-; €3ehVeRRSt UXdUBWBXWIW.ZO\ Al R CLEANER AND | TS I ONI ZING UNI' T Descri Ption of
the I nvention The present invention relates to an air clean

particularly, to an air cleaner so adapted as to charge dusammwm“m@mmﬂmj
included in air using an ion shower by discharge and capture t

dust particles using the principle of electrostatic adsorption. her it
relates to an ionizing unit 10 for such an air cleaner. Descrlptlon of the

Prior Art Air cleaners of an electric dust collection type for charging

dust particles included.i r .and capturln the charged dust particles by
15 el ectrostatic a Lsﬁ} F#‘garf‘%lnﬁxl}e HEBN Khdwd I“S{IEH% ﬁ.Nr I%l eaner conprises
an ionization section (a discharge section) for charging the dust

particles. The ionization section conprises an ionization llnmmmn@mnmmmmm
opposite el ectrode which serve as discharge 20 el ectrodes,

particl esP FRQTUHRE 4 om aiorf paBSi g BéethiedA Dt he i oni zati on li-ne andsdls
opposite el ectrode are charged using an ion shower produced by discharging
the ionizati onTheaerghe charyedndusen pae fiadl s e e tapt nretlelyn dei,ng 25

el ectrostatically adsorbed in the dust collection 1 section. In the air

cl eanér ofndnmalret piag st leot 1 g6t itan dypeirt kel ¢ aniezanats onageqt €8 and t he
dust collection section nust be periodically cleaned, and a filter 5 in the
dust col |®et toncsect jendmsst perrept need iint Duderd tion keep tke dysin
col | ection performance good. The ionization section and the dust collection
section atengemerdékryblyornBfc Raraje i KAUZEAG diE b EBle Y EHIRNGEy §F Washi ng
or the like so that they are 10 detachable froma main body housing. Wen

the ionizpagtundleiss &8Keny obh byp PRSNY N 1thes FRidy ey Hgusig, the
ionization line in the ionizing unit is exposed so that it nay be

er roneouss ¥ seut SptIlach reasppch@ly thie Fe1thadl stpg 59”'1%9&9 4’1{%1%

difficult to 15 see because it is a very thin nmetal Iine, hat 1t is

easi Iy t opgheds @k honepusliy: Wt ywrker's hands or by ot her parts SUMVARY
OF THE | NVENTI ON The present invention has been made in order to 20 sol ve

such a prpbkem ur?‘? £ ihs qbjecgt. tp . provide an air cleaner having a

protective stru prot ecting an i oni zation |ine provided in an

oni zati on secy, qggnxgggg%gszgg aplec ool heypresent Joyen on g to

provide an air c n |on|2|ng Uni 1 Wi ch are®s

an for charging dust particles included in air and

capturing the charged dust particles by
15 electrostatic adsorption have been known. Such an
air cleaner comprises an ionization section (a
discharge section) for charging the dust particles.
The ionization section comprises an ionization line
and an opposite electrode which serve as discharge
20 electrodes, and the dust particles included in air
passing between the ionization line and the opposite
electrode are charged using an ion shower produced
by discharging the ionization line.
The charged dust particles are captured by being

25 =electrostatically adsorbed in the dust collection



2 ionization line is not erroneously cut when an ionization section (an
ionizing unit) is taken out. In an air cleaner conprising a pre-filter for
capturing relatively large dirt and dust in air; an 5 ionization section
having an ionization |line and an opposite el ectrode for chargi ng dust
particles in air; and a dust collection section for capturing the charged
dust particles, the invention as set forth in claiml is an air cleaner
characterized in that 10 the pre-filter is nounted on the ionization
section s A5 19 be detachable. In the construction as set forth in the
claim1l1, the prex¥|lter is mounted on the ionization section so as to be
detachable . Even in cases iUCh 15 as a case where the main _body housing is

opened to take ot fie? { 6nf Z&ATHT LA DI L ¢ AE Pre-FiF Eetoitd afobaPEd on the
p
i oni zation sectlon sQ that the ionization line is protected by the
re-filtetYPhattPg 107! 78520 i DACLILRY 130 Aof hex B, c 86 it iamo
p
wor ker cannot uselessl¥ touch the ionization |ine. Wen the ionization
section i §ofshed The P& f P PEErO drhg ael Yie€ dcHherie firora # Ae ai ohi X &eizon
section which has been detached fromthe main body housing. The ionization
line i® ekpostelebyl wiet aclkilnge chd O pee-tfidthemush ble srepd@chdwdver, the
wor ker 3 perfornms work while paying attention to the ionization line, so
that the peoWienttonkldee hhe noisbecerrlomedusly pet.f oiweanrveend ¢ 6d .as set
froth inclaim?2 is the air 5 cleaner as set forth in claim]1,
characterized imhthadtort heaitdbzaskeert Sest hari aflet @ sISE 0CQld €€k baN
section are generally formed as an ionizing unit for
convenience of washing or the like so that they are
1060 detachable from a main body housing. When the
ionizing unit is taken out by opening the main body
housing, the ionization line in the ionizing unit is
exposed so that it may be erroneously cut. The reason
for this is that the ionization line is difficult to
15 see because it is a very thin metal line, so that it
is easily touched erroneously with worker’'s hands or
by other parts.
SUMMARY OF THE INVENTION
The present invention has been made in order to
20 solve such a problem and has for its object to provide
an air cleaner having a protective structure for
protecting an ionization line provided in an
ionization section. Further, an object of the

present invention is to provide an air cleaner and

25 an ionizing unit which are so improved that an



section are integrated as one unit, and the pre-filter is nounted on a
front surface side of an ionization and ‘dust collection unit thus
irntegrated 10 so as to be detachable. In the construction as set forth in
claim2, the ionization section and the dust collection section are
integrated as one unit, and the pre-filter is nounted on the front surface
side of the ionization 15 and dust collection unit thus integrated.
Accordingly, the unit can be sinply detached and rmounted. Mreover, when

t he unit lstae out ? nount ed heionizatiog netln the unit is
pr ot ect edlﬁyjﬁﬁ Lt .+ Redb? 8i Foil O HRUF I 2aHi%on"FPRe 2B is not
directly touched wth wor ker's hands, for exanple, and is not erroneously

cut. The }RP3 bhods S2E AN h(BR O HFANE Yhata L $iake™ Rutet forth
in claim2, characterized in that the ionization and dust collection unit
has a main 25 ffandtafd B S3857 ake,CARB LUl RParfe DERTE hhew for
attachabl e and detachable to and fromthe main frame on the side of a front
surface ofapharmahg foehat itvelvodiazad fodildtheand stusetchadadver ahe
sub-frame, and the detachable pre-filter is mounted on a front 5 surface of
t he séb-fiamd, zahdarhes emicd do ame viish pravi dedc Wk tl itde bppesiardebect r ode,
and can support a filter for capturing the charged dust particles in air by
el ectrostapipe sailser pt 1 .t ?Mhde i horhe lcamstirngt idans &S psett Lentds i bhncl ai m 10
3, the ionization and dust collection unit is so constructed as to have the

mai n franeiand dhe sububraes 1 ped ttihenssbcfybonr o rTrdep datrachabt Ref rom t he
main frame, the effect of making the washing of the unit easy iIs produced.

Thgt is, ¢harddéaouaied 2 it 1By, benteakenvauit Dbnt hes NBER kogly+ Rousi ng,
an
in claim 1 is an air cleaner characterized in that
10 the pre-filter is mounted on the ionization section
so as to be detachable.
In the construction as set forth in the claim
1, the pre-filter is mounted on the ionization
section so as to be detachable. Even in cases such
15 as a case where the main body housing is opened to
take out the ionization section, the pre-filter is
mounted on the ionization section so that the
ionization line is protected by the pre-filter. That
is, the ionization line is not exposed; so that a
20 worker cannot uselessly touch the ionization line.
When the ionization section is washed, the pre-filter
may be detached.from the ionization section which has
been detached from the main body housing. The

ionization line is exposed by detaching the

25 pre-filter. In this case, however, the worker



is also easy to nount. On the other hand, the unit obtained by the
-—i-nt-egrati on whi ch has been detached froﬁlthe mai n body housi ng can be
deconposed into the main frame 20 and the sub-frane. The ionization line
which is protected by the pre-filter is stretched over the sub-frane, and
the opposite electrode is provided in the main frane. Accordingly, it is
possible to detach the pre-filter fromthe sub-frame and carefully wash 25
the ionization line. The opposite electrode in the 5 main frame is, in
many cases, very dirt but ';t ossihle to el aborately be washed mnthout
payi ng m?%ﬁﬁ%)mfoﬁ%ﬁﬁc%Pi oR aiifed ?ﬁ??ﬁﬁ%ﬁ?oﬁ%wtggtforthln
claim4 is the air 5 cleaner as set forth in claim3, characterized in that
the main ¥PAHE hhd O rlgtPeri Istoert%EoFrﬁﬁdétoirbhzéédt?Bnth(ﬁn“tPeﬂ BPtits one
end, and a rear surface of the main frame can support the periphery of the
fil mshap‘éa feiIIJE@Peéb‘ﬁFés}’poﬁHltng to one time of use 10 which is pulled out
of aroll filter accomodated in the roll filter accommpdati on section. As
set forth in clTdien Ynvehenhi ohearsolsle fifx et hsérmvimbads 22hé sduste colkrect i on
section and the fil mshaped filter which has been pulled out of the 15 rol
filtes arelpmurg edaors ¢ hef pearh dur tdcei ofl { heh gaiac € eanez e i hien dusa t
collection section is also integrated. Accordingly, the air cleaner is
conveni ent hiori dand a tig.onTheeicrtveohi i @s tIed Bardt e Xl acrbohs directed
20 to an ionizing unit for an air cleaner for charging dust particles
i ncl uded g8caiioand €aptiuit 8¢ ridee ahar ged ndishnaay | i @lna$, t@haracteri zed by

conprising a franme and an ionization |[ine which is stretched over the
frame; anpepposiieedd ecirpdai oM ¢80 d NrtB&t surface side of an
ionization and dust collection unit thus integrated
10 SO0 as to be detachable.

In the construction as set forth in claim 2, the
ionization section and the dust collection section
are integrated as one unit, and the pre-filter 1is
mounted on the front surface side of the ionization

15 and dust collection unit thus integrated.
Accordingly, the unit can be simply detached and
mounted. Moreover, when the unit is taken out or
mounted, the ionization line in the unit is protected
by the pre-filter. Accordingly, the ionization line

20 is not directly touched with worker’'s hands, for
example, and is not erroneously cut.

The invention as set forth in claim 3 is the air
cleaner as set forth in claim 2, characterized in that

the ionization and dust collection unit has a main

25 frame and a sub-frame, the sub-frame being made



25 frame so as to be opposite to the ionization line in 6 a predeterm ned
state; and a pre-filter nmounted on 'a front surface of the frame so as to be
det achabl e. The invention as set forth in claim6 is the ionizing unit for
the air cleaner as set forth in 5 claim5, characterized in that a dust
col l ection section for capturing the charged dust particles can be nounted
on the frame, and the dust collection section conprises a filter arranged
such that the periphery t hereof is supported on a rear surface of 10 the

frame for_c t he charged .du rticles in air by electrostatic
hdaor pt 1 Gh CRed # RYenAn, SR Cest 4 Bren b acrri FEIMEREIESE NP AN ¢ for
the air cleaner as set forth in cIa|n15 or characterized in that the

frame has®Bnt?s Sdbtmdlati 65 °dectd ‘bﬁf\ﬁrﬁ%rf’f:a‘h ScBGnimbdafame rdthefilter
which is a filmshaped filter having such a length that it can be used a

pl urali tyl o itz oodicneni & oKl "s‘Plhﬁéi V{R(0aa3 debiead vitsf 6a@en®nfn t he
construction as set forth in clains 5 to 20 7, the pre-filter is nounted on
the fronttBerfdebasthahed & opk ginfgl Umietr sbSasn@Bnie depachablfeonh a state
where the pre-filter is nounted, the ionization line in the ionizing unit
is prétecsedfmcehe Hrehfd | $eb.- fThame s, ankie tbei zaédion frred sisovered
with the 25 pre-filter, and is not exposed. Accordingly, the 7 i oni zation
line i s notowsied edsky ttotbledppdhite electrode, and can support
a filter for capturing the charged dust particles in
air by electrostatic adsorption.
When in the construction as set forth in claim
10 3, the ionization and dust collection unit is so
constructed as to have the main frame and the
sub-frame, and the sub-frame is made detachable from
the main frame, the effect of making the washing of
the unit easy i1s produced. That is, the integrated
15 unit may be taken out of the main body housing, and
is also easy to mount.
On the other hand, the unit obtained by the
integration which has been detached from the main
body housing can be decomposed into the main frame
20 and the sub-frame. The ionization line which is
protected by the pre-filter is stretched over the
sub-frame, and the opposite electrode is provided in
the main frame. Accordingly, it is possible to detach

the pre-filter from the sub-frame and carefully wash

25 the ionization line. The opposite electrode in the



wor ker's hands, for exanple, and nmay not be erroneously cut. At the time of
washing, it is possible to pay 5 careful” attention to the ionization |line
by detaching the pre-filter to expose the ionization line. Further, the
pre-filter can independently be washed when detached. The invention as set
forth in claim8 is the 10 ionizing unit for the air cleaner as set forth
in any one of clains 5 to 7, characterized in that the frane has a main
frame and a sub-frane, the sub-franme being constructed so as to be
attachabl e gnd detachable to and fromthe main frane on the side of its
front 15 B@rfackr e idmi zafi R PYné 2RE StheV e f fFEETY ar & b ovitded in

t he sub-frame, and the opposite el ectrode and the dust collection section
are provi B8& §hPtife BRI F ¥2ARE 2t AldheP oA T BT ohidd FeE PARYANY claim
8, the 20 frane is divided into the main frame and the sub-frane, and the
sub-franea&&e bt it atRed B eomahé 2@di hopr dnkn eAccordi ngly, the ionization
line and the opposite electrode are easier to wash. Further, when they are
integrated by BEiegioomrinédn alse sdt 26rdlhedrerc had ma 4stiraudthie ea daisy to
handl e in which the 8 ionization line is protected by the pre-filter. As
descritedcile daherf asegeoitngp radcdrdicriga 1 m 3 hec paesent errivestli DN, thati S
possible to provide the air cleaner having a superior structure in which
the 5 iontaat iMaild neriasner peect£driyl 1 he jr eeki |4 €€ o b Batt i bnmay not be
cut and the ionizing unit for the air cleaner. BRI EF DESCRI PTI ON OF THE

DRAW NGS Ele@-t ilo hS pb X RleQfleglt perspect &évend eva 50w 1= 40 khe pyekal |
construction of an air cleaner 1
of the main frame can support the periphery of the
film-shaped filter corresponding to one time of use
10 which is pulled out of a roll filter accommodated in
the roll filter accommodation section.

As set forth in claim 4, when the roll filter
serving as the dust collection section and the
film-shaped filter which has been pulled out of the

15 roll filter are mounted on the rear surface of the
main frame, the dust collection section is also
integrated. Accordingly, the air cleaner is
convenient for handling.

The invention as set forth in claim 5 is directed

20 to an ionizing unit for an air cleaner for charging
dust particles included in air and capturing the
charged dust particles, characterized by comprising
a frame and an ionization line which is stretched over

the frame; an opposite electrode provided in the

25 frame so as to be opposite to the ionization line in



according to an enbodi nent of the present invention; Fig. 2 is a
perspective view of an ionization and dust collection unit according to the
enbodi ment of the present invention; 15 Fig. 3 is a diagram for expl aining
a locking structure in which a sub-frane 12 is fitted in a main frane 11,
to fix a fitted state in the enbodi nent of the present invention; and Fig .
4 is a perspective view taken along a line 20 A - A shown in Fig. 2 and a
cross-sectional end elevation in a state where an ionization and dust

col l ectign unit, 6 rding to the enbodinent of.the present. invention is
assenbl ed’ é%ﬁ&ﬁﬁ\éﬁ%qf)&éansg % i’n@ﬁgo?nﬁﬁee pﬁféslgcn?gi ﬁ‘\?eun FS% wihl be 9
specifically described while_referring to the draw ngs. Fig . is an
ool oted DAVERBE AT SPER SHOVERG EREBYer 8l B bt fo BorPoh A S ¢
cleaner 1 5 accordi ,ng to an enbodi nent of the present jnventjon. The air

cleaner 1 has A2fai hPBSRERGTsi A§ £ 9hd F2 % FBntt hafdid 80w ch®i $H%tted in

a front surface of the main body housing 2. A notor (not shown) and a bl ast
fan whi ch $8iotfed bttt H Frotdre afé provedee 10 35 €8E ndP B thody™ housi ng
2. Air is drawn fromthe front panel 3 by the blast fan, is cleaned, and is
then Bl ownl afifn 3 emcah drowtotfig@e d| i owhak wppdm stir fcackl ofc thenmai n body
housing 2. A display and operation section 5 is provided in a |ower part of
15 t he froomt tduar ater of apher naing ddy dibasiorey 2 u Fhe pdirstpl ay eends @per at i on
section 5 conprises an operation section for turning a power supply in the
air cleanee hoom okfd and vk écliimegman cpedatdlos kodet ard Rldicypl ay secti on
for displaying an operating 20 state. The main body housing 2 accommodat es
an ioni zad ¢ em iaowl dusipeadld €€t ia0nf dditte 6. atheahgrRizasuem abRadusihe
collection unit 6 has a pre-filter 7 attached to its front surface. The 25
pre-filtefefiiphd oy e tebd el bbby yrbar @h ddrfed® surface of
10 the frame for capturing the charged dust particles
in air by electrostatic adsorption.
The invention as set forth in claim 7 1is the
ionizing unit for the air cleaner as set forth in
claim 5 or 6, characterized in that the frame has an
15 aqcommodation section which can accommodate a roll
filter which is a film-shaped filter having such a
length that it can be used a plurality of times wound
in a roll shape provided at its one end.
In the construction as set forth in claims 5 to
20 7, the pre-filter is mounted on the front surface of
the ionizing unit so as to be detachable. In a state
where the pre-filter is mounted, the ionization line
in the ionizing unit is protected by the pre-filter.

That is, the ionization line is covered with the

25 pre-filter, and is not exposed. Accordingly, the



and dust. In the ionization and dust collection unit 6, an ionization line
and an opposite electrode for charging dust particles included in air
passi ng through the unit, described |later, are incorporated. 5 A
filmshaped filter 16 for capturing the charged dust particles is nounted
on a rear surface of the ionization and dust collection unit 6. The
filmshaped filter 16 is pulled out of a roll filter 8 10 The main body
housing 2 further conprises two | ayers of photocatal yst el enents 9 arranged
on the front and rear sides and an inverter |lanp 10 arranged therebetween
in an i nNePPFAIL L™ hbifhi 28t iTohtadd YLEES THY I &R FBR &hi VgD The

phot ocat al yst elenent 15 9 is a thin plate-shaped nenber having a

honey- corbe s&aict §r  3WRESEh phSFese HRMRIF awn FRB8mMa ¥ froht P&ur f ace
backward, and supports a photocatal yst such as titanium oxide. The inverter
| anp 10 cd¥reetrsePhghtyt @ itthe phot ocatal yst elenent 9, to activate the 20
phot ocatal yst carried in the elenent. An odorous constituent in air can be
renoved by act Awatthg tthemphatbcabalhishgel enents Fuo skérhl éhea nvayter | anp
10 has antibacterial and antiviral effects. Fig. 2 is a perspective view of
the ia@ni zaaret Wb #teditsi oaot bechieopowi £ a 6.4 oha i wai Batd @6 aahi Agst 11
collection unit 6 has a main frane 11 and a sub-frame 12. The main franme 11

is formedepk g bngul Btleny €8t & pb sWICHh@S 168iilka 808G @AN1ERPaN| Nng encl osed
by 5 the frame conprises an opposite el ectrode 13. The opposite el ectrode

13 has nipgreppositene gete0das: 43r d@Ngfd R RhleSlc 19 BRERNOL BEr,
extending in the vertical direction in the present enbodi nent. Each of the

opposite gheql redes dpeld@ds a U shape in

The invention as set forth in claim 8 is the
10 ionizing unit for the air cleaner as set forth in any
‘one of claims 5 to 7, characterized in that the frame
has a main frame and a sub-frame, the sub-frame being
constructed so as to be attachable and detachable to
and from the main frame on the side of its front
15 surface, the ionization line and the pre-filter are
provided in the sub-frame, and the opposite electrode
and the dust collection section are provided in the
main frame.
In the construction as set forth in claim 8, the
20 frame is divided into the main frame and the
sub-frame, and the sub-frame can be detached from the
main frame. Accordingly, the ionization line and the
opposite electrode are easier to wash. Further, when
they are integrated by being combined, the air

25 cleaner has a structure easy to handle in which the



10 cross section, and the adjacent opposite el ectrodes 13 connect with one
another by a lot of thin connecting pieces 14 curved in a concave shape .
That is, the nine opposite electrodes 13 are fornmed by sheet netal formng
fromone netal plate. The 15 adjacent opposite el ectrodes 13 connect with
each other by the thin connecting pieces 14 in order that air passes

t her ebet ween. The sub-frame 12 is also fornmed of an insulating materi al
such as resin. Eight ionization lines 15 20 extending in the vertical

direction are stretched. parallel to one another in an opepi encl osed b
Che fr ang: Shi AhE o st 18 AhSEARE S &Y nE % BE ST homiA e and

detachable to and fromthe nmain frame 25 11. \Wen the sub-franme 12 is
fitted in the A® F%FaKFe 194 101thEnd ATRPLAN DN PEFL ARG & anfyBd

bet ween the opposite electrodes 13 to be extended parallel to the opposite
el ectrodddr 3 Mhat PV Nt heNg gHt I DR 2 aFIidhl Bi hes PP BhE &t Kd $hihkTopposite
el ectrodes 5 13 are parallel and alternately opposite to one another.

Fur t her not &e atther i &vdl vanidona | swee dBicah dé sephnatedifr oM iisd oppésite

el ectrode 13 by detaching the sub-frame 12 fromthe main frame 11. 10 Wen
the i 6ni zadndredthnerlSlamde t he qpposietet ededty oder &€ 3paree- friadé eseparabl e,
the ionization line 15 and the opposite el ectrode 13 are easily naintained
and specifhaal liy mae aasy H® wazhanlhathesialiitiadharestt ddhetheni zation
line 15 and the 15 opposite electrode 13 as the air cleaner is used.

Accordi ngdyr tdheea@uzation line 15 and the opposite el ectrode 13 nust be
periodically washed. In such integrated construction that the ionization

l'ine 15 apf it ORROSk @ ef 68t roder:E crARGir e sseparated 20 from each
other, there are sone problens. For exanple, the thin ionization |ine 15
may be cut at rig. 1 is an exploded perspective view showing

10 the overall construction of an air cleaner 1
according to an embodiment of the present invention;

Fig. 2 is a perspective view of an ionization
and dust collection unit according to the embodiment
of the present invention;

15 Fig. 3 is a diagram for explaining a locking
structure in which a sub-frame 12 is fitted in a main
frame 11, to fix a fitted state in the embodiment of
the present invention; and

Fig. 4 is a perspective view taken along a line

20 A - A shown in Fig. 2 and a cross-sectional end
elevatioﬂ in a state where an ionization and dust
collection unit 6 according to the embodiment of the
present invention is assembled.

EMBODIMENT

25 An embodiment of the present invention will be



the time of washing unless it is pald attention to. Further, the opposite
el ectrode 13 and the connecting piece 14 are difficult to mash upon bei ng
irnterfered 25 with by the ionization line 15. 13 In the present

enbodi ment, the ionization |ine 15 and the opposite electrode 13 can be
separately washed or cleaned by separating them Consequently, the
ionization line 15 may not be cut at the tine of 5 washing the opposite

el ectrode 13. Further, the opposite electrode 13 can be el aborately washed

wi t hout attentlon to the ionization line 15. Aroll filter
accommda?%&fg%«g&ﬁ%hlﬁ deschEBrS YD tdebede B Ldiertend B® the main
frame 10 11. The roll filter accomopbdati on section 17 accommodates the rol
filter 8 AAA'Y"ESf{ | m shaped filter having such a length that it can be
used a plurality of tinmes wound in a roll shape, as shown in Fig. 1. The
fil mshaped fill®g-18 dot respesdihgdesl tre bAP <d e vef Wsewwsihctw i5 9pul | ed
out of the roll filter 8 is supported on a rear surface of the main frane
11. The fkhm shupeth Il toevngB riscaifanterf fon eliect cdstabiea adsor ption,
whi ch captures charged dust particles by electrostatic adsorption using an
20 i orb shewero pddduc et byn tdrebioeni mahitow 1 itrtee Ibr e Blkant thevepposohe

el ectrode 13 is washed, the roll filter 8 and the fil mshaped filter 16

whi ch has been puél ed oWl aae det ached far i heporiyn Hoase nld. 2 Thad
sub-frame 12 is fitted in the main frame 11 25 in the foll ow ng manner

Two engagen&¥ohel gad8iare JhicH of Bed jok bhe i ght ranwh tefsty Sfdes in a
| ower franme 11D of the main frame 11 ( an upper surface of the roll filter

accommdabicon 5€Chh % b dy TWR ¥ PhgChi ony %%Welrcgr%@ E%%R%S' ¥8ldy
engaged with the engagenen¥ hol es "18 are provided in a |lower frame 12D of
the a blast fan which is rotated by the motor are provided
10 in the main body housing 2. Air is drawn from the
front panel 3 by the blast fan, is cleaned, and is
then blown off from a blow-off grill 4 on an upper
surface of the main body housing 2. A display and
operation section 5 is provided in a lower part of
15 the front surface of the main body housing 2. The
display and operation section 5 comprises an
operation section for turning a power supply in the
air cleaner 1 on/off and switching an operation mode
and a display section for displaying an operating
20 state.
The main body housing 2 accommodates an
ionization and dust collection unit 6. The
ionization and dust collection unit 6 has a

pre-filter 7 attached to its front surface. The

25 pre-filter 7 is for capturing relatively large dirt

10



sub-frame 12. The projection 19 is fitted in the engagenent hole 18, and an
upper frame 12U of the sub-frame 12'is rotated toward the far side
(backward), centered around the lower frame 12D, 10 thereby naking it
possible to fit the sub-frane 12 in the main frame 11. Two | ocki ng nenbers
20 are provided in a protrudi ng manner upward on the right and left sides
in the upper frane 12U of the sub-frane 12. On the other hand, two | ocking
menbers 21 are 15 also provided in a protruding manner forward in an upper
frame 11U of the main frame 11. .In a,state ere the sub-frame 12 is fitted
1 e ot By PR 1 T HR A 35305 AR 4 B £ PackE i bt 5520
provided in the upper frane 12U of the 20 sub-frane 12 and the two | ocking
members 29+ pPGvild?e‘gl?ﬁtt%‘énuﬁﬂé‘ref?aﬂeaﬂL?BPotsHet?raFﬂefcr%ﬁ@dfl BE in a
state where they are_adjacent to each other in an orthogonal direction. The
| ocki ng nehB&rEl2g heiss1 B Eticshest iVRey yiedi dadl diltth BAsISiRgeps 20s
and 25 21s, as shown in Fig. 3B. The steps 20s and 21s 15 respectively

| ock the ubperudhahkelawidt, tdres agiik ¢ dake tEX arir ehéngppepofregned 12U of
the sub-frame 12. Accordingly, a state where the sub-frane 12 is fitted in
the méin Ar driel M4 sihsaheldd.f 51Ween 1lee Sob- fampbul?2ing ddtacheécdfgem t he
main frame 11, a force may be applied such that the |ocking nenbers 20 and
21 are redpect ipvaeky ipressed s mopmase ieodi r&ckie@s §artfec st ers 2Re and 21s
to rotate the upper frame 12U of the sub-frame 12 toward this 10 side

(forward)iond shewsd NahiQ. d3At | dotthe Ptasent uanbodisnent pniche pre-filter 7
is mounted on the front surface of the sub-frane 12. Specifically,

referringriontighadedachiefed 16 0hs fphaneed2Buand @ 4 ef§1hr gner 4@k of the
sub-frane
8.

10 The main body housing 2 further comprises two
layers of photocatalyst elements 9 arranged on the
front and rear sides and an inverter lamp 10 arranged
therebetween in an inner part of the ionization and
dust collection unit 6. The photoéatalyst element

15 9 is a thin plate~shaped member having a honey-comb
structure which passes air drawn from its front
surface backward, and supports a photocatalyst such
as titanium oxide. The inverter lamp 10 directs light
to the photocatalyst element 9, to activate the

20 photocatalyst carried in the element. An odorous
constituent in air can be removed by activating the
photocatalyst element. Further, the inverter lamp
10 has antibacterial and antiviral effects.

Fig. 2 is a perspective view of the ionization

25 and dust collection unit 6. The ionization and dust

11



15 12 has a guide furring 23 for sliding the pre-filter 7 upward and
downward forned on its front surface. The guide furring 23 conprises a hook
24 having an L shape in cross section. Both the sides of pre-filter 7 which
are slid along the guide furrings 20 23 are respectively prevented from
com ng off the guide furrings 23 by the hooks 24. Consequently, the
pre-filter 7 can be nounted on the front surface of the sub-frame 12 by
sliding the pre-filter 7 downward fromthe top of the sub-frane 12. 25 Fig.
4 is a perspective view taken along a line 16 A- Aand is a

cross-sect Pgﬁael‘”éﬁd’rélue‘?/h?i R & 224t WhBPE the d7bRi 2% BT ™ Qust
collection unit 6 is assenbled. A hollow arrowin Fig. 4 indicates the flow
of air. 5'%hen the pre-filter 7 is mounted on the front surface of the
sub-frame 12, the pre-filter 7 protects the ionization line 15. The
ionization |in@hg maignf fircame tlol séé beeansd | 0fi sam dirghifliadahniy thin

| ine. Accordingly, the ionization line 15 nay 10 be touched with worker's
hands i n masesr sadh sasch @aser ehdme, t Avd am zapieoni agd edusi osa d eblyi on uni t
6 is detached fromthe main body housing 2 which is not preferable because
a wor ler thy hr émei = dapdsi 9¢ scatn tdippiodi zat iedrne ¢ ke d&. 1Ganvenhieonal |y,
the 15 pre-filter 7 is attached to a rear surface of the front panel 3 (

see Fig. dpposi¥en dheckrrandepanelh3si & ided acheth s L her ef Deet tdh@efsr ont
surface of the ionization and dust collection unit 6 appears so that the

i oni zati onsl,i ner 28 nife @Xpased1 1N CB§€8 n¥ICdn 8% Kdr @ @@@@e%qrre%t he
ionization and dust collection unit 6 is detached, therefore, there are
SOMe prob{gRB.vertical direction in the present embodiment.
anch of the opposite electrodes 13 has a U shape in
10 cross section, and the adjacent opposite electrodes
13 connect with one another by a lot of thin
connecting pieces 14 curved in a concave shape. That
is, the nine opposite electrodes 13 are formed by
sheet metal forming from one metal plate. The
15 adjacent opposite electrodes 13 connect with each
other by the thin connecting pieces 14 in order that
air passes therebetween.
The sub-frame 12 is also formed of an insulating
material such as resin. Eight ionization lines 15
200 extending in the vertical direction are stretched
parallel to one another in an opening enclosed by the
frame.
The sub-frame 12 is constructed so as to be

attachable and detachable to and from the main frame

25 1l1. When the sub-frame 12 is fitted in the main frame

12



For exanple, the ionization line 15 may be cut w thout being noticed. In
the present enbodi nent, the pre-filter 7 is 25 nounted on the sub-franme 12
and the pre-filter 7 17 protects the ionization line 15, as shown in Fig.
4. \Wen the ionization and dust collection unit 6 is detached fromthe main
body housing 2, therefore, the ionization [ine 15 which is protected by the
5 pre-filter 7 may not be erroneously cut, for exanple. In the
above-nmenti oned enbodi ment, description was made of an exanple in which the
ioni zation and dust caollection unit 6 is integrated, and the frame is

const it utlell” by Rthel RRIAF 3 FARE 1H1BRd thelSuR¥FaRga®d P2EtVEBReVet® the
present invention may be directed to an air cleaner in which an ionization
secti on &relPasduse £bPICEct? da Ssddt tonbar e xepadgikipa prodided o ith @hi ch a
pre-filter is nounted on a front surface 15 of the ionization section so as
t o be det@rehalsliet eTieel pragend eisnviehti o ay bies so tdoasteriighéd that an

i oni zation section is constituted by a single frane which cannot be

separ at ed. onti@ st irann 1fireem® hhdaadsuhrd rrahee appdéhibte edlec tranke sonpri ses
an 20 ionization line and an opposite electrode. Further, the present

i nvensi on Iy e parconNgeruci fd tdhat e Wlasle Iopl beadd O tWNi t ol SomdCOr por at ed
into such an ionization section. In short, the present invention is
directed dwo2meap.air cleaner conprising an ionization section so 18
constructed that an ionization line is protected by

Furthermore, the ionization line 15 can be
separated from the opposite electrode 13 by detaching
the sub-frame 12 from the main frame 11.

10 When the ionization line 15 and the opposite
electrode 13 are made separable, the ionization line
15 and the opposite electrode 13 are easily
maintained and specifically, are easy to wash. That
is, dirt adheres to the ionization line 15 and the

15 ocpposite electrode 13 as the air cleaner is used.
Accordingly, the ionization line 15 and the opposite
electrode 13 must be periodically washed. In such
integrated construction that the ionization line 15
and the opposite electrode 13 cannot be separated

20 from each other, there are some problems. For
example, the thin ionization 1line 15 may be cut at
the time of washing unless it is paid attention to.
Further, the opposife electrode 13 and the connecting
plece 14 are difficult to wash upon being interfered

25 with by the ionization 1line 15.

13



mounting a pre-filter, and an ionizing unit for the air cleaner. Al though
description was nade of such 5 construction that the pre-filter 7 is
attached and detached to and fromthe front surface of the sub-frame 12 by
being slid, the present invention may be directed to such constructions
that the pre-filter 7 is screwed, for exanple, to the front surface of 10
the sub-frane 12, attached thereto on the side of its front surface by a
hook or the like, or attached thereto by another nounting nmethod. The
present invention is not limted to the above-mentioned enbodi nent, and
various 15 nodiff cekPoRT &F eNfosFtpPa ilehEn thee rhAfd AtERE clbRfs. This
application clains priority benefits under the convention on the basis of
Japanese Pat @&md Applei capbors INOe 19260720 4 i |1 8d of & hbehes gppareesel 20 Pat ent
Ofice on Septenber 14, 1999, the disclosure of which is incorporated

herei n bywreflezénce.cl@an€iAbBSs & pdmaan ngg rt lcémanef ooy heimigl ya
pre-filter ( 7 ) for capturing relatively large dirt and dust in air; 5 an
i oni zati ohheedtdwhzhavi g Al rneoni zahiagn natebe tmt abdtar apposi beE

el ectrode ( 13 ) for charging dust particles in air; and a dust collection
sectien (waGhiher et Wy pe stinte clargedrdusé particlesrth@Sai dne-filter
(7) is nounted on said ionization section so as to be detachable. 2. The
air cleangp € 0kd NG16Q €1 8ldd 11 3Whal £i BeSad daiyui gatd PP sRCcdher and the
dust collection section are integrated as one unit, and the 15 pre-filter
(7) is noynte @B ?afyrpmg dage in Aol RieZatd QR 2aNd; dHst jGpd | £6tion unit
( 6 ) obtained by the infegration so as to be detachable. 3. The air

cl eaner accordiyn cl ai i isQnl zat . and st. coll ection
A29r591 ! f‘&;l‘rtgen:év"‘(’éecf@bgﬂm%adgg gﬁh ?telcp‘pl?r}l]zg? 1sfhe

unit ( 6 ) has 20 a main 11 ) and rane :

sub-1rame, gtﬁ%ali%jfgfg?qrge {i‘t Lachaby ?%e’ldogﬁidﬁ%‘?bk% L 204 ff:?mn:eﬂg mai n

frame (113' 0 e side ront sur e hain Trans (171
i oni zat | ogll'i ne Se15r2> (S tret che%cocvglq\mtoh a%%osﬁjb‘sferc ”?o(n 1;7) , and the
detaéhable pre-?llter (117 ? i's 20 ”
accommodates the roll filter 8 having a film-shaped
filter having such a length that it can be used a
plurality of times wound in a roll shape, as shown
in Fig. 1. The film-shaped filtexr 16 corresponding
15 to one time of use which is pulled out of the roll
filter 8 is supported on a rear surface of the main
frame 11. The film-shaped filter 16 is a filter for
electrostatic adsorption, which captures charged
dust particles by electrostatic adsorption using an
20 ion shower produced by the ionization line 15.
When the opposite electrode 13 is washed, the
reoll filter 8 and the film-shaped filter 16 which has
been pulled out are detached from the main frame 11.

The sub-frame 12 is fitted in the main frame 11

25 in the following manner. Two engagement holes 18 are

14



nmounted on a front surface of the sub-frame ( 12 ) , and the main franme (
11 ) is provided with the opposite el ectrode (13), and can support a filter
fvor capturing the charged dust particles in air by 5 electrostatic
adsorption. 4. The air cleaner according to claim3, wherein the main frame
(11) has aroll filter acconmodation section ( 17 ) provided at its one
end, and a rear surface of the main frame ( 11 ) can support 10 a periphery
of the filmshaped filter (16) correspondi ng to one tinme of use which is
pul | ed ou roll filt acconmmodated in the roll filter

accomod ?Bﬁegecci’?oﬁh(elf)lg t er“ilo?'lrezfltngshﬁiets fio? anl&i%e €| E&@dtefor 15
chargi ng dust particles |ncluded in air and capturing the charged dust
particled? Q(ﬁrgr?gﬁn@ad-ﬁ fhene1ll {20 umpesnf iatfianel PhetfelB ol hhich is
stretched over the frame; 20 an opposite electrode ( 13 ) provided in the
frame so f&kl Férbea@ﬁs@gfi?@attdqlhesle&ﬁ ¥amni dn’ ) k ne (WA 5pY diJe atprogdet er mi ned
state; and a pre-filter ( 7 ) nounted on a front surface of the frame (11,
12) so asl @ olbkecHetaehaklsepe 85 i8re Thee hgrige dgy Linint ther einlyea @emeal ®aner 21
according to claim5, wherein a dust collection section for capturing the
char ggd dusteparl 8 claese car deideunt £d an Saiwk f r gveamand 2D tbe dusé

col l ection section conprises a filter (16) arranged such that the periphery
t hereof isubugpoimed 10n.a reme Pwégee iohhar §rane £ort@apt uni L he
charged dust particles in air by electrostatic adsorption. 10 7. The

i oni zi ng eling b gfediie hite @b 1L eCl p@NETa RECQi 39 d&or Cledidmé a2, o¥hangén said
frame has an acconmobdati on section (17) which can accomopdate a roll filter

(8) havi ngig-friddmehapedifsi |4 6k hawhing swgh & 4 gadthathat; & can 15 be used
a plurality of tinmes wound therein in a roll shape prow ded at its one end.

8. The iqnizbRe #PkY) f OEemE‘e@brd Céfe'a%{da%cg d;uag,g B pRe ©fpclaim 5

to 7, wherein said franme has a nain rarre( rame 20 ( 12 )

. theosulf g aa ngzk)up m&g&g&&w% 430 @étt%be QELaCPngng gﬁ?

detachable to and fromt rane ) on the side of

f d h filt
o ovi dod h IS SHBT ot 920 - and af 8 Obp5g (e Bbeahct Podtr § 13 )

and t he %Liséy(i\%l%? %h % %ercc}:{:%Qd(w}g }nannera(le arg\c/il %%dt-lr?ethe r’ha{n frame

(11). 23
A AY. A 'a'Ar‘FdAlLeé‘tAgl'ﬂé/s'AiY AtYheAluéger ;;gg @% of’ %%le sub-frame

12. On the other hand, two locking members 21 are
15 also provided in a protruding manner forward in an
upper frame 11U of the main frame 11.

In a state where the sub-frame 12 is fitted in
the main frame 11, as shown in Fig. 3A, the two locking
members 20 provided in the upper frame 12U of the

20 sub-frame 12 and the two locking members 21 provided
in the upper frame 11U of the main frame 11 are in
a state where they are adjacent to each other in an
orthogonal direction. The locking members 20 and 21
are respectively provided with small steps 20s and

25 2l1s, as shown in Fig. 3B. The steps 20s and 21s

15
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=} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca
].ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cRa! 1/

GvAvJx<P}} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] cal ca] ca] ca]ca]ca] ca]ca]ca]ca]calca]lcalb' [ O WxByT\ }xsni d_Z] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
cal ca]ca]ca!\abPRy @O#(["

xsni d_Z] ca] cal] ca],ca] ca] ca] ca cal ca ca]ca ca]ca ca]ca ca ca]ca]ca]ca]ca]
E:a] ca] ca}ES]F@aelﬁé}lca%EX} éa‘}ﬁayt] &IA ]" ‘l fflame Og ]“

SIH ul T E{"" " #ARVH#H#H#SSC0$$SS%ANBER) & &&} xsni d_Z] ca] ca] ca] ca] ca] ca]ca]c
a] ca] ca] cé}"@&]%al] taged] éﬁ]ecal]R:%ﬁEaj‘-é'é]n@a] Jc%]Jca]fcﬁ]h(,ea]sdthcéF@d}%al éajcalcalc
al &&&0' <' 'm’ él((((n)))e*+1 ,,,,, (-2 -).../lal}xsnid_Z]ca]ca]ca]ca]ca]c
a] ca] ca] cAF€8ca} ed)kn] ca)ThpES] @él]ecla? c‘aljleaii éé’]-c%{ egjecd]cd|scd]icayed] calcaj c
a]calcala//_000001J111111!2Vv22223 3333

44441 5U5556MB}Ixeninck Zh c ] wahea]lch] é&] cdagdal ca] ca) ca] ca] ca] ca] ca] ca] ca] ca] ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]calN6866666T7777CB889CBJ999 8:7:

::::; When the sub-frame 12 is detached from the main

<nK<2 }xsni d_Z] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]cal

ca] ca] ca] ealneed cial £ad oad cakcakgabeahea] Tk eT et v ae >t R'2?22)d@ GRGAQAAVBBB
CPCCCCDKDDDD} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] saasd £8] cAd calncd] ga] et eakcad g alcord PROREED FRREEYQEEGHHHH QU 1T T (I
FIxJJJKHKpKKKK} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]c
a] ca] ca] caég sl eahsHcat salitalcnland A €8kcabiAhinld- bL3MMVIY) N RNRNNNNO<G
OOPAPt PPPt RRR} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]c
al cal cal caheakialeal o) sabcalsnl gl ealeal eplaal pleal RS H1SPSTLTTTCUULO

XVX| XXXY} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca

][ [c?][ ol cal gleal %%]:C@L%] fal gal caleadral aalyalcalggl cal cal YKYYYZ8Z 277/ [ T[]

] o8] Li’féﬁmﬁ;; cb?caf%?%g Q'ﬁd%églhiia %2}%2}%@% SEARER e
1P o e LODEROGS it 2] sl opheal caloalal sl gg@cealealcalcalca

]ca]ca]caica|ca cajca] ca ca]ca calca ca ca]

(T & () 76 Sa 584 H e b gzgfgéogﬁs %5’%‘3?‘“’% sif(&%)@%é""/% g
Sgg;g%g;w@ B SO R o
1098 ’8 %ngfo%/é F‘% #%eld‘f%‘ 1@ 1@/@5‘& ’1%)3/& ’B%/;%‘iﬁvéol(%gﬁfb@ 10! 4

109%: ()- 10 ()2 10° 10,10 £ 10%& Qoglm]éoc{& B %2 190

its rong surface.
The guide furring 23 comprises a hook 24 having an
L shape in cross section. Both the sides of
pre-filter 7 which are slid along the guide furrings

20 23 are respectively prevented from coming off the
guide furrings 23 by the hooks 24. Consequently, the
pre-filter 7 can be mounted on the front surface of
the sub-frame 12 by sliding the pre-filter 7 downward

from the top of the sub-frame 12.

25 Fig. 4 is a perspective view taken along a line
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dEb@ 10! | & #10%&' ()- 10%& () - 10%&' ()- 10%& ()-"10%& ()- 10%& ()-GvAvaBb@
10! F+ 109& ()-!al 3%@109%& () - |

109& () - & 109& () - 3109%& () - 0%&' ()-vIxaBb@ 10! | 9! 109& () - 7109%& () -5
109 ()-3 109% ()-11 109%& ()-!t|L- T#10%& ()-<PbC 10! 109B&' ()-
10968& () - 109%& ()- MLOYG& ()- 10 10 10,f> 109%& ()- P}dEbC 10! Y&10%6&' () -
10968 () - 109%6& () - 10%6& () - " 109%6& () - 10%6& ()-b' dEbC 10! Y+ 1096& ()- L'
1096& () - YFOL09B& ()-9! 1096& ()-3 109B& () - 10%5&' ()-' [ dEbC 10! 7

108 () 510%&'4)lfgéq%g”?f"ﬁ‘%o%ge%(é%@%%{ﬁ’"1 FaR@ R b (4 hxEnC
101 Iglééiéi&r%rlw%% £ 265 4 b9 339 o &ufbtéiﬁ/%ﬁ(#%%%éiu‘@%ﬂ%%% nazhe
1001 7T#109%&' () - 10%&'( 109& ()-'yl - @109 ()- Y+,
109 () - S} E6%R R} e %beqlolw)/&ﬂoyo%(?ls 100giPdkaad@ g ) tMe1o 10
10, y> 10%&' ()- PRAEbC 10! 9, #109%&' ()-3 109%& ()-, 10%& ()-& 109%& () -
109&' () -" 1%y (‘?fRya@aBbC 101 f)109& ()- 109&: ()-Y%#109%& ()-S# 109%&' ()-'Y
10%&' () - @MO0%&' ()-OdEbC 10!'5 10%&' ()-3 10%&' ()-1g 109 ()-y/ SH109& () -
S-109%&% ()-1 +10%&1 € p- A% (Pb€ -101 1 tEOORT7 (i 1W&@&n(ed on the front
surface of the sub-frame 12, the pre-filter 7
protects the ionization line 15. The ionization line
15 is difficult to see because it is a significantly
thin line. Accordingly, the ionization line 15 may
10 be touched with worker’s hands in cases such as a case
where the ionization and dust collection unit 6 is
detached from the main body housing 2 which is not
preferable because a worker may hurt his hands or cut
the ionization line 15. Conventionally, the
15 pre-filter 7 is attached to a rear surface of the
front panel 3 (see Fig. 1). When the front panel 3
is detached, therefore, the front surface of the
ionization and dust collection unit 6 appears so that
the ipnization line 15 is exposed. In cases such as
20 a case where the ionization and dust collection unit
6 is detached, therefore, there are some problems.
For example, the ionization line 15 may be cut without
being noticed.

In the present embodiment, the pre-filter 7 is

25 mounted on the sub-frame 12 and the pre-filter 7
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10 10 10@>s109%& ()- Of #109%& ()-7g 109 ()-" W dEbC 10! 109 ()-T 109% ()-
109 ()-G'109%& ()- 109%& ()-10%& ()-  $!H u!!!dEbC 10!, # 10%& ()-& 10%& ()-
109& ()-f109& ()-F-#109& ()- 109 ()-!"E'{"""#dEbC
10! YS/ @109 ()-L- 109& () - 3+109%& ()-,) 109%& ()- &
1098 () - Y3% #109& () - #AHVHH#SSSSAE: / 10 10f > 109%&' () - YOSH109&' () - 7f
109& ()-y5 109& ()-s3 109& ()- YLl 109& ()- $$CS0$$SSIUXY: /
109109& ()-"109& ()-109& ()- 109& ()- 109& ()-9109%& ()- 10%AWEEM8Y &JE: /

o/R' - o/R' - o/R' - o/R' - o/R' -
10F 10/«&&“ glot/&l gé YO@10%& () - 310%& () -, 910%& (h)1

109% () -) & HBe i) 38000 ) LA € ObRy (§SL'S MR L ]- Frivga1h9&’ () - St
109& ()-L! 109 ()-<'m"'" (=(I(dE/ 107 10%& ()-S5 10%& ()-3'10%& ()-1
109& () - 1Whrenigoke()LoBizGoRi PP 13REA((QYAF) @1bdecudoR (Ynit "6100& ()-
| 109& ()- 10 10 10@> 109 ()-9SH10%& ()-))*e**++zX6_@ 10'y |, T#10%
& ()-!p ldahagige d) L romrahiRgyel ()b ody, MprO9&nE) 2!t ¥hemeF® g, the
109 ()-+1,,,,,,,,}"SH= 10'y 10 10 10,y>t 109%& ()-9S#10%& ()-510%& ()-!
| " - #1096 *&o )24 LinpT0WRifM)e , [ 52-vwh ich aBSHpxOtecitDed by the
109 ()-!'9%40%& ()-109& ()- 109& ()- 109%& ()-'10%& ()-)...//all_OaBSH=
5 pre-filter 7 may not be erroneously cut, for example.
In the above-mentioned embodiment, description
was made of an example in which the ionization and
dust collection unit 6 is integrated, and the frame
is constituted by the main frame 11 and the sub-frame
10 12.
However, the present invention may be directed
to an air cleaner in which an ionization section and
a dust collection section are separately provided,
in which a pre-filter is mounted on a front surface
15 of the ionization section so as to be detachable.
The present invention may be so constructed that
an ionization section is constituted by a single
frame which cannot be separated into a main frame and
a sub-frame, and the single frame comprises an
200 ionization line and an opposite electrode. Further,
the present invention may be so constructed that a
dust collection unit is incorporated into such an
ionization section.

In short, the present invention is directed to

25 an air cleaner comprising an ionization section so
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10!y 10L' 10%&f();!k@#-#10%&f()-L! 109&' ()-@109%&' ()-& #109%&' () -
10%&' ()- _000001J1dESH= 10!y 107g 10%&' ()-510%&' ()-310%& () -
1@o% ()-y/910% ()-s- 10% ()-J111111111bC 10'y 10 10%&' () -
109 ()-10%& ()-M 10 10 10y> 109& ()-9S#109%& ()- 1! 2Vv22223dEbC 10!y 10
109 ()-109%&' ()- 109%& ()-"10%& ()- 10% ()-10%&k ()-3 3333 44a?bC 10'y
I'pl 3% #109&' () - @ 10%&T()-9! 109 ()-3 10%& ()-!pl & #109%&' () -
109 () - 444! 5U555dEDC 10!y !'p3 109 ()-11 109& ( ) Yf/ @109%& ()- -109%& () - F+
109 () - 0%&' 56 M6P6(BR6S666bC 10!y ! 1Q%& 10%' ()- 10 10 10f>
1098 ( Y%ﬁﬂfd% %)teﬂo%a(t) Agb6TIR 7 Bofoﬁylné tGo@Y 9t S cimk by-
10%&T() 1"10% } & ()- 109Kk (),-10%&' ()- 7Q8B889(RVj 9dELC 10I I'S) 109%&' () -
1098 () - I™VOFATOVRI ( P- BFIDY% l(l)wrlo%gzct)angﬁwxalp)g lyggts fpy. fdlEac 10!y
15109 ()-310%& ()-1 109& ()-1y/ g#10%& ()- - 10%&'()-I+10%&'() K::::::0H
bC]ﬂlylalr cleaner.
Although description was made of such
5 construction that the pre-filter 7 is attached and
detached to and from the front surface of the
sub-frame 12 by being slid, the present invention may
be directed to such constructions that the pre-filter
7 is screwed, for example, to the front surface of
10 the sub-frame 12, attached thefeto on the side of its
front surface by a hook or the like, or aftached
thereto by another mounting method.
The present invention is not limited to the
above-mentioned embodiment, and various
15 modifications are possible within the range of the
claims.
This application claims priority benefits under
the convention on the basis of Japanese Patent
Application NO. 11-260720 filed with the Japanese
20 Patent Office on September 14, 1999, the disclosure

of which is incorporated herein by reference.
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5 an iqnization section having an ionization line
(15) and an opposite electrode (13) for charging dust
particles in air; and
a dust collection section (16) for capturing the
charged dust particles,
10 said pre-filter (7) is mounted oﬁ said
ionization section so as to be detachable.
2. The air cleaner according to claim 1, wherein
said ionization section and the dust collection
section are integrated as one unit, and the
15 pre-filter (7) is mounted on a front surface of an
ionization and dust collection unit (6) obtained by
the integration so as to be detachable.
3. The air cleaner according to claim 2, wherein
said ionization and dust collection unit (6) has
20 a main frame (11) and a sub~frame (12), the sub-~frame
(12) being made attachable and detachable to and from
the main frame (11) on the side of a front surface
of the main frame (11),

the ionization line (15) is stretched over the

25 sub-~frame (12), and the detachable pre-filter (7) is
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4. The air cleaner according to claim 3, wherein

f

the main frame (11) has a roll filter
accommodation section (17) provided at its one end,
and a rear surface of the main frame (11) can support
10 a periphery of the film-shaped filter (16)
corresponding to one time of use which is pulled out
of a roll filter (8) accommodated in the roll filter
accommodation section (17).
5. An ionizing unit for an air cleaner for
15 charging dust particles inclﬁdedelair and capturing
the charged dust particles, comprising
a frame (11, 12);
an ionization line (15) which is stretched over
.the frame;
20 an opposite electrode (13) provided in the frame
S50 as to be opposite to the ionization ;ine (15) in
a predetermined state; and
a pre-filter (7) mounted on a front surface of
the frame (11, 12) so as to be detachable.

25 6. The ionizing unit for the air cleaner
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a dust collection section for capturing the
charged dust particles can be mounted on said frame,
and
5 the dust collection section comprises a filter
(16) arranged such that the periphery thereof is
supported on a rear surface of the frame for capturing
the charged dust particles in air by electrostatic
adsorption.
10 7. The ionizing unit for the air cleaner
according to claim 5 or 6, wherein
said frame has an accommodation section (17)
which can accommodate a roll filter (8) having a
film-shaped filter having such a length that it can
15 be used a plurality of times wound therein in a roll
shape provided at its one end.
8. The ionizing unit for the air cleaner
according to any one of claims 5 to 7, wherein
said frame has a main frame (11) and a sub~-frame
20 (12), the sub-frame (12) being constructed so as to
be attachable and detachable to and from the main
frame (11) on the side of its front surface, and
said ionization line (15) and the pre-filter (7)
are provided in the sub~-frame (12), and said opposite

25 electrode (13) and the dust collection section (16)
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