SCRIPTION Title of Invention TWO SI DED ATTRACTI ON STRUCTURE,

HI Bl TI NG OR | NDI CATI NG APPARATUS USI NG SAME, DUST COLLECTI NG
APPARATUS, AND PLANT GROW NG APPARATUS Technical Field [0001] The
present invention relates to a two-sided attraction structure, which
has an el ectrostatic chuck function and can be enpl oyed for various
uses. The present invention also relates to an exhibition/information
apparatus, a dust collecting apparatus, and a plant grow ng
apparatus, which enploy the twh BiSI€R AR T NN structure.
Background Art [0002] For examnple, when information, such as a
product illustration for an exhibit, is displayed in an exhibition
hal | exhibiting products or the like, the follow ng are perforned
because fllde offuventibhon cannot be attached directly to a wall, a
pillar, or the like of the hall. In a case where there are partitions

provi ded TH60-38HTe cCATTRAXTIGNt STRUCTERE)f SRRIBIOING ORXeNDICATIAT
adhesi ve tape or the like by utilizing the partition. On the other

hand, i nAXTAEAETUBEIBSINGeEAME, DUSTaCOLLECTING tARPARKGUS AND PEANT
board is brought in near the exhibit in the hall, and the information

i s di spl GREIWING ABPARATESboard. However, if the information is
di spl ayed t hrough such net hods, there occur various problens, such as
the remai ns of the adhesive tape on the partition, and reduced space
in
Technical Field
[0001] The present invention relates to a two-sided attraction structure, which
has an electrostatic chuck function and can be employed for various uses. The
present invention also relates to an exhibitionfinformation apparatus, a dust
collecting apparatus, and a plant growing apparatus, which employ the two-sided

attraction structure.

Background Art

[0002] For example, when information, such as a product illustration for an
exhibit, is displayed in an exhibition hall exhibiting products or the like, the
following are performed because the information cannot be attached directly to a
wall, a pillar, or the like of the hall. In a case where there are partitions
provided for respective exhibitors, the information is fixed with an adhesive tape
or the like by utilizing the partition. On the other hand, in a case where there is
no partition or the like, a notice board is brought in near the exhibit in the hall,
and the information is displayed on the notice board. However, if the
information is displayed through such methods, there occur various problems,
such as the remains of the adhesive tape on the partition, and reduced space in
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the hall due to the notice board thus brought in. [0003] Further,
-for exanple, in the case of displaying informtion outdoors
tenporarily, such as a direction guide for giving test takers
directions to a test site at university or the like, typically, a
si npl e signboard is prepared, and the displaying of the information
is perfornmed utilizing a gatepost, an outer wall of a building, a
tree, a sinple stake, or the |like at a key |l ocation. However, it is

t roubl esheBatiaideaitheiRtiRe ®BarEthns BBGRAE £h.i n storage, and hence the
fact is that the preparation and discardi ng of signboards are

repeat edo@OAr Fuystdh, fdhksample fH IRk 33480 HidpM Ah Bednifedin A8 dudlloors
t hrough such a net hod poses various problens including wasting of

wood et ¢empBfhiell erdls ausedirbhgsekaide f&%ﬁ%gﬁé@i BekorsfBFecE%ATRbLE: tdsh
a case where ventilation is provided indoors by introducing outside
air i ndeftesatl WnideRtity 6 Ogk likketyRifids @ std}fE QigrthoBb @V $eEhared, and the
dust-col I ecting/ventilation systemincluding: a ventilation unit for
suppl yi despalinkif@he ihHieatidhlis herfofSBe Gitilens BIRRERIsP OB oattd wall of
collecting air in the respective roons to thereby J?scharge t he

col | ect gdilding, QUiEROTS éin@pr‘]l@ RaReiSér €0¢ 1RGLANE BEPRIcAtiA. CHRARGELGLLS
an outside-air inlet of the ventilation unit, for collecting powder
cont ani gafiblesostiCld Jesepihstprapsrddodik8hoariintsierage! ShdlBeAdd tHdfabPHUDRE
fromthe outside-air inlet. wever, in the case of a conventiona
dust cokhé&ptdpigatibh ahdldiscarafth dikifioadHs hrd Mdpeatdd Sy SRhE! afhed) the
systemof this kind, if the dust collecting apparatus Is a | arge-size

appar at d&splsHaR 88 iAfEMedtie WdsdriflokhasighnGudRPar adthod PRbRRL various
Literature 1), it is difficult to secure a set-up space therefor, and

al so, mpidBlemanauaing whiehs of Wo68 efc. andieddifs Ralthbads,, Further, if
the filters are such sinple dust collecting filters that are set up

at the qgee] dBusther, fokelkanddE & 2Cass hdrdeltieMidhad pRAVERT indoors by
contam nants cannot be col lected sufficiently because of

i nsuf fi glteo@ycing outsidstaie Ghlestiinda Miikih@Nike b UL, tHeraddi frofiled &
the case of such a dust-collecting/ventilation systemthat is used in

a bui | ding-cdlRetiaefentlitiar Gyetdm (leludday) aoperaldtvh wyt F6r needBang
depending on the use of the building or the surrounding environnent

t her eof putifietl iugsidaser taR@bbctiveoiidobe réved hRMceledtiify sivsh thelbaikting
apparatus itself, there is al so another problem of how energy for

causi ngrddis dustheesby alisdhagg@npar ailléstdd afunatddRfs;| nées Uhed. col BehRg
Further, |ike the above-nenti oned cases of the exhibition/infornmation

appar at gpp@dut Benttséd €6 hhesitslie-Appaledlof $he BRI tRIrEuRitTdradoliecting
problenms with a plant grow ng apparatus such as a seedling raising

box, whpehdésScathmina gt SO Ss sk 415d BeReh, fiarthe dussing ap! ¥Rtk €rom

rice seedlings, bean sprouts, and radish sprouts, and fungi |ike

Fl ammul the ovigdidélapesniand Bhivaese iMUSHY @AS8 of a conventional dust collecting
apparatus used in the dust-collecting/ventilation system of this kind, if the dust
collecting apparatus is a large-size apparatus, such as a cyclone dust collecting
apparatus (Patent Literature 1), it is difficult to secure a set-up space therefor,
and also, maintenance of filters imposes a significant load. Further, if the filters
are such simple dust collecting filters that are set up at the outside-air inlet,
there occurs a problem that powder contaminants cannot be collected sufficiently

because of insufficiency of a dust collecting function.
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Citation List Patent Literature [0007] [PTL 1] JP 2008-164194 A
~Summary of Invention Technical Problem|[0008] To address this, the

I nventors of the present invention focused on the attraction function
of the electrostatic chuck for attracting/ hol ding a sem conduct or
substrate, which is widely used in an ion inplantation apparatus, an
i on dopi ng apparatus, a plasma i mersion apparatus, and the like in a
sem conduct or manufacturing process, and also focused on a

sel f - geneoGH]i Dm aflaiin, on tlod casesodlsach @alust-cAHedingteatitilacibn ispbtRns tht is

studi es made to solve various problens posed by the

exhi bi t hesd i inf ar kaildg, abeakedisl-tiddocktiShllably) egdaration may be needed
depending on the use of the building or the surrounding environment thereof.
In this case, apart from the problem of the dust collecting apparatus itself, there
is also another problem of how energy for causing the dust collecting apparatus
to function is secured.
[0006] Further, like the above-mentioned cases of the exhibition/information
apparatus and the dust collecting apparatus, there are similar problems with a
plant growing apparatus such as a seedling raising box, which is set up outdoors

and is used for raising plants like rice seedlings, bean sprouts, and radish sprouts,

and fungi like Flammulina velutipes and Chinese mushroom.

Citation List
Patent Literature

[0007] [PTL 1] JP 2008-164194 A

summary of Invention

Technical Problem

[0008] To address this, the inventors of the present invention focused on the
attraction function of the electrostatic chuck for attracting/holding a
semiconductor substrate, which is widely used in an ion implantation apparatus,
an ion doping apparatus, a plasma immersion apparatus, and the like in a
semiconductor manufacturing process, and also focused on a self-generation
function of a solar cell. As a result of intensive studies made to solve various
problems posed by the exhibitionfinformation apparatus, the dust collecting
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apparatus, the plant grow ng apparatus, and the like, the inventors
-of the present invention have devel oped a two-sided attraction
structure in which: the electrostatic chuck has a two-sided
attraction function; the two-sided attraction function of the

el ectrostatic chuck is operated utilizing the self-generation
function of the solar cell; with this, one of the attraction surfaces
is detachably attracted onto a target attraction surface nmade of an
el ect ri Ggpayatuds What bRt "Bloihal appidathle MdaheOfiké hehatihvagbiPBI the
surfaces is caused to provide an intended function; and the sol ar

cel | suppbkéag @RerEin NRGBRIEMPEAS BfEideitirdtdion! fAttthfe iM&hich: the
conpletion of the present invention. [0009] Therefore, an object of

the presgedrdsbyigdthetk his taotws-eidedentdrdct@dnshudiRtiont tHeatkb-oideat Athfdcion,
whi ch can be used repeatedly with remarkabl e ease, thereby being free

from t heupeod eip ehe NElb@rdsthtivediuchy iProgehfteldl k€ilizifs ahs0sdlf-gndrabioh
t he problem of energy, and is applicable for various uses such as an

exhi bi t ifgaddicd of BRé s6laraRPakAtH! Shis2 oAb SF tEEldteakiing saPRREAid etadREbIF
pl ant growi ng apparatus. [0010] Further, another object of the

present dtfpvefdd eitd & tQrgRt OMirlRtidN SXThE hadY ioffO ERdckARaIRP RAS WS
formed by enpl oyi ng the above-nenti oned two-sided attraction

st ruct unfatewtil GRACRB HBeSE thehtaktiof 38efsabs odhRES tHbhacaae BHGRtAFea
gatepost and an outer wall of a building, is free fromthe problem of

ener gy uyggetidd)enfl e sARdcRBuRSlidéSabri e Peadsealythdrefdtl] Thiv Aelead to

still another object of the present invention is to provide a dust

col | ect ithg caRpdtrst therpreskidinesmiiqyi ng t he above-nenti oned
two-sided attraction structure, which has an excell ent dust

col | ect i[pgodjuThkidore, 2l eWfect BE the Gkt RHveatidAl mUR BRAGE: bhirebled
and mai ntenance to be perforned with ease, and is also free fromthe

pr obl ema@fraefien eructude) @hidh fH b&QEed sdddakedlabibie re@BiBMle @hsd, RBereby
present invention is to provide a plant grow ng apparatus fornmed by

enpl oyi n@iddfrea e the prolaadof Matsisledasiihs ¢ thoNiks! IsUslby Fise MbnChe
is capable of applying, to seeds and seedlings, an electric stimulus

for pronpbthlach t b2 ghemiyh ahdt he saadikabld fieeddrids thads afkh as an

germnating or growing in a seedling raising box or the |ike.

Sol ut i orxhibifRe@bhMnation apparatus, a dust collecting apparatus, and a plant
growing apparatus.
[0010] Further, another object of the present invention is to provide an
exhibitionfinformation apparatus formed by employing the above-mentioned
two-sided attraction structure, which can be set up with ease at various places
such as a gatepost and an outer wall of a building, is free from the problem of
energy used therefor, and can be used repeatedly.
[0011] Further, still another object of the present invention is to provide a dust
collecting apparatus formed by employing the above-mentioned two-sided
attraction structure, which has an excellent dust collecting function, allows the
securing of a set-up space therefor and maintenance to be performed with ease,

and is also free from the problem of energy.
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[ 0013] Therefore, the present invention provides a two-sided
-attraction structure, conprising: an electrostatic chuck portion, and
a power supply portion, wherein the electrostatic chuck portion
conprises a dielectric nenber in a plate-like shape, which is nade of
an insulating material and has a front side and a back side each of
whi ch serves as an attraction surface when voltage is applied to the
internal electrode, and an internal electrode mounted into the

di el ect fo@1aTeFagther\EtEll @inbtHHVDRVRE tE PRéEnD Pt drRibraRRtbiR6vide& plant
voltage to the internal electrode of the electrostatic chuck portion,

and whegebwirghea B tus URRMEAP Bl | QRploIIMOgR shovelBéntidldd ARfsided

vol tage boost circuit for boosting power generated by the solar cell.

[0014] Rurhbgin sbRRtHFSSORIch RV&HabN 0@'&&@)1?51%,\/ k6l@Bed and seedlings, an
exhi bition/information apparatus, which includes display neans for
exhi bi t ieRit A8 lsGiiiEBLE FBr PREMBENEKhE B F {HeCsRBe B B dRREGhat are
two-sided attraction structure. Further, the present invention also
provi degepmilifingel £1R&ihH 5 aRBadIM HPaisiMy 5dk drbleudles dust col | ecting
means fornmed by enploying the above-nenti oned two-sided attraction
structure. Further, the present invention also provides a plant
grow ng apparatus, which includes electric stimulation nmeans forned
by enpl gyivithd hePadomg- ment i oned two-sided attraction structure, for
applying, by means of an electric field, an electric stinulus to a
pl ant WiE0L 3 Mhevolok &08el preaRlih@shtiod PRRled £ t¥b8idudeseRictivA ek @,
it is only necessary that the electrostatic chuck portion

const i t dbpsisite ahn\etestrderdtiatdhial thofflon! A8E Faulf]&yéxnﬁhgﬂf pRttibe aFhetdh®
dielectric nenber in a plate-like shape, which is nmade of an

i nsul at ki@ oM@k st Mic %ﬁ@cﬁgﬁqrﬁoﬁr@ﬂﬁpﬁé&e adfit]lthackembde inafl dplabelike
internal electrode nounted into the dielectric nenber, and that the

front sigHgpainshichds hagdke of 86 iRdulbfiagthet@edlrdrd NBIBSh0:BPGe SQIAVA bask
the attraction surface when voltage is applied to the internal

el ect r odidle ebRHSof Wilieh Sefeds Q54 htiFastible kuPakd %@n@t@@_i@faﬁabﬁéd to the
bi pol ar type, in which the electrostatic chuck portion includes a

posi ti ventehedtdledeodd)dnd AiLEAbING oBdcBrddeadBudedling thY &leldttric member,
el ectrode, or nmay be of the unipolar type, in which the electrostatic

chuck paiter&in thRclovetSsupply pbRteorP@pplids/ehe( Peltkatel ttethehesinbD R cBBIE bE
internal electrode, and the negative (positive) side is grounded.
However thd Elet&optagicathiel goleibn,! el #hesdinaeaionterGiwsly povtionOmchflesf a
the bi polar type because the bipolar type is advantageous in

provi di sglabiceheand wovslitaedbaist lcaehitofor IREAhFHeRr hdraled byt it solar
grounding is not necessary. [0016] The thickness of the electrostatic
chuck pesll.ion nay be sel ected as appropriate dependi ng on the use of
the two-sided attraction structure. However, fromthe viewpoint of
handl i ngpoaall Bu¥thbt,| tHey préfat Gheeitiestaddd Grevbek apOEkhiBRtidFinformation
preferably formed into a sheet-like shape or a thin plate-like shape
havi ng appdvagkgeabidf ikbleddiRpldyaf3ehsafd eXhiition/ ififiion fRethdidObE
preferably, a thickness of 0.5 nmor larger and 1 mmor snaller. If

t he thi ekpassn@fthehgbelepehtishad iteochBek f0Fdction stustimb! ePutildn, Qhe
mm there occur problens of conprom sing handl eability and durability
bec aus_e?fdfs@ne E@entont &llsb Grévidek alfst icOlledting aﬁpéﬁytﬁs, *ichh@cRidegrdust
hand, it the thickness of the electrostatic chuck portion is |arger

than 3 gaNectin@’ BeES WrnfdoBY eiFplBfin@Rhk MHoe8seshtiRicdwAsided attraction
structure. Further, the present invention also provides a plant growing
apparatus, which includes electric stimulation means formed by employing the
above-mentioned two-sided attraction structure, for applying, by means of an
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reduced handleability. [0017] Further, as for the dielectric nenber
~-of the electrostatic chuck portion, a synthetic resin or a ceramc is
general ly used. Depending on the use of the two-sided attraction
structure, the entirety of the dielectric menber nay be fornmed of a
synthetic resin or a ceramc. Alternatively, wth the internal

el ectrode nounted inside being as a boundary, one attraction surface
side of the dielectric nenber may be formed of a synthetic resin

whi | e t hdeqtifediel@tdi detirivstinthace Spldat Winnadk velaghes hpplimy of a
ceram c. For exanple, in a case where the use of the two-sided

attractif0015]) THahypRedcaKdEvOIAOS it s BAlyahdERE§HI 1B At BhaBlcerostatic chuck
tenperature is normal and humdity is not so high, the entirety of
the di elpetiohccsmbheating Sthy aherafdd dioraetidnobtractindt helide r8Sldast the
Exanpl es of such case include: a case in which the two-sided

attract idislestridiglenitRriis Aighdelikdadiape, FhickSR hAJIMRF 6h ihBelatg $heeh]
attraction structure is used outdoors but at a place where a roof or

the |i kenidshgy oVicheGideamed a akeidd) andi bl ihbanbWersi:dad nddintag ihtdthe
structure is used in a vacuum On the other hand, in a case where the

use of tdieletttir ficdigiskratahdagidtothes froHE sl ahdkide PAGAC ideNoRtid delectric
where tenperature and humdity are high, in a place where netal

waste, anembepshyl wheniagathe atirhfiod ikefa¥i $hén Witdge B RHFIEA] Whahe
a gas is handled, the entirety of the dielectric nenber is preferably
formed ehteanebehairode EXTHM, eheodlesiéftaBia TRucRGovEen Baf d%ofl theipelay
the two-sided attraction structure is used outdoors with no roof or
the |ikeyps,dviwiith thecds@rdstatibicBicl Bertionsle®e Ahbideti dettiddeUsidine
is used in a factory; and a case in which the two-sided attraction

st r uct umeghtivel $dattiodedas tod) Wb AUSIEctRodd, aeme e e oP tias MRigilat bepd, iike
is generated. Further, even in the case where the use of the

t wo- si dehielh t tlac tel @trastatic takiekt phgsorplidcltided 619 hiad tieusias qnepdtitd)e
two-sided attraction structure is to be attached onto a wall or the
li ke webscerodelas inecirstdel tdeataale, had theStabliteahbBsiRBEERle @ ounded.
attraction surface side is preferably forned of a synthetic resin

whi | e t iBowdveesitds prefeidednhatithiacleciabsticshiiok Hogkion ba of ehé@BFigdlar type
[0018] In particular, in a case where the two-sided attraction

st r uct ubecauseuthedipaiay tfe isexrantazeotifén pxdHRIHg Ioghen{ws-aRledRiraction
apparatus, the dust collecting apparatus, the plant grow ng

appar at psyfopmahbe anidkdso the g®unding fsatbttivabsdabg wei ght of the
two-sided attraction structure itself be reduced. Accordingly, as for
the el ef@01d@3t Thi cthititcdss psfr thoreledthestaiie! @aicki porurbanay ey eelfeciedl as
preferably formed into a resin sheet nade of a synthetic resin, and
nmore prappradriate idepending| exi hhe wesi of sheettwoanded hettiakRh tdhickness
of the electrostatic chuck portion including the internal electrode

i s pref &foaddver,Ofr@mntheovielpoter ofdnth Birgaed dmabiley, tHaelpatrbitatic ahuck f
the dielectric nmenber is fornmed into a flexible resin sheet and the
total t bortkeress poéfetdidy dbankd datati shehlitde giardd o al thiseplatoliRe Zhape
or larger and 0.5 nmor smaller, the electrostatic chuck portion
beconesheaisy 4 thidefiesrof @52 muMeellroal @hd Fnmsk bl aa:1led, MU Gldré Reeferably,
two-sided attraction structure is to be attached. Therefore, even i¥
a porti anhickntas @i CLhentwer Frged aatlt T aghi &N sokllde! UlfethieSthi €8s of the
attached is curved or bent, the two-sided attraction structure can be
at t achedlectresiitiz vhidk @asiton [i004RhIIEURRAEI0.2i Mk hehdkesent Hrovlithi @A,
it is only necessary that the power supply portion constituting the

t wo- si desinptdiddig dtaisdleatslity eahdiClluddiliy [Rastsd heSelatrosiitlc fliick
generating power by converting optical energy into electric energy,
and t hepuystidragetobahil. A ehié btHed hhI0 3t thGHIdke1 B9 W thdERerastadicRyntke
solar cell to voltage necessary for providing the two-sided

portion is larger than 3 mm, there occur problems of an increased weight and
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cell or the voltage boost circuit to be used may be sel ected as
-appropriate from anong al ready wel |l -known devices. [0020] Then, in a
case where the two-sided attraction structure is used for, for
exanpl e, the exhibition/information apparatus, the dust collecting
apparatus, the plant grow ng apparatus, or the |ike, and the sol ar
cell thereof utilizes the sunlight in the daytinme, the power supply
portion is preferably provided with charging neans, such as a battery
or a | argéueaipeidlyalsiipaci tor, for storing the power generated by the
solar cell, so that the two-sided attraction function of the

t wo- si dgoi0 i)t Fagtliepnas torutieutieledByc BRM@WIdRE ctittibsydtanchlng pareRhn, a
generation function of the solar cell is decreased, such as in the

ni ght ti genthdid heievenis debaméd fs geheldlly hbdde. [RMhdohanai i WBARS the
vari es depending on the use of the two-sided attraction structure.

For exampbesidéd) adtradsén igli@utd)etiaventiréigdofthe aliblebttics idiBbel €nd3s be
used as the display neans for exhibition/information of the

exhi bi t ifemhéd fodr sedsindhedPppacat We, atheapier gRltecapaivdly, ofith "bechidefidlg
means is preferably 200 mh or |arger so that the two-sided

at t r act iebaetsideutbuiiRdCiaRi @Xfdihg s Bt &Iyl bR adlrhteh sorfatOERR dfahe
two days. [0021] Further, the power supply portion may be provided
with a pdoslestrizwneaibet tiapbadorabl OFE Sathénd rédie Wiele the vilidryateaittion
made to the two-sided attraction structure or can be cut off when
needed. shofacexhitpiliRrediimbl deClasR cdhErLedrimit. WOFG getnplie] h8@tdads where
structure is used as the display neans for exhibition/information in
t he exhithé tusendfl tHeotwabided appastiinustrutiifepes sHutd &b 20f atrAssienerin
supply portion may be turned ONV OFF at the tine of replacing

i nf or matstdeh aemiplestuirk ds aldriad tad dahddithesdapsanhiggams. ediifdti&f  the
for exanple, in the case where the two-sided attraction structure is
used as didlectéidshendlel de tprofprablgnrokdidia dyusthetl fald.i MlxkARPRE aff Usich
the power switch nay be turned OV OFF at the tine of replacing a
sheet otadd Inchidaapakse detwidblabhy twbisiduel 1l dthectaid isagdeddondoors; a
surface of the electrostatic chuck portion. [0022] Further, in the
present chgwinihich thd tws-stdddyatiesebmastyuéthae it et lottddoes batiat £ hlikk
portion and the power supply portion constituting the two-sided

at t r act wdrers tarteof ur ehbtike o pestided;tamdeachsoihehidotidaopaledratiSction
supplied fromthe power supply portion to the electrostatic chuck

por ti onstrlkturelieaked i atvaguahiiclOwelid bidrr hiac df iea payewhetptiaugeosfithen
may be formed integrally or may be |ocated at the same place. In

addi t i onwotsidede hetwhétdai athgtaRuckkgzopldcennaadplaae phyRr tehip@layure and
portion may be connected to each other with a relatively | ong

connect hamidithlaze Iagld, inhepkice cileds tidtht wabts la @efdsivechayichE ogehe lilie
at a convenient place therefor while the power supply portion may be
set up akists,e@rixMenplant wleaea Faristhiedial, ahe eativetyoofbralidlcetrionRimber
Further, as nmay be necessary, the solar cell and the voltage boost

ci r cui t ix pneferahlyi fogmeteofpaverasig@pl Bxaeples aif soh basd idiedk: a case in
integrally, may be |located at the sane place, or also may be

connect exhitlp tleatho-eidedrattddchion stomnass sosedadltdos® withtiy hef becht tite
wth a space therebetween. [0023] As for the display neans for

exhi bi t besAded;of oRde anwhivk thetWwesited dyraetiphayinguidies hywd-i5i ddactory;
attraction structure of the present invention and is installed in the
exhi bi t kad/ a ndaee riat wbickaphartatoisded hatiaotios i stedetalré nacidednis tar vatwie
itself may be used as the display neans, in which: one of the

at tr act nesursls pderswhbes slabmiasorafhlenfed RzerRdateldX e Wuathe?, bvdrOR tlsLéasep
pl ace, such as a gatepost forned of a dielectric material having an
el ectri edlert Bieigé oD thtwepeidey dttiRtion Gerathfe Bked plydd iefheClatRSicBse,
an outer wall of a building, w ndow glass, or a conventional notice

if the two-sided attraction structure is to be attached onto a wall or the like
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outdoors, such as a poster or a direction guide, nmay be attracted and
-fixed. Further, the two-sided attraction structure may be
incorporated into a predeterm ned frane body for display or the |ike
to thereby constitute the display neans. Then, one of the attraction
surfaces is attracted and fixed at the target set-up place, while the
other attraction surface is caused to hold the frane body for

di splay, and the frane body for display is caused to hold information

or the lvkdre 0P34} sidly tHeEof hak 4 REaKI8SEmMBEliEre! Be bY@ asisiedurface side
attraction structure is used as the display neans of the

exhi bi t iioptéfefablydsindet aop 8y athesicassiewhile BRE oflRk@VR tralchion t0@fast dRT is
attraction structure may al so be used as lighting or illumnation for
i nf or matfheRe®6f 4 beraniée by utilizing the power fromthe power supply
portion of the two-sided attraction structure. [0025] Further, as for

t he dustioerd]l &6 tgapgciiieanih 4 Rake mtherdtHB dvwYsi @D bayh&ord BEubieSkdadd
attraction structure of the present invention and is installed in the

dust colfhgctirn@xappds,athis , edtiBitiomPmShdhestial tdpRihfly, Stid chust ecdllettihf
may constitute the dust collecting neans for provi di ng the dust

col | ect izpgatatie] il plaAt ERIWiak Applayatily otltid likZd, A RQulea- thlaﬁiﬁ@b weight
attraction function of the two-3ided attraction structure, the

t wo- si ded thé trxacdiied astraetidnl keruFeyrdRsaf hackadcdd AN&drdiagh, ofs Br the
support nenber having a predeterm ned shape to thereby constitute the

dust coleleetdsttidrenek pbtidd)ethe Qitlddific tmBmbbre€Hedbf (8 GhrbRBably formed
structure, a sheet of filter paper may be attracted onto the

attract it s wediacshebd malet dfactimhepio Wdsh, aaatapidgiifssable hbeh ehskible
constitute the dust collecting nmeans. [0026] Further, as for the

el ectri gegihi dRekat 400 the sl tthadknkess Bpm@dldabﬁcoamicomﬁtg: boRidaarchidiag
attraction structure of the present invention, and is used for

appl yi nghe byteeahsleofroddies er&fetdlilg 0.2 eh, ort Hﬁg@ﬂ 86813 enfitorngthlder 018
pl ant when the voltage is applied, for exanple, in a case where the

pl ant gpevingaspifahatdislettit] mdathe i9lforabd Tntoof fsibil kBGnreesi B the
boxes for raising seeds and seedlings that are germ nating or

gr owi ngtotabhdhiekpestdehe eece@stdife doickasrione adt 180). 2 hoserdentdriadd 0.5
rai sing boxes, the electric stinulation nmeans may be fornmed iInto, for

exanpl emm crrmailéwelwlelectrasmhatchubk lperShapecotisite 0k ta de¥drhhat hGrhole
resin or into a flexible resin sheet, and nay be attracted onto a

part or aldig whaligacef tawdiee thaltwonstbe ratandtibhettidureides Hf atthehed.
protective casing when used. Further, in the case of the flexible

resin shidetefotd)eveha€ tar partivhi tHvaldothdBas sidedYather ctisadstifictave Rs @ be
manner as to cover the protective casing from above.
attached is curved or bent, the two-sided attraction structure can be attached
thereto with ease.
[0019] Further, in the present invention, it is only necessary that the power
supply portion constituting the two-sided attraction structure include at least the
solar cell for generating power by converting optical energy into electric energy,
and the voltage boost circuit for boosting the power generated by the solar cell to
voltage necessary for providing the two-sided attraction function to the attraction
surfaces on the both sides of the electrostatic chuck portion when supplied

thereto. Depending on the use of the two-sided attraction structure, the solar
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Advant ageous Effects of Invention [0027] The two-sided attraction
~structure of the present invention is driven by the solar cell, and
the front side and the back side thereof provide the two-sided
attraction function. Therefore, the two-sided attraction structure of
the present invention can be used repeatedly with remarkabl e ease,

t hereby being free fromthe problemof material wasting or the |ike,
and is also free fromthe problemof energy. In addition, the

t wo- si degllart thackdleugeShdode titRitofo bd1@sed @sBNbe isBMefid 88 appropReat Urorh0
a |l arge nunber of uses, including the exhibition/information

appar at usnd@pdaledalyowsll-keRkdregd it appar atus. [0028] Further, the
exhi bition/information apparatus of the present invention is driven

by the 002z0] Takh, iraBCtaks wWikdreBUhelywesiBb i figclibe stMRtwiedRdused for, for
attraction structure for providing the two-sided attraction function

on the fekanblsitHe ekhthitibeibReH asiod & ppaesRel theldesteblesing Bfparatus, the

exhi bition/informati on apparatus of the present invention can be set

up at valdugrdbidgesppstieiis,asr ahgdakiRd)oghd AhE SdlaPWell thereof utilizes the
sunlight in the daytime, the power supply portion is preferably provided with
charging means, such as a battery or a large-capacity capacitor, for storing the
power generated by the solar cell, so that the two-sided attraction function of the
two-sided attraction structure may be provided even when the power generation
function of the solar cell is decreased, such as in the nighttime, in the event of
rain, or the like. Such charging means varies depending on the use of the
two-sided attraction structure. For example, in a case where the two-sided
attraction structure is used as the display means for exhibition/information of the
exhibition/information apparatus, the energy capacity of the charging means is
preferably 200 mWh or larger so that the two-sided attraction structure can exert
a predetermined attraction force for two days.
[0021] Further, the power supply portion may be provided with a power switch
for power-ON/OFF so that the power supply can be made to the two-sided
attraction structure or can be cut off when needed. For example, in the case
where the two-sided attraction structure is used as the display means for
exhibition/information in the exhibition/information apparatus, the power switch
of the power supply portion may be turned ON/OFF at the time of replacing
information or the like attracted onto the display means. Further, for example,
in the case where the two-sided attraction structure is used as the dust collecting

means of the dust collecting apparatus, the power switch may be turned ON/OEFF
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12 wall of a building. In addition, the exhibition/information
-apparatus of the present invention is free fromthe problem of energy
used therefor, and also can be used repeatedly. [0029] Further, the
dust coIIectlng apparatus of the present invention is driven by t he
solar cell, and is formed by enploying the two-sided attraction
structure for providing the two-sided attraction function on the
front side and the back side thereof. Therefore, the dust collecting

appar at ug e tine Bf @eplkinghy e¥Heed Bf TASe12PafXC QbtRALbHUSErE@LH Qﬁ{tb e
function, and allows the securing of a set-up space therefor and

mai nten%lﬂﬂxﬁcﬁ@nléﬁlﬂa@éBﬂfH@QeMédﬁaﬂ@%ﬁucﬁ Podeid. tion, the dust
col l ecting apparatus of the present invention is free fromthe

pr obl em[of2nSughheranth ithet Pssehm@Miideion, Upefiyl oaly thiResisy that the
col | ecting apparatus of the dust-collecti ng/ventl | ation system

provi de@ldcarobtdtid | dhudlt pbiigord AVSBe Howee XIS p&ﬂ{&p\e@ﬁsmﬁd%mgdttﬁb
coll ecting apparatus of the present invention can be applied to a

parti cl ewbenBed ngtaRMohakt#Gctu$6 thd RoAnBEtEE ©&S leRth CtREP Y, t@am%awer ig
line, or the |ike of a sem conductor nmanufacturing apparatus. [0030]

Furt her suppliéd€eddh ahk @M GpRPBaFtadifo Ghe ERRuPBERIRNEhURVSRHIoAN, ThiRe
electric stinulation neans for applying, by neans of the electric

field theteseaididhuek Futtich tandlhiat 3-0“:@@' beidlg peads andy Seediohnda
to be raised, is formed of the two-sided attracti on structure of the

present jhfdgeslly @F, mapthd focdtddvepn thy sahes pical TelddditIfer @fosRetrbfitic
pl ant grow ng apparatus of the present invention can be set up

out door ghitélt PoRAGe antl $hé He&ef &Qﬁ?lyﬁﬁ)rﬂfoﬁ&hﬁﬁ]b@fcoﬁﬁ&ftg& tyeaeh bﬂ@re\mh,

and can be used repeatedly. Brief Description of Drawi ngs [0031]

[FIG 1k fel4Bively lon@Boradetisnahbley antaWelQéctoasstié Bhldc ot Siadask set
up at a convenient place therefor while the power supply portion may be set up at
a convenient place for the solar cell to generate power. Further, as may be
necessary, the solar cell and the voltage boost circuit constituting the power
supply portion may be formed integrally, may be located at the same place, or
also may be connected to each other with a connection cable so as to be located
with a space therebetween.
[0023] As for the display means for exhibition/information that is formed by
employing the two-sided attraction structure of the present invention and is
installed in the exhibition/information apparatus, the two-sided attraction
structure itself may be used as the display means, in which: one of the attraction
surfaces thereof is attracted and fixed at a target set-up place, such as a gatepost
formed of a dielectric material having an electrical insulation property like a
ceramic or a synthetic resin, an outer wall of a building, window glass, or a
conventional notice board, wall, or the like formed of a metallic structure; and on

the other attraction surface, information or the like that is temporarily displayed

10



13 attraction structure adopted, as display neans, to an

-exhi bition/information apparatus of Exanple 1 of the present

I nvention. [0032] [FIGS. 2] FIGS. 2 are explanatory views including
an explanatory plan view (FIG 2(a)) and an explanatory side view
(FIG 2(b)) for describing the exhibition/information apparatus
according to Exanple 1 of the present invention. [0033] [FIGS. 3]
FIGS. 3 are explanatory views including an expl anatory perspective
vi ew ( FlsGtd@dra) puelnchsan sospbrapatordyrepeioh i @litly- enlyabgettrbcesl GhdGixed.
3(b)) for describing a dust collecting apparatus according to Exanple
2 of thdytkeenthe nwetikided. i0Q34In [ FrGetie Fhéy HBel tn@aBpaupddANRLOr Y
viewillustrating a test apparatus for a plant grow ng apparatus for

pr oduci ngededirminapiratieshaiycior dispiazt 6r fhediid & theRbby behspit@&eite display
invention. [0035] [FIG 5] FIG 5 is a graph showng results of a

pl ant gnowdnty (Righ, coedbckedtiycticn parfhéts isestraappbsnd fixell ot thB&arget

pl ant grow ng apparatus for producing radi sh sprouts according to

Exanpl e sdt-ap plhes, priidetlic bthegnitt@Btion surface is caused to hold the frame body
for display, and the frame body for display is caused to hold information or the
like.
[0024] Further, in the case where the two-sided attraction structure is used as
the display means of the exhibition/information apparatus as described above,
the two-sided attraction structure may also be used as lighting or illumination for
information or the like by utilizing the power from the power supply portion of
the two-sided attraction structure.
[0625]) Further, as for the dust collecting means that is formed by employing the
two-sided attraction structure of the present invention and is installed in the
dust collecting apparatus, the two-sided attraction structure itself may constitute
the dust collecting means for providing the dust collecting function.
Alternatively, by utilizing the two-sided attraction function of the two-sided
attraction structure, the two-sided attraction structure may be attached to a
surface of a support member having a predetermined shape to thereby constitute
the dust collecting means. Further, in the two-sided attraction structure, a
sheet of filter paper may be attracted onto the attraction surface for attracting
powder contaminants, to thereby constitute the dust collecting means.
[0026] Further, as for the electric stimulation means that is formed by
employing the two-sided attraction structure of the present invention, and is

used for applying, by means of the electric field, the electric stimulus to a plant
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Description of Exanples [0036] Hereinbelow, with reference to
-exanples illustrated in the attached draw ngs, specific description
Is given of preferred exanples of a two-sided attraction structure of
the present invention and an exhibition/information apparatus and a
dust coll ecting apparatus which enploy the sanme. [0037] [Exanple 1]
FIG 1 and FIGS. 2 illustrate an exhibition/information apparatus
that uses a two-sided attraction structure 1 according to Exanple 1
of the priesethe viohbagatisoapmieddifepkaymmbans hotase where the plant growing
exhi bition/information. In the exhibition/information

appar at uppefatihxaimplielet, a tdherdlity-ofi shedling t vadsihp dsoxes rue triisend seeds hAg
as the display neans includes an electrostatic chuck portion 2 and a
power supgllingsorthaonate ddreniabgagr ost gidveinghuskd par bireacRvé Nedsirgke Sfoa
dielectric nenber 3 in a plate-like shape, which is nade of an

i nsul at iangpmmibdatiap thosk basllingaaisiag Bokeas khs iecllesric afithdatibR sl may
el ectrode 4 nmounted into the dielectric nenber 3, and the front and

back si #esfoafnedhintd dbeekbinpleeahesind bserd énag @hid-HRé i dapsuhhdees 3a
and 3b, respectively, when voltage is applied to the internal

el ect r odgnthetithespoveints upfitsiblofedsiroshdet] Al wiesba asrhatedcnitb abpandra
vol tage boost circuit 7 for boosting power generated by the solar

cel | 6, thadviagieldfes sitel tvadiemembicheardties hial nednsiedr efdehed pedtettiee casing
el ectrostatic chuck portion 2.
when used. Further, in the case of the flexible resin sheet, the electric
stimulation means may be used in such a manner as to cover the protective

casing from above.

Advantageous Effects of Invention

[0027] The two-sided attraction structure of the present invention is driven by
the solar cell, and the front side and the back side thereof provide the two-sided
attraction function. Therefore, the two-sided attraction structure of the present
invention can be used repeatedly with remarkable ease, thereby being free from
the problem of material wasting or the like, and is also free from the problem of
energy. In addition, the two-sided attraction structure of the present invention
cann be put to a large number of uses, including the exhibition/information
apparatus and the dust collecting apparatus.

[0028] Further, the exhibition/information apparatus of the present invention is
driven by the solar cell, and is formed by employing the two-sided attraction
structure for providing the two-sided attraction function on the front side and the
back side thereof. Therefore, the exhibition/information apparatus of the
present invention can be set up at various places, such as a gatepost and an outer

12



[ 0038] The electrostatic chuck portion 2 of the two-sided attraction
-structure (display neans) 1 has so-called bipolar electrostatic chuck
structure in which a pair of a positive electrode |ayer 4a and a
negative el ectrode | ayer 4b, which are nmade of copper and have the

di rensions of 500 mm (Il ength) x 400 nm (width) x 1 gm(thickness),
are sandwi ched as the internal electrode 4, while being spaced apart
fromeach other by 5 mm between two pol yethyl ene resin sheets, which
have t heygll ngfngsimiating. 600 a0iibenehd )exki3Eonifiof Miatioh) aﬁ%élt@@usg@f the
(thickness) and constitute the dielectric nenber 3, and those two

pol yet hygresentriesentisheetite dndintthe MeblenPbf bhG ghatdeli therehe i PsRo can
| ayer 4a and the negative el ectrode | ayer 4b nade of copper are
formed imatw@dakhyatedlsough the internediation of a pressure-sensitive
adhesi ve sheet. [0039] Note that, in Exanple 1, the internal

el ect r oqeodo]l Fueths! thatask Qflle&ﬁﬁg%ﬁﬂar@ﬁust dfehROsrebdntein®e8Eibh @6l Ariven
| ayer 4a and the negative el ectrode layer 4b, which are sandw ched

whi | e bejynthesgase delapaid i FRM B3y eRip)@finBYhe tHe 2880 RoBction structure
substantially a rectangul ar shape. However, the positive el ectrode

| ayer Adoepeivdinkthe 1@@aidaEattl£&idORGclioN ®h the it Hee hAA MRE ALk Side
predeterm ned pattern shape so that stronger gradient force may be

gener at eHemiofh TRMRforaPitld diekt\celltaaes ﬁppe{rﬁﬁiﬁbﬁ’th@?@ééhﬁhﬁr@ﬁnﬂ&[ has an
attraction force on the attraction surfaces 3a and 3b forned on the

front angcdBgk &h@tﬁaoloéctﬁqllgefnﬁiceio@g:tarﬂd: aleWRethe3 s@durthle of! £Get-0st aldce

chuck portion 2. [0040] Further, in the exhibition/informtion

appar at ghedffor-sadPh@idtenkige ROV pSuldPhEdPRithi 8Akd fIar aa@iRion e dust
voltage to the internal electrode 4 of the electrostatic chuck

porti on cglledtalgigpparaeas Week: bheepidfentRhl isGrantrohhehe phdlnga dTeestgy,
circuit 7, a large-capacity capacitor 8 having an energy capacity of

200 MM anfjors stigid N@nRoeblygenRrd et et Aess dollectitl | afps@athbasf tihe
power may be supplied to the electrostatic chuck portion 2 even if

t he powelisgesidcairgtrerEapabn kiétenOprdviddsel Abuléin 16:d $ hbesd) ddddnple.
st opped or decreased. Further, the voltage boost circuit 7 is

provi de@webberd theWREt SoMekbEilg AphatrationtigpfdNeE MvieheiopXaIbesaRted tho
the electrostatic chuck portion 2, thereby providing the attraction

force ta pdgiclé aahodng dppekatsisdesdah 4 beocdbghe chbhdberBaBesm3lied, diidie
el ectrostatic chuck portion 2 or cutting off the attraction force.

[0041] Heaf a serhiben dudibbinnddtafiagmbaestugppar at us of Exanple 1,
the el ectrostatic chuck portion 2 and the power supply portion 5

constit ypos3w FhetHenpisitiedlaht rga6wigh aEbémhblr&' theapfeskAt ABGention, the
integrally, but the electrostatic chuck portion 2 and the power

supply plyctiiostimdativn heethstfor BppRengast @dahdotachelotthiRy fidle, tHeadledthie
power may be supplied. The electrostatic chuck portion 2 and the

power Supipdulul bt plantdinthydibe weasesidesbddlingaah vy Baked) ishfodmed of the

relatively |l ong connection cable, and the electrostatic chuck portion

2 may bewsefidatbaftiadion structure of the present invention, and is driven by the solar
cell. Therefore, the plant growing apparatus of the present invention can be set

up outdoors with ease, is free from the problem of energy used therefor, and can

be used repeatedly.

Brief Description of Drawings
[0031] [FIG. 1] FIG. 1 is an explanatory view for describing a two-sided
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.convenient pl ace for exhibiting/displaying an exhibit or information,
-such as a poster, a painting, or a direction guide, whereas the power
supply portion 5 may be set up at a convenient place for the solar
cell 6 to generate power. [0042] Thus, according to the
exhi bition/informati on apparatus of Exanple 1, first, in a state in
whi ch the power switch 9 is OFF, the display neans constituted of the
two-sided attraction structure 1 is positioned and arranged at a
set-up ptaaetid0 niGuwhiscbptdie @ dedplaptabass, cliuak pehibiven/ZnfeAnatien
attracted, such as a university school gate made of a cerami c. Then
i n thisagpakus bhExpaMRE 1 DFERE Br&ehbiduented, ON to supply power to the
positive el ectrode layer 4a and the negative el ectrode |ayer 4b of
the el e¢d03zs3t RICS. AUANGRIE bfhexblbfigitry Reewolludifkl a1 eRfldnb ity plan
vol tage boost circuit 7 of the power supply portion 5, thereby
gener at vitgv ((FEGAR(REIDANf exslantvry ddatHeRCRIoN XN feedsHeribing RRe
back side of the dielectric member 3 of the electrostatic chuck
por ti oneZhibWhélintbimatibhe applriiugedcdr-AinCticoEsiniplet Ur eofl thei ppésayt
nmeans) is attached to the set-up place, and then, on the attraction
surf aceidan®idnt he front side of the dielectric nmenber 3 of the
el ectrostatic chuck portion 2, there is attached information 11, such
as a di (@33 ofFIY.ds] t FlaS eStar®i beplhBht@Yi tiedd SidlaEingS anhex@aRatory
going to take university admi ssion tests to the test site. [0043] As
| ong aspbtRgeetiexividv (@IGO (DS tarddobeskdinaorRipaitially-enlavebe hibWwe(FIG.
attraction force of the electrostatic chuck portion 2 acts, such as a
pl astic3(®) ¢ar aviceibing ndawsgbldsting! a fpHabyeatinily totxeenfloat df ahe
wal | made of a netallic structure, the exhibition/information
appar at ggesehit bxanplon. 1 may be set up anywhere by using such an
object. In addition, the exhibition/information apparatus of Exanple
1 has t [mm3vi@IGages FIG. kds B aplandtorbeicustidistrapeat £ sy apbhfatus for a
remar kabl e ease, thereby being free fromthe problem of material
wast i ngphimt drb@ihg Kpparitds &bisprodiuchgd Mglish eprout® Brddidiny abELamele 3 of
energy. [0044] [Exanple 2]

the present invention,

[0035] [FIG. 5] FIG. 5 is a graph showing results of a plant growing test
conducted by using the test apparatus for the plant growing apparatus for

producing radish sprouts according to Example 3 of the present invention.

Description of Examples
[0036] Hereinbelow, with reference to examples illustrated in the attached
drawings, specific description is given of preferred examples of a two-sided
attraction structure of the present invention and an exhibition/information
apparatus and a dust collecting apparatus which employ the same.
[0037] [Example 1]

FIG. 1 and FIGS. 2 illustrate an exhibitionfinformation apparatus that
uses a two-sided attraction structure 1 according to Example 1 of the present
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FIGS. 3 illustrate a dust collecting apparatus that utilizes a
-two-sided attraction structure 1 according to Exanple 2 of the
present invention as dust collecting neans. For exanple, the dust
col l ecting apparatus is used together with a ventilation unit (not
shown) in a dust-collecting/ventilation system provided to a house or
the like. Note that, the two-sided attraction structure 1 used in
Exanple 2 is practically the sanme as that of Exanple 1 illustrated in
FIG 1inbeitihiass displey iie@nk foditshitfoalinf@nagisaost ati ¢ chuck portions
2 are connected in parallel to one power supply portion 5 (dust

col l ecting meansjhe [RBABlioh/infoleatiust asPdrates icIOERRAPE af dRxabtPbeided
as illustrated in FIGS. 3, the four electrostatic chuck portions 2

are prodttedtivpritghiétuss BReHppErasSHid Weplay oot Rahdo®e aBebledRostatic
having a plate-like shape, thereby form ng a dust collecting portion.

Furt her ,chackpeetio®® drid & @bw@a@ap][alsﬁpdrsioﬁ&s.ac_’maéaéhéc@bétaﬁbeﬁucmpomm2
of the attraction force of the electrostatic chuck portion 2, to each

of the dhtlades i Dniisleetrat aferdherdddiBla qlatdBké rhabeRchiBlRGK fiad@SoPhn
each of the electrostatic chuck portions 2 provided upright to the

support ineitethgldatdtial hnd HashRent bRE SARPSIdes "BADEN R elifalPEloMr6@d 4
w th nmounting nmeans (not shown) for detachably nounting the dust

col | ect imguiedt irtd e thtedtive- Sledt@dragt pagt i isht Ueid ack didks of the
collecting neans) 1 in a duct 14 of the ventilation unit. [0046] In

t he two-diéldegicaidenatdri ®ReBler HE hbtractich Shirfaobd Bﬁtdl‘RUBB;e@ébE))scﬁvélfz, when
Exanple 2, the power supply portion 5 is connected to the four

el ectr osbbthpe hasHiqiDis | thasintefrilStlet@blecs.i NDh Qdwe@Ngudlyaportion 5
relatively long connection cable 15, and at |east the solar cell 6 of

t he powgnclagpphysohar ¢dlb@ ahdi @vsmgejboosmﬁrc@mmxeboo@ﬁng fo@@fr @hnetdRd
house so that the sunlight can be received easily. [0047] Thus,

accordi hg tie tdotardusll €0bhéchpplflesiRBRERE U Bhe BXETRLE clectVdbri 4 BE the
ventilation unit of the dust-collecting/ventilation systemis driven

i n a houtetwstdthechudkepdréiohd@dke in outside air via the duct 14, the
el ectrostatic chuck portions 2 of the two-sided attraction structure

(dust c@b038lt The eteansstafic Siuckippdriohhe dutiie dwo-ededl afthataid sasktae
force via the sheets of filter paper 13 placed on the attraction

sur f acegdidplagnshedhs) WHal dohdagledshipblaposiegi-ostatit aRuela Rt c8sredlts whadld a
pollen in the outside air introduced into the duct 14 are collected

on the ghaedSa pbsitivetdectprizelayds dawhidch repative sldchedalhpddsh aivhichadeen
inside to be purified.
made of copper and have the dimensions of 500 mm (length) X 400 mm (width) x
1 pm (thickness), are sandwiched as the internal electrode 4, while being spaced
apart from each other by 5 mm, between two polyethylene resin sheets, which
have the dimensions of 600 mm (length) X 850 mm (width) X 100 pm (thickness)
and constitute the dielectric member 3, and those two polyethylene resin sheets
and the pair of the positive electrode layer 4a and the negative electrode layer 4b
made of copper are formed integrally through the intermediation of a
pressure-sensitive adhesive sheet.
[0039] Note that, in Example 1, the internal electrode 4 is constituted of the pair

of the positive electrode layer 4a and the negative electrode layer 4b, which are
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[ 0048] Then, when a relatively | arge amount of powder contam nants
have accunul ated on the sheets of filter paper 13 placed on the
attraction surfaces 3a and 3b due to | ong-termusage, the four

el ectrostatic chuck portions 2 (dust collecting portion) are renoved
fromthe duct 14 along with the support nenber 12, and then, the
power switch 9 is turned OFF before the sheets of filter paper 13 are
peel ed of f of the attraction surfaces 3a and 3b of each of the

el ect r osdadldinGcledil GRaIRO e PacedTQl%ﬁrt tHRRn PONBY ofMX 6B § inSn t i achyeN
again to attach the sheets o |ter paper 13 to the attraction

sur f acesubstAhIBD a0tect@tdulal dHhBee! Sffw Rt Athe polidfle me&me@qaﬁer agd

the four electrostatic chuck portions 2 (dust collecting portion) are

nmount ed drdl/drithethbplativd ddwtiiNayiesh M LF HE ratddom @Eréd&%eﬁﬂﬁﬁﬂrﬂattern
menber 12. [0049] According to the dust collecting apparatus of

Exanpl e s%aﬁbhﬁ €hh# shioAghi C%%hﬁn\énﬂofo%e%af}mbea gSRdrattl SRACAoREr tdplied
like for the nmounting o arge-si ze cycl one dust collecting

appar at Ugplake thehbidis- oHtﬁlrﬁgﬂ'bﬁg@cnattk&ctio% RASY oﬁQhe%ftMEﬁbﬂvéu@fa%eé@ﬁe
on the filters, and al so, various kinds of powder contam nants can be

col | ect ggde8bifoymaAth Ehé Tk B3 Wik Zdag of l@l@e FLdleaeld Hﬁn{EHrC§ Sfthe
the electrostatic chucks. [0050] [Exanple

i1 ustr aigsratdiesthalPsoréions.f or a plant grovvl ng appar at us for
producing radi sh sprouts according to Exanple 3 of the present

i nvent i qoo4dh&ul-asdr, BPHRS SHIBitioAWintdien RADApSHAYNSF BRAALRL YSthe power
i ncl udes a pIurallty of seedling raising boxes 20 and a protective
casi ng Zhpplkhesceeied! EnGor’ @ng)uﬁﬁ boXlt£€: aeC REORALAS] abReLB]st 41Cot tpR
and wat er absorbed in the absor ent cotton, and is used for grow ng

radi sh spscristath cMRdLE Porde 20@kideal seitvcféemﬁé@olﬁp\e@n%eﬁﬁ& thlef ige
until the radi sh sprouts P becone a predeternlned si ze.

pr ot ect ibeestCaisbuig 2 la i188deldscRy RePREISY 8l hidiht OTnkas) 33 aea/ey o 208
provi ded upri ght around t he plurality of seedling raising %oxes 20 in

such a nEWIefot Btrirdggowed 9bierhbaT BPfthe SoRd dtst 8b&hadnle %obv‘eg ARy pRr

23, which is placed on an upper edge of the peripheral wall portion

22, and sappled oot dkcthdsghtic faRidapoRis i HeveNirathd %Wers HEA S8 Bon
side of the Iid menber 23 of the protective casing 21, thereis

at t r act edpalitity Wothé delhradellr 864 kR &Gt dtbSped bRvbA@aged! ar@thékehe
shape, which functions as electric stinulation neans for applylng by

nmeans ofvoRAg€besdtrdiult Bidpravidel Rel 4 powbi BWiE 9 fbr?camn%e@
seedlings to be raised in the seedling raising box 20

Exanpl e pdwet heumdgdso f e RIQEEtAE: tdMickagbsiors P2 OQh&eBya[’pﬁoﬁQng ifREO
t he absorbent cotton containing water in each of 'the seed ing raising

boxes 2@ttrkttiéMebrceatd tHie fndind BREE Bids bhehd Ak1eArPmRM RerS tdiathe
have germ nated fromthe sown seeds becones |onger, the height of the

per i phekddctiptdtiddnickaibrBdn o ot i@tinE Ol MeracBish T&cel i s adj usted
over time so that the tips of the radish sprouts P (top of plant

| engt h) [G041]! Blead,edn With8i Qxlﬁlfbﬂmﬁ{/ﬁﬁ'oﬁﬁaﬁlbﬁ ahgstdthe bf eEféaﬂ@E@rﬁt afle

by the two-sided attraction structure 1 functioning as the electric

sti mul atle2trogBafs chuck portion 2 and the power supply portion 5 constituting the
two-sided attraction structure 1 are formed integrally, but the electrostatic chuck
portion 2 and the power supply portion 5 only need to be connected to each other
so that the power may be supplied. The electrostatic chuck portion 2 and the
power supply portion 5 may be connected to each other with a relatively long

connection cable, and the electrostatic chuck portion 2 may be set up at a
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[ 0052] The followi ng plant grow ng test was conducted from August 20
-to August 21 in 2008, and a conparison was nmade agai nst Conparative
Exanpl e. As the seedling raising boxes 20, there were used four
pl astic contai ners having the dinmensions of 4 cmx 6 cmx 2 cm
(depth). Further, as the protective casing 21, there was used a
cardboard protective casing including the peripheral wall portion 22
of 20 cmlong and 30 cm wi de, whose hei ght was adjustable from3 cm

to 10 creonmle%lbgmd‘edfow%%iﬁ%%/cﬁhﬁsﬁﬂlgoanaéa;_h%@ear i&@éﬂmﬁbﬁk&cﬂ%ﬁ 2

peri pheral wa ortion . Further, on the 1 nner surtace side of

lid menbpkid3aQfaihifife P60k ARl 6n GREd) Srldekead BES Bower séﬁélg%ﬁcﬁgﬁté‘ﬁlay

two-sided attraction structure 17 ncluding the ectrostatic chuc

porti on HarLyi i I | e width of
3T °n BN 2bhesar e odns: Y ohs @ RIEREL D

vol tageqoais99Quy, Wed:Rdine) Bl laknitRibh/etkolfilat Bnda HALANC By BELHEAD 1

the top of the plant length and the two-sided attraction struc

was mai i NGl AlstteC i OWhiiBkher pditld 'sg&é&ﬁ Bl antoFenghb (ﬁglél;aﬁgmﬁarr]ls

radi sh sprouts P reached a predeterm ned size after the see

Co hN&; BV .ed.
npar atchN&itR%8dBE the o ylg:e% %gﬁg’a\@ﬁén apRkhad 1 {soﬂégc}onmeaﬂ&éﬂlapgec} at a

t hereof were as shown in and I n the case the exanp

whi ch vebt ageplues 18Pphice@hidiNend gie%n%fats&{com&bma ﬁ&cgﬁoagﬂkeéﬁréctgd,

ti mes higher ‘on average, conpared wth the case o]f nparative

Exanpl e gisfh Wi § NurfiQedtiyt mo@t@mcieegf aRefr8RRaCc TR, ING LﬂigltstL&?%L

1. two-sided attraction structure (display neans or dust collecting

eSS e LS eON S e B RLESTRARE, Her o

layer, 4Bd 1hR%ga¥Retl8GdRABYEAYS of the electrostatic chuck portion 2 from the
solar cell 6 and the voltage boost circuit 7 of the power supply portion 5, thereby
generating the attraction force on the attraction surface 3b on the back side of
the dielectric member 3 of the electrostatic chuck portion 2. With this, the
two-sided attraction structure 1 (display means) is attached to the set-up place,
and then, on the attraction surface 3a on the front side of the dielectric member 3
of the electrostatic chuck portion 2, there is attached information 11, such as a
direction guide to a test site for guiding students who are going to take university
admission tests to the test site.
[0043] As long as there exists an object formed of a material on which the
attraction force of the electrostatic chuck portion 2 acts, such as a plastic, a
ceramic, window glass, or a conventional notice board or wall made of a metallic
structure, the exhibition/information apparatus of Example 1 may be set up
anywhere by using such an object. In addition, the exhibition/information
apparatus of Example 1 has the advantages of being able to be used repeatedly

with remarkable ease, thereby being free from the problem of material wasting or
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power supply portion, 6: solar cell, 7: voltage boost circuit, 8:
-l arge-capacity capacitor, 9: power switch, 10: set-up place, 11:
I nformation, 12: support nmenber, 13: filter paper, 14: duct of
ventilation unit, 15: connection cable, P: radish sprout, 20:
seedl i ng raising box, 21: protective casing, 22: peripheral wall
portion, 23: lid nenber. Cdains [Caim1l]A two-sided attraction
structure, conprising an electrostatic chuck portion, and a power
suppl y phelikenand also of betrgy eeaflrohetlad gobias bAtherggyhuck portion
conprises a dielectric nenber in a plate-like shape, which is nade of
an i nsul[@@44)g[Emdrepledt] and has a front side and a back side each of
whi ch serves as an attraction surface when voltage is applied to the
i nternal el ecFi@8e3 dhdimite iantasinedlleetiagt 4)0chea iyt adutilites thgvo-sided
di el ectri c nenber,
attraction structure 1 according to Example 2 of the present invention as dust
collecting means. For example, the dust collecting apparatus is used together
with a ventilation unit (not shown) in a dust-collecting/ventilation system
provided fo a house or the like. Note that, the two-sided attraction structure 1
used in Example 2 is practically the same as that of Example 1 illustrated in FIG.
1, but has structure in which four electrostatic chuck portions 2 are connected in
parallel to one power supply portion 5 (dust collecting means).
[0045) In the dust collecting means of Example 2, as illustrated in FIGS. 3, the
four electrostatic chuck portions 2 are provided upright on an upper surface of a
support member 12 having a plate-like shape, thereby forming a dust collecting
portion. Further, a sheet of filter paper 13 is detachably attached, by means of
the attraction force of the electrostatic chuck portion 2, to each of the attraction
surfaces 3a and 3b on the front and back sides of each of the electrostatic chuck
portions 2 provided upright to the support member 12. Still further, the support
member 12 is provided with mounting means (not shown) for detachably
mounting the dust collecting portion of the two-sided attraction structure (dust
collecting means) 1 in a duct 14 of the ventilation unit.
[0046] In the two-sided attraction structure (dust collecting means) 1 of Example
2, the power supply portion 5 is connected to the four electrostatic chuck portions
2 (dust collecting portion) by a relatively long connection cable 15, and at least
the solar cell 6 of the power supply portion 5 is set up, for example, on a roof of

the house so that the sunlight can be received easily.
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wherein the power supply portion applies the voltage to the internal

-el ectrode of the electrostatic chuck portion, wherein the
power supply portion conprises a solar cell, a voltage boost circuit
for boosting power generated by the solar ceII and char gi ng neans
for storing the power generated by the sol ar ceII, and wherein

the electrostatic chuck portion is formed into a sheet-1ike shape or
a thin plate-like shape having a thickness ranging fromO0.2 to 3 nm

[ O ai m 2007 WOh&E de@ortihg a6 tthe st coltdcting ARROREINGF EQaibdd 9) when the
wherein the dielectric nmenber of the electrostatic chuck port| on is

made of van&latidiethit dfediendindolectingesailhtion [<Psirmis|ddiviewoms ddse or
attraction structure according to claiml1l, wherein the dielectric

merber  ghe ke telglkd st Ridecaie Mk khoandt 0F) the efctrmBthtiddtuck dorEi¥hdber

resin sheet made of a synthetic resin
the two-sided attraction structure (dust collecting means) 1 set up in the duct 14
exert the attraction force via the sheets of filter paper 13 placed on the attraction
surfaces 3a and 3b. With this, such powder contaminants as dust and pollen in
the outside air introduced into the duct 14 are collected on the sheets of filter
paper 13, which enables the outside air taken inside to be purified.
[0048] Then, when a relatively large amount of powder contaminants have
accumulated on the sheets of filter paper 13 placed on the attraction surfaces 3a
and 3b due to long-term usage, the four electrostatic chuck portions 2 (dust
collecting portion) are removed from the duct 14 along with the support member
12, and then, the power switch 9 is turned OFF before the sheets of filter paper
13 are peeled off of the attraction surfaces 3a and 3b of each of the electrostatic
chuck portions 2. Then, the power switch 9 is turned ON again to attach the
sheets of filter paper 13 to the attraction surfaces 8a and 3b of each of the
electrostatic chuck portions 2, and the four electrostatic chuck portions 2 (dust
collecting portion) are mounted in the duct 14 through the intermediation of the
support member 12.
[0049] According to the dust collecting apparatus of Example 2, there is
practically no need for a set-up space or the like for the mounting of a large-size
cyclone dust collecting apparatus or the like. In addition, it is easy to perform
maintenance on the filters, and also, various kinds of powder contaminants can
be collected easily and reliably by utilizing the attraction force of the electrostatic

chucks.

19



[Claim4] An exhibition/information apparatus, conprising

-di spl ay nmeans for exhibition/information forned by enpl oying the
two-sided attraction structure according to any one of clains 1 to 3.
[Cl ai m5] A dust collecting apparatus, conprising dust collecting
nmeans forned by enpl oying the two-sided attraction structure
according to any one of clains 1 to 3, wherein the dust

col l ecting neans conprises a sheet of filter paper that can be

att achedfdstjachesnpr/dromthe attraction surface of the electrostatic
chuck portion by turning OV OFF the power supply portion of the

two-si ded att FaGt i40fllustrates a test apparatus for a plant growing apparatus for
producing radish sprouts according to Example 3 of the present invention. The
test apparatus for the plant growing apparatus includes a plurality of seedling
raising boxes 20 and a protective casing 21. The seedling raising box 20
accommodates absorbent cotton and water absorbed in the absorbent cotton, and
is used for growing radish sprouts P, which have germinated from the sown seeds
thereof, until the radish sprouts P become a predetermined size. The protective
casing 21 includes a peripheral wall portion 22, which is provided upright around
the plurality of seedling raising boxes 20 in such a manner that the height
thereof is adjustable, and a lid member 23, which is placed on an upper edge of
the peripheral wall portion 22, and serves to block light from an outside. On an
inner surface side of the lid member 23 of the protective casing 21, there is
attracted the two-sided attraction structure 1 having a plate-like shape, which
functions as electric stimulation means for applying, by means of an electric field,
an electric stimulus to sown seeds and seedlings to be raised in the seedling
raising box 20.
[0051] In Example 3, the seeds for producing the radish sprouts P are sown into
the absorbent cotton containing water in each of the seedling raising boxzes 20.
Further, as the plant length of the radish sprouts P that have germinated from
the sown seeds becomes longer, the height of the peripheral wall portion 22 of the
protective casing 21 is adjusted over time so that the tips of the radish sprouts P
(top of plant length) are located within the area of the electric field generated by
the two-sided attraction structure 1 functioning as the electric stimulation
means.
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structure. [ aim6]A plant grow ng apparatus, conprising a
protective casing which conprises a |lid nenber for covering a plant
from above and a peripheral wall portion for surroundi ng the plant,
and el ectric stinulation neans for applying, by neans of an
electric held fromthe electrostatic chuck portion, an electric
stimulus to a plant when the voltage is applied, the electric
stinul ati on neans being fornmed by enploying the two-sided attraction

st r uct urfe0SEIC Mhai fHllowihlynd ?ﬁ)\ﬁhg&b@ﬂ WEBs dodducbed H0th RAEOG Z0 {0 AGHeH
onto an inner surface side of the |id nmenber of the protective

casi ng, 21 in 2008\heideh Rotparipes ivaliemalde waaingd CWdrhParaivel Beaplt e Al the

casing is adjustable in height.
seedling raising boxes 20, there were used four plastic containers having the
dimensions of 4 em X 6 cm X 2 cm (depth). Further, as the protective casing 21,
there was used a cardboard protective casing including the peripheral wall
portion 22 of 20 cm long and 30 ¢m wide, whose height was adjustable from 3 cm
to 10 cm, and the lid member 23 placed on an upper portion of the peripheral
wall portion 22, Further, on the inner surface side of the lid member 23 of the
protective casing 21, there was attracted the two-sided attraction structure 1
including the electrostatic chuck portion provided with carbon electrodes having
an electrode width of 3 mm, a gap of 1 mm, and an overlapping portion of 1 mm.
Then, voltages of 800 V were constantly applied while a distance between the
top of the plant length and the two-sided attraction structure 1 was maintained
at 2 cm or smaller until the plant length of the radish sprouts P reached a
predetermined size after the seeding. In Comparative Example, no voltage was
applied.
[0053] The results thereof were as shown in FIG. 5, and in the case of the
example in which voltage was applied, the rate of growth was approximately 1.7
times higher on average, compared with the case of Comparative Example in

which no voltage was applied.

Reference Signs List

[0054] 1: two-sided attraction structure (display means or dust collecting means),
2: electrostatic chuck portion, 3: dielectric member, 3a, 3b: attraction surface, 4:
internal electrode, 4a: positive electrode layer, 4b: negative electrode layer, 5:
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power supply portion, 6: solar cell, 7: voltage boost circuit, 8: large-capacity
capacitor, 9: power switch, 10: set-up place, 11: information, 12: support member,
13: filter paper, 14: duct of ventilation unit, 15: connection cable, P: radish sprout,
20: seedling raising box, 21: protective casing, 22: peripheral wall portion, 23: lid

member.
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Claims

[Claim 1] A two-sided attraction structure, comprising

an electrostatie chuck portion, and

a power supply portion,

wherein the electrostatic chuck portion comprises a dielectric member in
a plate-like shape, which is made of an insulating material and has a front side
and a back side each of which serves as an atiraction surface when voltage is
applied to the internal electrode, and an internal electrode mounted into the
dielectric member,

wherein the power supply portion applies the voltage to the internal
electrode of the electrostatic chuck portion,

wherein the power supply portion comprises a solar cell, a voltage boost
circuit for boosting power generated by the solar cell, and charging means for
storing the power generated by the solar cell, and

wherein the electrostatic chuck portion is formed into a sheet-like shape

or a thin plate-like shape having a thickness ranging from 0.2 to 3 mm.

[Claim 2] A two-sided attraction structure according to claim 1,
wherein the dielectric member of the electrostatic chuck portion is made of a

synthetic resin and/or a ceramic.

[Claim 3] A two-sided attraction structure according to claim 1,
wherein the dielectric member of the electrostatic chuck portion is formed info a

flexible resin sheet made of a synthetic resin.
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[Claim 4] An exhibition/information apparatus, comprising
display means for exhibition/information formed by employing the

two-sided attraction structure according to any one of claims 1 to 3.

[Claim 5] A dust collecting apparatus, comprising

dust collecting means formed by employing the two-sided attraction
structure according to any one of claims 1 to 3,

wherein the dust collecting means comprises a sheet of filter paper that
can be attached/detached to/from the attraction surface of the electrostatic chuck
portion by turning ON/OFF the power supply portion of the two-sided attraction

structure.

[Claim 6] A plant growing apparatus, comprising

a protective casing which comprises a lid member for covering a plant
from above and a peripheral wall portion for surrounding the plant, and

electric stimulation means for applying, by means of an electric field from
the electrostatic chuck portion, an electric stimulus to a plant when the voltage is
applied, the electric stimulation means being formed by employing the two-sided
attraction structure according to any one of claims 1 to 3, and being attracted
onto an inner surface side of the lid member of the protective casing,

wherein the peripheral wall portion of the protective casing is adjustable

in height.
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