as shown in Figs. 10 to 12, the bbdy cover
4 is shaped like a cylinder having an upper surface closed, a
number of slit holes 42 formed in its circumference, and a lower
surface opened, and.the above-mentioned engégement members
(engagement mechanisms) 12 foﬁmed in opposite positions at its
lower end. This bodf cover 4 encloses an& covers the dust
collecting electro&e holder 3 and the ionizing electrode holder 2
at a distanqe from these holders 3 and 2.

Each of the engagement mechanisms 12 is constituted by: a base
plate 45 which is provided integrally with an engagement member
cover plate 44 projected so as to form a space inside and opened
downward; a pressing member 48 which is dispésed between this base

plate 45 and the cover plate 44, and which has a collar 46



The pressure | ocking pieces 29 and 34 are freely engageable with and

di sengageabl e froma | ock hole 39 provided in the dust collecting el ectrode
hol der 3. Further, each of the first and second plate bodies 31 and 36 has
projections 40 at several places separgied fromeach other at intervals in
the |l ongitudinal direction on the inner” surface. The projections 40 are

| ong enouglortadirigak wilthotthle Lheexiusirfadd exft whepbper BRatdiess | hendlust
col l ector paper 22 is pressed.by these plate bodies 31 and 36. On the ot her

hand, as sdpwithg N Fiispokedt Petweer Nthd Ghe s¥iRy mémber ShapPLsd | tke dover
cylinder having an upper surface closed, a nunber of slit holes 42 forned

N its Ci ROUHEANCandARE BnhBYBe YT ALS Q@e%qchamg b Ree AR e BUd QiRd
engagenent nenbers (engagenent nechani sns) 12 formed -in opposite positions

ol ect rode TSl oS &5 Q%S“FS‘SY@F%;‘&’%% e BRSrSerohat '8 ] AR
by. & base 19 408 75 WHICR & PPN Bbei Ry SALEnEBR® cFRagenen:  nember
Bt esti ng. monfle SBSRAFRRRT couTAHeE ml%eﬁ%eé*ﬁgil%?édﬁaé‘%dﬁ Hrersethd e
cover pl ata%délitt%ré%e\éh!tghahgglge Cé):.lcl»o%rre %6:3 Iformed on the lower end side of
the body cqver 4 so as to be engaged and locked with the base 1.
The circumferential edge of the base plate 45 is inserted into
the guide groove .53 which is provided in the iower end edge of the
body cover 4 and extended upward therefrom, and two engagement
member lock pieces 55 provided integrally with the base plate 45'
afe locked iﬁ slit holes 42 of the body cover 4, so that the
engagement mechanisms 12 thus configured separately in advance are
fixed to the body cover 4. At that time, the lower side of the
base plate 45 becomes one and the same plane as the'iower side of
the body cover 4 and the pressing member 48 is pressed outward by
means of.the spring 47.
In addition, to mount the body cover.4 on the base 1 from
above, the engagement piece 4§ is slid on the tapered fage 50 so
that the nail piece 51 is locked with the engagement acceptor 13
provided in the base 1 as shown in Fig. 12. To release this lock,

the pressing member 48 is pressed against the elastic force of the

spring 47 so that the nail piece 51 is separated from the



contacting with the inner surface of the base plate 45, and a spring 47

di sposed between the pressing nenber 48 and the cover plate 44; and an
engagenent piece 49 which is extended inside and under the collar 46. The
engagenent piece 49 has a nail piece ﬁ the tip of which is sharpened with
a tapered face 50. The engagenent necfianism 12 configured thus is_inserted
into and a&m%a&cgagaﬁ 13 v embleothedbodty 19Vt odetochl $ifedr the
body cover 4 so as to be engaged and | ocked with the base 1. The

ci rcunf er efWagid-edge of the base plate 45 is inserted into the guide groove
53 which is provided in the | ower end edge of the body cover 4 and extended
upwar d t her ef r &5 desgérihedeaberemdm amcpbectioskapieeds ¥8spepvackeerding
integrally with the base plate 45 are locked in slit holes 42 of the body
cover 4, s tdiatint e engiageizing ndelcdzodssis 2rédnisregbrin gdvedcsejparately in
advance are fixed to the body cover 4. At that tinme, the | ower side of the

base pl at &ioHi diegoeRecepodangoldsr Samaspkanbe agttdvhddwer ani decoptdheHady
cover 4 and the pressing nenber 48 is pressed outward by nmeans of the

Spring 47.pdge addiche@Bby! Rak®UY ddadiBodytEOy&Ftdkmw k@ rlase dodndugidtiove,
t he engagenent piece 49 is slid on the tapered face 50 so that the nai

pi ece 51 ighd aekadnieh® bECLKNUAGATRRY 3566PEoMe 1k RiQVisdRd timd he base 17
as shown in Fig. 12. To release this I'ock, the pressing nenber 48 is

grleisgegegﬁggggogggm%ﬁgue LY Gpeial i ERLAY Ik S0 1N3L HOSs IR &Y ece
| ' simplify the mechanism, to improve the convenience, and to
facilitate removal of dirt from the ionizing electrode.

In addition, it is possible to press and fix dust collecto;
paper onto a dust collecting electrode holder by a dust collector
paper pressing means one end of which is pivotally suppofted by the
dust collecting electrode holder, and the.dust collector paper is
disposed in a wide space and fixed by pressure, so that the dust
collector paper can be attached %p a.regular poéition accu?ately
with easy operation.

Furthér, the gody cover is disposed to cover the dust
collectiné-electrode holder which is disposed on the base and the
dust collector paper which is wound on the holder. Engagement
mechanisms provided in Spposite positions of the lower
circumferential edge portion of the body cover are locked in

engagement acceptors of'the base. As a result, a lock operation

safe and easy in attachment and removable can be performed without



15 engagenent acceptor 13 to enable the body cover 4 to be |ifted upward.
As descri bed above, in an electrostatic air washer according to Caiml, an
ionizing electrode is received in advance in an ionizing electrode hol der
so as-to be attached to an acceptor of _a base to thereby nmake it possible
to performelectrical connection and a%ﬁachnent of the ionizing el ectrode
at the saRdusSiRg arepPErgkeof i NSt fpldgsting elegtariaredhe, dpeti s
possible to sinplify the nechanism to inprove the convenience, and to
facilitat ecqldmpror eRrgrrt anhdo?® t9 ikihithengodyeeevastle. In addition, it is
possible to press and fix dust collector paper onto a dust collecting

el ectrode hol dam lsddatdost sotdrting twafdripr 2ssting imguizsingneleatirode whs ch
is pivotally supported by the dust collecting electrode holder, and the
dust col | eidmmedpdmte s dnspbaedelt-dikedbodpavitiangktfliescdhiayppnedsliiles so
that the dust collector paper can be attached in a regular position
accur at el yneddlescapyagfee dt tanfefeitiadly sbpabatyd cay emtexvailspsses éach
cover the dust collecting el ectrode hol der which is disposed on the base

and the dusdhexqgl lagat dirpapRr tidli sfyles WanndeOoRehdred@didly ERgEHENBEAte
mechani snms provided in opposite positions of the lower circunferential edge

portion ofyHie RAdY i6RYSEngl £14QGHRA 113 2REAFCIRNn AUHLALRISiAh EDEcPASER
As a result, a lock operation safe and easy in attachnent and renovabl e can

be perforqrd 4u,t hout .

According to Claim 3, the ionizing electrode holder fofms an
annular groove, and the ionizing electrode is received in tﬁis
annular groove, so that safely is ensured with no fear that a
worker touches the ionizing electrode at the time of assembling,
attaching or removing, and so that there is no case where the
ionizing electrbde is broken.

According to Claim 4, the outer wall of the ionizing electrode
holder is higher than the inner wall to protect thg ionizing
electrode from the sﬁrroundings. Accordingly, even if a user
inserts a foreign ﬁatter by mistake, the foreign matter is
prevented from touching the ionizing electrode directly. As a
regult, it is possible to prevent an electric shock or the like,
and it is possible to prevent an accidént caused by contact.

According to Claims 5 and 6, the ionizing electrode holder has
notch portions provided in its outer wall; and these notch portions

are disposed in opposition to the styles of the ionizing electrode.



16. causi ng any break of the dust collecting electrode, the dust collector
paper, and so on, by the body cover. In addition, according to Caim?2, the
ionizing electrode is formed into an annular belt-like body with styles

shar pened |i ke needl es upward circunferentially separated at intervals from

each other, and dirt on_ ,the style canll?e renoved easily in.the state where
Che i oni 7 G ERBERTSHe 1L §8cRISARPLon SoNGTPEAYS | The EEEHRoESABREES
According to.Caim3, the_ ionizing el ectrode holder fornms an annul ar
groove, amFoPeEtigdizrRY &F okd (RARSibder Epcinerrrse tilies dadfuFatlfoR®E, so
that safely is ensured with no fear that a worker touches the ionizing
el ect r ode perfiogmancaeconrspiewIflivhg, attaching or renoving, and so that
there is no case where the ionizing electrode is broken. According to Oaim
4, the outer wakkouflintete opia@m(d clredupbdeohbdctnr ipapeirgheessing ndans riser
wal |l to protect the ionizing electrode fromthe surroundi ngs. Accordingly,
even i f abesed andebéstaif otles glongdttndinay disdakinn,t adf thei grnchnad twrrvies
prevented fromtouching the ionizing electrode directly. As a result, it is
possi bl e tthefreefetit artehded iy shevkree fbecédi kycamrdingliys posss ble to
prevent an accident caused by contact. According to Claims 5 and 6, the
i oni zi Ny @loRGlibedetBOpLess NAfe dust collector paper with a uniform pressing
force in the longitudinal direction, and it is possible to prevent
removal caused by looseness.

According to Claim 8, the dust collector paper pressing means
has projections arranged inside and in the longitudinal direction.
Accordingly, it is possible to break through and fix the dust
collector paper, and it is possible to prevent the dust collector
paper from being removed downward..

According to claim 9, the dust collector paper pressing means
is divided into two so as to press and fix the end portions of the

.dust collector paper from the respective sides. Accordingly, it is
possible to keep the dust collector paper in a stable state at the
time of operation and it is possible to fix the dust collector
paper in a proper state.

Further, according to Claims 10 and 11, a pressing member is
disposed elastically in the engagement mechanisms. Accordinglyf it

is possible to release engagement simply by the pressing operation

of the pressing member, and it is possible to easily perform



not ch _portions provided in its outer wall, and these notch portions are

di sposed in opposition to the styles of the ionizing el ectrode. 17
Consequently, it is possible to inprove the corona di scharge properties,
and i1 is possible to increase the dust collecting performance

conspi cuously. According to Claim7, a dust collector paper pressing neans
is bowed and bent in the |ongitudinal direction, and the arched curve
thereof is extended by a reverse forceJBAccordineg, it is possible to
press the dust collector paper with a uniformpressing force in the

| ongi t udi agkadhkhesti by, shitdird dnd RASELBLAg! OhdrdnRiYenedOMRChEAUSRS €Y

1 ooseness. According to Caim8, the dust collector paper pressing neans
has proj eghbOpSdfréawaed inside and in the |ongitudinal direction.
Accordingly, it 1s possible to break through and fix the dust collector
paper, and it is possible to prevent the dust collector paper from being
renoved downward. According to Claim9, the dust coll ector paper pressing
nmeans is divided into two so as to press and fix the end portions of the
dust coll ector paper fromthe respective sides. Accordingly, it is possible
to keep the dust collector paper in a stable state at the tinme of operation
and it is possible to fix the dust collector paper in a proper state.



Further, according to Claims 10 and 11, a pressing nenber is disposed
elastically in the engagenent nechani sns. Accordingly, it is possible to

rel ease engagenent sinply by the pressing operatiQnrlﬂIll P“ﬂ"l“ﬂij Iﬂmrenber,
and i-t is possible to easily perform 3148 attachne '
inserting the engagenent mechanisns to the body cover” © 19 Wat i%

clai med i s¥hat 15 rlaimed d8static air washer conprising: a base; a dust

col l ecting el ectrode hol der di sposed on said base; an. ionizing electrode
provided oh-sai ¥ kRS tresFaSiccBLE EAFHRF SMATISdBIfwound on said dust
collecting el ectrode hol der; dust collector paper provided on said dust
col l ecting el ecarkaigehol der so as to cover said dust collecting el ectrode;
a dust collector paper pressing neans for pressing said dust collector
paper onto sai daddsst colllectiing electradie Hrdldéer dispasedicin siid dase;
col l ector paper to said dust collecting el ectrode

an ionizing electrode provided on said base;

a dust collecting électrode wound on said dust collecting
electrode holder;

dust collector paper provided on said dust colleéting
electrode'holder so as to cover said dust collecting electrode;

a dust collector paper pressing means for pressing said dust
collector paper onto said dust collecting electrode holder to
attach said dust collector paper to said dust collecting electrode
holder}.and

a body cover covering said dust coilector papér at a distance
from said dust collector paper provided on said dust collecting
electrode holder;

wherein said base has an acceptor with an electrode terminal,
and electrical connection between said ionizing electrode and a

- power supply portion in said base is performed by coupling an
insertion body of said ionizing electrode holder having said
ionizing electrode with said acceptor;

wherein one end of said dust collector paper pressing means is

pivotally supported by said dust collecting electrode holder so

that said dust collector paper pressing means is attached to said



| i stance
from said dust collector paper provided on said d mmllrmumuﬂl ectrode

hol der; wherein said base has an acceptor with an el eetrodett ér m*nal, and
el ectrical connection between said ionizjng el ectrode and a power supply
portion in said base is performed by coupling an insertion body of said

i oni zi ng eluat resdd asdiiagr ehactreae dicd dedni EF‘%gtB‘Pe%’E‘F%é’\ﬁ ef 83id dust
acceptor; wherein one end of said dust collector paper pressing means is

pi vot al | y eridestosd papesabiedsing menbent ilgg eopaged vt hAadel d88tt hat sai d
dust coll ector paper pressing neans is attached to said 20 dust

col | ect i ngcell Izt trioge ellekctizode amellddre sot vbrtemdidf dest calusictos] papedripaper
pressi ng nenber is engaged with said dust collecting el ectrode hol der so

t hat sai d ghttsisezbldnaet saidagest i olireeting edtotsade khistercolandct i ng

el ectrode hol der; and wherein said body cover is shaped into a cylinder
havi ng a nunbersHareih alal BSdy aduldindsceBagedeDhtores haliinderf havkagi &
opposite positions on the lower circunferential edge portion, said
engagenent, JiiaisS 8 ikehBles PCkfl Hay QRGAGERBAL MEAMHidns Foembdednin said
base so that said body cover is fixed to said base. 2. An el ectrostatic

ai r washero Aeeand RYi@icha! o lehe QR ci2bdmferential edge portion, said

hol der ;. and a body cover covering said dust colleﬁum

engagement mechanisms being locked in engagement acceptors provided
in said ba;e so that said bédy cover is fixed to said base.

2. An électrostati¢ air wgsher according to Claim ;, whe;ein said
ionizin§ electrode is an annular belt-like body, and styles upward
sharpened like needles are formed circumferentially separated at
intervals from each other.

3. An electrostatic air washer according to Claim 1 or 2, wherein
said ioniziné electrode holder has an annular groove formed between
its innér and outer walls, and said ionizing electrode is received
in said annular groové.

4. An electrostatic air washer according to any of Claims 1 to 3,
wherein said ionizing electrode holder is configured so that its
outer wall is higher than its inner wall and outside said ionizing
_electrode, and said ionizing electrode holder has a height which .is
the same or substantially the samé as tkat of tipg of the styles so
2s to protect said ionizing electrode from an oﬁter circumference

of said ionizing electrode.



I oni zikng el ectrode is an annul ar belt-Iike body, and styles upward
sharpened |i ke needles are fornmed circunferential I|mﬂmﬁum({ﬂﬁ Murt erval s
fromeach other. 3. An el ectrostatic air washer |S888HIE AYLIHIS] m1 or
2, wWherein said ionizing el ectrode holger has an annul’ar groove forned
between its inner and outer walls, and said ionjzing el ectrogf i S rlt[_ecteoi \aed
in said amul aRfgPlEFETOStationpin washET: aPFRENT RO RBY SECOFARY Yo%y
of Clainms 1 to 3, wherein said ionizing el ectrode holder is configured so
that its oheseifaPrifsiarimlg lactrede; haddendias AeFBuPSFEECRY; ‘g"ﬁ“tﬁﬁ %Yng
el ectrode, and said ionizing electrode holder has a height which is the
same or sutwtdmg dltbyorker séadl sewnwardoptt ¢picunfeneatipy| d3tepvaksto
protect said ionizing el ectrode froman outer circunference of said )

| oni zi ng @ .ect Aadelectrodtdtic alix siasberoscoeiding tongdpdm decohrer g tS3idny
of Clainms 1 to 4, wherein said ionizing el ectrode holder has notch portions
formed by maticthi pgritiensupesvided itowheapdtat wall wff erdédt iahizimerval s. 6.
An el ectrostatic air washer according to Claimb5, wherein said notch

porti ons wledtdede Roléer cade raspelctitreini dispised rim ebposivien hod dexidar e
respectively disposed in opposition to said styles of said ionizing

el ectrode.stéirles 8% 8hegt iOWiAln edlebtwagber according to daim1l, wherein
sai d

7. An electrostatic air washer according t§ Claim 1, wherein said
dust collector paper pressing means is bent and bowed in its
'longitudinal direction so that an aﬁched and curved surface is
formed inside.

8. An elgctrostatic air washer according to any of Claims 1 to 7,
wherein projections are formed at intervals along in the
longitudinal direction and on the . inside of said dust collector
paper pressing means.

9. An electrostatic air washer according to any of Claims 1 to 8,
wherein said dust collector paper pressing means is éxtended in thé
up/down direction,-divided into two and constituted by two plate-
like bodies moving sgparately from each other.

10. An electrostatic air washer according to Claim 1, wherein each
éf said engagement mechanisms has a.presser_diéposed elastically,
~and an engagement nail moved by said presser. |

11. An electrostatic air washer according to any of Claims 1 to

10, wherein said engagement mechanisms are inserted into and fixed



dust col |l ector paper pressing neans is bent and bowed in its |ongitudinal
direction so that an arched and curved surface is forned inside. 8. An

el ectrostatic air washer according to any of Clatggﬂgﬁig_ZL_MbﬂLeLn
projections are forned at intervals along in the Tongitudinal direction and
on the inside of said dust collector paper pressi n“

el ectrostatic air washer accordi ng t@zany of d ai Eﬂ‘\wm“r“m““a“ n said .
dust col |l ector paper pressing neans is extended i hsthe up/ dow? di*recti on,
divided into two and constituted by two plate- |ike bodies noving

separately fromeach other. 10. An electrostatic air washer according to
daim1, thetatdh Rh V%% d engagenent nechani sns has a presser di sposed
el astically, and an engagenent nail noved by said presser. 11. An

el ectrostatic air washer according to any of Clains 1 to 10, wherein said
engagenment mechani sms are inserted into and fixed to said body cover.



