DESCRIPTION Title of Invention TWO SI DED ATTRACTI ON STRUCTURE,
EXHI 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 | ant grow ng
apparatus, which enploy the t3%925§§3§£F?P25?F§n structure.
Background Art [0002] For examnple, when information, such as a
product illustration for an exhibit, is displayed in an exhibition

hal | exRi.pitd oducts or the like, the follow ng are perforned
becausgP][t%e&:InnnfqrggElngpi on cannot be attached directly to a wall, a

b ovi deiNQEIPED SIRRACTIOR (SPeDCHERES BB NG ﬁ%ﬁﬁﬁ%{:}%ﬂ&%

o AP O LS S S RPN R S L
: . hl e 1 : ti

s di s BJORTSR AREAIERTHS oard. However, if the (nformation s

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 exhibition/information 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 informati on outdoors tenporarily,
such as a direction guide for giving test takers directions to a test
site at university or the like, typically, a sinple signboard is
prepared, and the displaying of the information is performned
utilizing a gatepost, an outer wall of a building, a tree, a sinple

st ake, ﬁ}% hEh‘?idej %;et}faén i&e%oe#rﬁc@[gsc’d}ougﬁ er, it is troublesone to

keep the prepared signboar orage; and hence the fact is that

t he pr t kon,.and di.scarding of .signhoards,.are. repeated every r.
Thus, | TR ERPUBREBLTERRARTR it Haer PE B o i Bl E Rt g e
poses vyarious.problens ingludi ng wast}ng .of od etc. and efforts
Cood t HaPRPETIRT GBef Rt P reto g defding RS s ffepBonS’ib s test
ventilation is. prayided,indoors by jntroducing outside air indoors in
2obui | g RS geahe HET A pRalbon sels etbodid'fs Bidpdred 8h thd
dust-CﬁlITcLing/égptilation syste?i ncluding: a ventilation unit Eor
supp! yAHplavingrsfddednfaination s peripeesd atiliang misuierpelo s angr wall of a
collecting.air in the respective roons to thereby discharge the
col | ecbudding dirempor Hi shalgriser ot 1Bt ph@ kppdeeatien.colagevey tos
an outside-air inlet of the ventilation unit, for collecting powder
cont antreamiesonse bh kaep dlue preparegaiigeboandrint sterags, sindeherice tihet fnotlircdht
fromthe outside-air inlet. However, in the case of a conventi onal
dust cohé prepargtmppmatisandiog dfsigiwadds bre skpedtedryeye peat.at Tlons, the
systemof this kind, if the dust collecting apparatus is a |arge-size
appar atlisplagngh ofs iixforyetone rastridolthemighhgswgpar amgshddPapests various
Literature 1), it is difficult to secure a set-up space therefor, and
al so, paiblbanadnekidihgfwddtaigol wpoedes. andl effurts ased tha@atr. Further, if
the filters are such sinple dust collecting filters that are set up
at the[@a43i Bereidr, fod Bkamblgria £eavs sviterpraltgativhak ORI indoors by
contam nants cannot be collected sufficiently because of

i nsuf f e 8A&NMNET 0@t sHS i PhdReh 11R0a flNTdiheNike [008Rke, | theddist h1@Riddda
the case of such a dust-collecting/ventilation systemthat is used in

a bui | di8geoll iR QURTIERE: SOty (Bleludiay) PRRIANLARNTBYiPE0 SRRy ing

dependi ng on the "use of the building or the surrounding enviro

ther eoiauriﬁédt ﬂt%icfe?%%}to%gﬁ%itweomcfog r{?&ﬂp laﬁae%;l%e%ﬂﬁgd&ﬁ 6 G8k lr?%éé-c@ﬂfe

apparatus its e’ so another pro w ener gy
: I : ‘ : ]
Far t horodilf (& Bhe®byr, SEEHARARAR MR LA® s RELeaBlhe: FnF O il of R o

R RIS ETTE L e —
b, Nt S SEL R 0V 00T 400 L5, 0o 0 L5100, RLANLE AKS o
F arrrru[dilé’l %u\’égild%t—eili?eisnlgtr.]d owivgsesr? 1r1I1u% éoc%rg]e of a conventional dust collecting
apparatus used in the dust-collecting/ventilation system of this kind, if the dust
collecting apparatus 1s 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/ holding a

[0005] In addition, in the case of such a dust-collecting/ventilation system that is
used in a building, the around-the-clock (all-day) operation 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 exhibition/information apparatus, the dust collecting
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sem conductor substrate, which is widely used in an ion inplantation
apparatus, an ion doping apparatus, a plasma imersion apparatus, and
the like in a sem conductor manufacturing process, and al so focused
on a self-generation function of a solar cell. As a result of

i ntensi ve studies nmade to sol ve various problens posed by the

exhi bition/information apparatus, the dust collecting 3

apparatus, the plant growing apparatus, and the like, the inventors of the
present invention have developed a two-sided attraction structure in which: the
electrostatic chuck has a two-sided attraction function; the two-sided attraction
function of the electrostatic 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 made of an electrically insulating
material and the other of the attraction surfaces i1s caused to provide an intended
function; and the solar cell supplies energy necessary therefor. This has lead to
the completion of the present invention.

[0009] Therefore, an object of the present invention is to provide a two-sided
attraction structure, which can be used repeatedly with remarkable ease, thereby
being free from the problem of material wasting or the like, is also free from the
problem of energy, and 1s applicable for wvarious wuses such as an
exhibition/information apparatus, a dust collecting apparatus, and a plant
growing apparatus.

[0010] Further, another object of the present invention is fo provide an
exhibition/information 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 1is 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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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 det I r.act: i: f

ei ect r Tty ¥ Rat 2B ARhe: ByloRl AEtn bRk iR0eiRA 30F PROGAZ o Blkut
surface; ilsn causedr Lo, pr orvi dcf an i nt elndleig f nctign' andtt he sqslwar ided
cel | sBRPITES ARHEFGY el BT y Y h&PUGF M8 naROYGHIFHS e CWo-side
conpletjon of the present .i.nventio 009], Therefore, an,object of
Che’ pr BtheSon i ftRe; Phict 5F GinpaBle, of PHlyiign B fociis, F04 eerfibet: en
whi ch can be used repeat edl .wit?l rerrarﬁaql)o#eehease th reb)(/31 Jbei nb%ﬁfree
from t RECHROSTERY t tigg P yosttht Hethe peedy andsegdlipge Hagmre
the problem of energy,. and is applicable for variqus uses such as an
exhi bi EFURMaHLEE FRET SRR a%etfﬁ}n%r%lﬁg?eg oot Peblg Bkeappar atus, and a
pl ant grow ng apparatus. [0010] Further, another object of the
present invention is to provide an exhibition/information apparatus
formed by enpl oying the above-nenti oned two-sided attraction

struct &p ,tmvmm:i:/fr Anbe set up with ease at various places such as a
gatepost and an outer wall of a building, is free fromthe probl em of
ener gy [A&d Theeéiror thanckseah itreenisedprepdeas edivw-siflod 2ifjrabtint lsérycture,
still another object of the present invention is to provide a dust

col | ectomgranpparsa ebectrystade biiuelplootibpngahlien abeee-soppiy poetdon, wherein
two-sided attraction structure, which has an excel |l ent dust

col | ecth@@lédtnedthoia, clabdiowsrtibe @eepribary oldideseic upBbacent heplatelike
and nmai ntenance to be perforned with ease, and is also free fromthe
probl egh@pe, eRBIMYis mhER1A] af&ﬁédlﬁfinrgsﬁliahériémﬁfl@Qfasoﬁjfﬁﬁit Sfle tahl a back
present invention is to provide a plant growi ng apparatus fornmed by
enpl oybig 409 AORUEHBEVEERRG Y Werratded sa%};cfafc@%h&? volth e b %‘%ph%'tﬁr}éle

is capable of applying, to seeds and seedlings, an electric stimu

o 1 B BB O 100340 G 40 WA i monmbes

Sol uti g b-irP E}P@b@&‘er supply portion applies the voltage to the internal electrode of
the electrostatic chuck portion, and wherein the power supply portion includes: a
solar cell, and a voltage boost circuit for boosting power generated by the solar
cell.
[0014] Further, the present invention also provides an exhibition/information
apparatus, which includes display means for exhibition/information formed by
employing the above-mentioned two-sided attraction structure. Further, the
present invention also provides a dust collecting apparatus, which includes dust
collecting means formed by employing the above-mentioned two-sided 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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[ 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
intern : d AN, | rnal el ect node,nounted into,the
di el ect% ??Cghr%rg}rﬁﬁ)g’r& \?\%g%el?gubﬂjeﬁ%g%rﬁg Hgﬁ%enp%hr Y%%a%aplﬁla}p@%wtﬁhe

rode of the el ect ' huc rti.on

| t t h.nt |, el | t gt k
and. wanaFl IRABOREPL B tsSr & ot HEhGuBEinaiid i BFO-AR 4
{00141 PEERERePon L Usee bt CF o) oLy bt dpclide” &t ookt e
e bi CHORFITHA BIAFRRTEOR # GLRGaD By SHABFOVHH LG Bl et a0d material

t wo- si dec(ji attraction _structure. Further, the present invention_also

provi dé8dahaa drey side endg Appasidesandihiecdmtemal phedreflesmoppted dttonde

means formed by enpl oying the above-nentioned two-sided attraction

st r uct Gaeectrig nramben, andthatihei frovhtsidm aalds thebeek deéde afpttendielectric

gr ow ng apgar atus, which includes electric stinulation neans forned

by enphesthhgr taashagyve- aetheoatdattien sudbdeatheacvoldbagstis uggplicl t6 athe

appl ying, by neans of an electric field, an electric stinmulus to a

pl ant whiemmehelacotadage Thsisapht iedectr¢@atid]chuekt ertime sent bi rof ethie imipolar

it is only necessary that the electrostatic chuck portion

const i typé,ng whech tiee siededstitic dohdloposfisndhtludes Bohasiigvatcldceaste 4hed a

dielectric nenber in a plate-like shape, which is nade of an

i nsul atepgtivataedtabdand thasindefdndlestird@e,amd nehpdekofsideuniidlat Bepe, in

internal electrode nounted into the dielectric nenber, and that the

front silehatice tdlecthasatiel dBuek pHaidH eheRiddsC B SRERIREIMBeAGve)

the attraction surface when voltage is applied to the internal

el ectr @i@trotuss thoenRirRS! ERRERILC afRUHE ROEAHAD (SBYLiDE Q&ietiggmunded.

bi pol ar type, in which the electrostatic chuck portion’includes a

posi ti t [V : :
PRt #glg%ggfbg?@t% ﬁ?@@fﬂe cBlrB SR RIG A% V\#ﬁl‘g}]dr{%% BQ eecl?l 00% I type

el ectrode, or e unipolar type, 1n
huck i j NG l. it ' t t
"t or narCar SR R PR L ol PRk (6 B BN G5 HEER RRA N0
Howeve b iioE iasncgref(gris%dt tehat0 tfée elsectroesteati ¢ chuck portion be of
t he blgofar Vise B alRodheEopPatig Wfee5e8S Uy ant ageous i n

i di [ t wo- si d tt ti f . and al th
o oundig:§ls TGt ThERRERER). B Tei Habe Pk bR o ter oo betet i1
et BBEr R B aSEnREhS chRuc SP8,BEEb: “or e e e e

handliggaand dyrabi]ity, the electrgstatic chuck,gortion IS )
pr ef er &NWLYESr ithe 9w aimdt of| haadlang padofurpbiinh theatlectrostatisreiyek
having a thickness of 0.2 mmor larger and 3 mmor snaller, and nore
pr ef er ABF{on ds toyietqabls fomed snimmaosheedrliies shage 1ornm thin srate-bike gifape
the thickness of the electrostatic chuck portion is smaller than 0.2
mm t hbesingadhigkmebs eh8. 2ofne ompaiger sindgs mamdiresthallet,yarshhode pabierably,
because the electrostatic chuck portion is too thin. On the other
hand, &fthiblenedsi ekOésmmfort lseget antlr bahat e soiibdke. pdf ttherthidieas gérthe
than 3 mm there occur problens of an increased wei ght and

electrostatic chuck portion is smaller than 0.2 mm, there occur problems of

compromising handleability and durability because the electrostatic chuck
portion is too thin. On the other hand, if the thickness of the electrostatic chuck
portion 1s larger than 3 mm, there occur problems of an increased weight and
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reduced handl eability. [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

si de o%%%@%dﬂié&@%%ﬁlﬁynenber may be fornmed of a synthetic resin

whi |l e raction surface side thereof nay be forned of a
ceram I X I i n where_t.he of; .t.he .two-sided ..
ttracOOHsFERR: 8o dif e BRI Bl 3Bttt iR 2 bortion, 2
tenperature.is normal and humdity is.not s i.gh, t.he entirety of
e’ i SYBERS RRoR o LesrPerapty PP e RBeadnE P thecpie O the
Exanpl es of .such case incl ude: case,.in which the, two-side

e T acEnarPIded G Bons SuEtiendbr ntiztiunth the (ielcine i teers gy be
attraction structure_is, used outdoors byt at _a place where a roof or
t he |ik@m%ff ffodi gwahelisgresipase 4 rerimeh tﬁétqrﬂ@tléfpbfedwggx thet jggroal
structure is used in a vacuum On the other hand, in a case where the
use of elasbradgomenatasl maide deinh agey bewndary; sreststaction; siriags side of the
where tenperature and humdity are high, in a place where netal )
wast e, dielediricosiensharhemiycke [orared hbaldykahetie sesin whilerthe gfihee atéirsstion
a gas is handled, the entirety of the dielectric nenber is preferably
f or med suffage cedeabhereoExzapbedorhed wfa caseicncFodexamplesm arcashivlhere
the two-sided attraction structure is used outdoors with no roof or

t he |i klee preevofiélte tevoesided igttwdriton strectwe- sdldedphick rac b omtrsdsplatraria
is used in a factory; and a case in which the two-sided attraction

st ruct widch seugetatureaisvactimal anduidnddityazenshebehighasha @itideie Jdfi e
is generated. Further, even in the case where the use of the

t wo- si desledtrid aEnigdr & prTbididy tfokesdfag &ynbhéthe rbdht eMxedgslesidf dutd
two-sided attraction structure is to be attached onto a wall or the

like phst thORdY PPESHORLIdELROTwhaRIA sttaRtSo R LIRS ANRI 8, usk@8ndoors; a
attraction surface side is preferably forned of a synthetic resin

whi | e thg. of RaticRithbastd-SlledWttAfRioH S8 ubfureOfsM B Phufllosbss Bt &t a place
[0018] In particular, in a case where the two-sided attraction

struct W}Ferbsahf%g%rftﬁ%’liﬂ%@fs ﬁ%&%@@écﬁaﬁd‘s C%éQIiHIVE]{u%H/ RNQF B QM ttraction
apparatus, the dust colTecting apparatus, the plant grow ng

roo- < atesfls SlfeitG vhtyih, SRLUFOATadn P R 15 usnotthe

o S TRLT e EIE SRIEL o, S o e ISR 5

nore preferably, jnto.a flexible resin.sheet, and the total thickness
07 ¢ ho PR Se TR 1R G MGk TR DYRSTG 3 RSP Graaarh Cr bR
is preferably 0.2 or. larger and 3 or smaller. In particular, |jf
the di KEEEr{TcimR Waetor Bad 1§ ﬂ}a@cﬂéﬁ,' ther Graretuof ihe aelecipmaaber
total thickness of the_electrostatic_chuck portion is set to 0.2 mm_
or | ar gemrafeaablys fomment of waicesrmig higaaplasost sUEl @sacinchyia:i arrase in
becones easy to deformas a whole along a surface to which the )

t wo- si aduchtthe dercroded mttrectipe stsuctorges usedeontdporyivatlemorwof evdheilike
a portion to which the two-sided attraction structure is to be

at t achedovidedunade an wieieh, thiehiewa-aisledi aldtacdiar alpticturesisruseduimea daotopg;
attached thereto with ease. [0019] Further, in the present invention,
it is andyanesessarwhichathd heropaded sipitionpetiuconre dnstsetluin rag vihbeum
two-sided attraction structure include at |east the solar cell for
gener atirognd awdach wioesvdasinadrobie 1¢led iepeigntédt oFattdelr éverenetigy case
and the voltage boost circuit for boosting the power generated by the
sol ar efldrettBeet FadenREeLsgal attQictidhoMtr-détige tthRed Whxcsiidethe latter case,

if the two-sided attraction structure is to be attached onto a wall or the like

7



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
porti O%He%epc{neig%rnt%béiéie RAQVdoE G s E&@Q%%@ggéﬁe@%ﬁe &‘d%‘ct?o%[ Suﬁ%éé @[gl%
or a large-capacity capacitor, for storing € power generated by e
solar cell..sg that the.twy-sided attracti fupctign of the 1
tvo- i eareleTT PRt s ae b o by Bt Bl e ROt AR RARot Ritagpaide is
gener at.i on %upction of the solar cell is decreased, such as in the

ni ght t F 2T R BfE*HPENt of rain, or the like. Such chargi ng neans

vari es nding on the. use of the twod-sided attraction structure.

For exéﬁﬂﬁf@, T P iulls et 6t howb. B¢ cath SH0EH PTASHOD: Sp g s aused
used ag thf di spl ay neans for exhibition/information of the .
exhi bi {%nfenfedemitie othgp sEREIEEN/ infrnaadonyy 2pRgRc ey the Cet cerdlegting
means is preferably 200 mM or |arger so that the two-sided _

at t r acBPBArsiusy e plantarowies abaaprivgerethe Hke, Hos rageired that te weight
two days. [0021] Further, the power supply portion may be provided

wi th acpshertvawsider téraghionestrortOrFtself theateduredpoierosiipglyy asaforbde
made to the two-sided attraction structure or can be cut off when
needed eldetrostxiaomhecki portive, dhsedishetict inenthso - iededf &t prafetaldy formed
structure is used as the display neans for exhibition/information in
t he exlmin 4 iresin sHatnmabdenf apparthitie, rekhe gqaaverors wirtfdrably, tiheo pdietible
supply portion may be turned ONV OFF at the tine of replacing

i nf or meédiansiget] badl theetoahl clhaickadsonf ohé heedicphey dR@RSportivht iRluding
for exanple, in the case where the two-sided attraction structure is

used asghé hgtdiusl otitt®kt i.snﬁréf&addb%BerQtrHﬁl Bt $4rge| d1RT Bl MEn dPRARASS, In
t he power switch may be turned OFF at the tine of replacing a

sheet Qhrfibhl@! ifPARLAI UG ACNARIb R FBRhed 1AM @ ANBDR! FR61h@Bt and the
surface of the electrostatic chuck portion. [0022] Further, in the

Pr esent i PYRMIREs of thd §ie9f{ijo¥t£f'cc@fﬁﬁ;%r}¥oﬁtﬁ%t islde & befh{rﬁ%&%faggeé%%5

portion and the power supply portion constituting the two-si

attract) ”oxséxﬁ‘f-lﬁlaﬂrt%e%‘?e&%ﬁ%ﬁﬁ%%ﬂutcﬁ gﬁ?@@nﬁ?‘g&éﬁeg %ta%%g{) JRA ﬁis % whole

supplied fromthe 'power supply porti I ¢ chuck

oy be g S ke Thich R SsR A AR R YRR Rffethen

additign, the electrostatj.c chuck.portion an h ower suppl X

or t 1 o HsaS e EOh s S THgn dAo R Ehe Arprided aruBRden,H Gyte is to be
connection,cable, and the e|lectrostatic, chuck .portion may be set u

at & CORPSRERNE ?Hré(@g AR ot S GREHOR RSBRSFUBB 199PORS kiAdhed
set up at a convenient place for the solar cell to generate power.

Fur t het2ezedo gyl |§8séecessary, the solar cell and the vol tage boost
circuit constituting the power supply. portion may be forned

i nt egr 899191 Fayther, NocHie pragenthiveriony|lhde oy peesssaeyy that the power
connected to each other with a connection cable so as to be | ocated

wi t h asupabepetieretmishduhing e23yo-pslelorttaebion tphebpravneside ot least the
exhibition/information that is forned by enpl oying the two-sided

at t r acstvlon @&k foot garersfinghewarebe ronienterg ppricanendrgyi ingo alécdticienerpy,
exhi bition/information apparatus, the two-sided attraction structure

i tsel f amdytheevalsert lasost kercditsfol dyopBagsheipowalti gdneratel bf thbaeolar cell to
attraction surfaces thereof is attracted and fixed at a target set-up
pl ace, veliabe ascos@ay Epostovidingetheofwasidicdl Attddtdniietionl tohdlel 4igrastion
el ectrical insulation property like a ceramc or a synthetic resin,

an out etrfé@bs f tAcbbbihdistdbs W NGRWeBcB®Statid RueRN¥EMEdONRheR Aufiftied

thereto. Depending on the use of the two-sided attraction structure, the solar
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outdoors, such as a poster or a direction guide, nmay be attracted and
fixed. Further, the two-sided attraction structure nmay 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 franme body for

or o P BB PR e Ptk 1P LY s BSR4 18, SopgbRtaRR
attract.i 02}%5%1;1”%3? ur %%)llrﬂl]g%useqljl as the display neans of the

exhi bi £101 {' %VB%r at U€°as descri bed above, the two-sided

i d. lighti. il um [ f
"t or QTN GREEnIH & (e 0y s iR R bR o v ohar eGuldp P
e, oSSBT ghel T HERRAT HATA e PRREH ISy G Bl FALAES Piief bt he

attractjon structure of the present. invention dis_ installed.in the
dust c@h#@cﬁ%‘@i%ﬁ‘ﬁ’&%@,s’t??et}flﬂgmﬁ:déﬂdamer sekaropels i thereqlr atilizes) the
may constjtute the dust collecting neans for providing the dust ,
col | ecehpehtiAptibendayiimes fhei RSt sBppit PPTemds tiyelarablis pgedded with
attraction function of the two-sided attraction structure, the

t wo- si dbargingraeanarswtr astaubetteny obel rgechedcty capsgitbncler otorng the
support nenber having a predeterm ned shape to thereby constitute the
dust copbivettgengratednyy. tirausdlhecellj so thed theotved-diedat tttr aationofunction of the
structure, a sheet of filter paper may be attracted onto the

att r actworsided hticaction satdotaet ngy bewdervidednivam wanhsthet mowédregeipration
constitute the dust collecting nmeans. [0026] Further, as for the

el ect r ifen&lanrol 8hé @olareadlb id datrdased, osuntdabyn eiifel wighttinid)ent the- svaadof
attraction structure of the present invention, and is used for

appl yi Rgin, byr MBaNSkOf Sheh allRebideL ndfldvatiee @Reidihe &t ithyl Wse 108 the
pl ant when the voltage is applied, for exanple, in a case where the
pl ant  gneWideH aRBAIAIHS strietdes RPoPkybalbléYivfa $88d! Whgrd 3h8i Ho-sided
boxes for raising seeds and seedlings that are germ nating or

gr oWl ng¢,aRdoR sPRREERS IS ePsd A af&@@fﬁ%ﬁﬁe@@% LR ﬁ;‘i—‘%&idi&goi}the

rai sing boxes, the electric stinulation nmeans may be fornmed into, for

exanpl| %xhﬂni{iﬁﬁ}iﬂl;of%ﬁ?aftgqﬂé'&Pgapét%tseth% '%%g% %gy!f@g? Plend &)’a&&g‘?ﬁ ig‘f%?ns is

resin or 1nto a exil si n shee attracte
t f i I i.d,.
part erb ok g 5l TR A0 R IR e BE ven

e BB ST T AT B S o oo 1 suen @
[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
mnformation or the like attracted onto the display means. Further, for example,
in the case where the two-gided attraction structure is used as the dust collecting
means of the dust collecting apparatus, the power switch may be turned ON/OFF

9



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,

ond =299, L9RE AR5 P SBLEP.PBOZE Ry S, Nk oo s
I R e T S

cehL L SAgpll BLBOAE 90 ARPRASLAS. OB LT STty A e
o oo AU SRSV RIS LS 2 08, SLLFRET LoD CARES) O

exhi bition/information apparatus of the present l}nvent I on can be set,
up at VEPI® ;ﬂ%&c@;%@éwcagr%%gapeaagﬁteénbe &fcBuptlrer so that power is

supplied from the power supply portion to the electrostatic chuck portion. The
electrostatic chuck portion and the power supply portion may be formed
integrally or may be located at the same place. In addition, the electrostatic
chuck portion and the power supply portion may be connected to each other with
a relatively long connection cable, and the electrostatic chuck portion may be 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 1s 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



12 wall of a building. In addition, the exhibition/information
apparatus of the present invention is free fromthe probl em of energy
used therefor, and also can be used repeatedly. [0029] Further, the
dust coIIectrng 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,a0d:hpg RAGKLSLEE Lher 88ketide ﬁ‘?ﬂ%r bt BAL KRGy,
’tﬁ P t dugﬁ ?

apparatus o e presen |nvent|on has a excel i ng

functi gy &{’ %{%(LO‘E‘% &’eée&{:’& ﬁ}reugm?aga & thgére fo?ate%ln into a

narntenanc erior ned W t ease ?n ad us

collectin ara s of .t r on | ee fr

or obl oRFETeERERAH Bnee bodf RBLTRE Ry il %% é RS SR e dispiay

col l ecting ap atus of ust - col | ctrn ntilati t

or ovi dEEANS- & TSN dPRG ﬁﬁr@eatgr%reﬁesu St ohaiiractedundoietd of fhe dasget

col l ecti ng par at present i nve i on can ied to a

parti cS&vHE e%gwggﬁzﬂla qi8ey géigarion sgr §§§|%S€‘Eaﬁ‘§@5 the deame body

line, aqr the_ |ike of a sem conductor mnanufacturing apparatus. [0030

Fur t hefor fisplae gndithe draye mydapivardispleyor evseriosheld mivanation ort

electric stinulation neans for applying, by neans of the electric

field, likge electric stinulus to plants inciuding seeds and seedlings
to be raised, is formed of the two-sided attraction structure of the
pr eseni003dle Huirtirer, andhiescagei wherdthe heosided atipbrtiosérafture is tised as
pl ant grow ng apparatus of the present invention can be set up

out dootke wiishlagaseank soff thee ek hibitiohvénforolsitem appersngyasisleseribet ebove,

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

[FI G 1he EBwGsided atteacttapbanetwre/mayeilsd be uded aisilbiiign ot Wonsitketon for
information or the like by utilizing the power from the power supply portion of
the two-sided attraction structure.

[0025] Further, as for the dust collecting means that is formed by emploving 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

11



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]

vi ow (g*%“ﬂe%’?%ﬂ%"fsy aébﬁ%@n%ﬁ%’éﬂaﬁ%% R A Bo d@?é%ﬁ%ﬁ kiing
2 ol t REPRFERE eI Rhar e Hitv=fEt 5T ep e %ﬁg@o%%c ok sreioRyR

A 0 A Bl e SHR n

i nvention. [0Q35 FIG 5 IG 5.is.a hovv;n reultsofa

ol ant a?ml dhBbe Gona set e By R GoT BE b PR R s may
f d di sh t di t

EL(ZR‘:)I g ?nquﬁgt?tg); %gﬁqxq%g ?8, g‘gglrlll bl:ogré Sll’l glpll’)?a%eshk%(:%graptla nr%adg of a

synthetic resin or into a flexible resin sheet, and may be attracted onto a part or

the whole of a side wall member and the lid member of the protective casing
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
can 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



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

h - .' 1 . i a
of "t ho k& BRIEER, 7 b 280, P B sbaARRRLA A (SRt RHE B lthe
exhi bi tion/i.nfor

tion. | n exhi bitionli [ | Qn
cppar ettt waREPh Y fres from, e abfBar B sBbiah eod LREERY, Plalyo g
as the,dis Iary mfig]iyi ncl udes an el ectrostatic chuck portion 2 and a
power gﬁd'bslpef/l PR 5. The el ectrostatic chuck portion 2 includes a

di el ectri r 3in | at.e-l.i ke shape, i.ch is de of .an. .
o Stbhonitathe tha RSB e Sraoeatic & HipHsHt anvTHiS fgriven
el ectrode 4 miunteﬂ intg the di,el ectric .menber 3, %the front and
back siPdedreosolapneeli apdds dprmed e prpleapgdhestwe-piaee: aigradiny seastuse

and 3b, respectively, when voltage is applied to the internal .

el ect r dereprpviding hsvievo-sideg! attysstionomnstiopn desirant siderand e bagkh gidg

vol tage boost circuit 7 for boosting power generated by the sol ar

cel | 6therepfapPhersfoxmithagast col¢nsingmapparatueoéthe poesent ghvemfeon has an

el ectrostatic chuck portion 2. _
excellent dust collecting function, and allows the securing of a set-up space
therefor and maintenance to be performed with ease. In addition, the dust
collecting apparatus of the present invention is free from the problem of energy,
and 1s thus remarkably useful as the dust collecting apparatus of the
dust-collecting/ventilation system provided to a building like a house, for example.
Moreover, the dust collecting apparatus of the present invention can be applied to
a particle removing apparatus used in a processing chamber, a beam line, or the
like of a semiconductor manufacturing apparatus.
[0030] Further, in the plant growing apparatus of the present invention, the
electric stimulation means for applying, by means of the electric field, the electric
stimulus to plants including seeds and seedlings to be raised, is formed of the
two-sided attraction 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

13



[ 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 mensi ons of 500 mm (Il ength) x 400 nm (width) x 1 Il M (thickness),
are sandwi ched as the internal electrode 4, while being spaced apart

frome - her I | ene. r esiin. I
nave Ao A ianes EhetaE Rl R WY BB, S G R Bl ttich
(t hi ckpess)..and nstitute. the dielectric. nenber 3, and those two
poIyetﬁ?P%%%uﬁggi%agﬁggggo%mﬁz?%%e?Eﬂ%W%#“¥%e positive el ectrode

| ayer d gat.d | ectrode | ayer .4b nade .of copper arge

f of med TR QPERSTS Far IR 21485 Grbltna@rinicns Shelafie 80P e iR Gry e
adhesive s . J0Q39] ,Note that, in aml e he internal . .

ol oot r bt AFIG KA. P Bh o lembop fpr IFWe%%Icé'i B0k {6F dlespaing the
| ayer 4a and the_ negative el ectrode | ayer 4b, ich_are andw ched
whi | e BERbEtieRARPIMESIN APRAFAERE haoREmDHyts Binmpde hdvef the present
substantially a rectangul ar shape. However, the positive el ectrode

| ayer Bwemdor the negative el ectrode |ayer 4b may be forned in a
predeterm ned pattern shape so that stronger gradient force nmay be
gener atB3}i {E{pGS)wéi abbkred \rokt expanatariyevehyys abthidingt amnerarlanatory
attraction force on the attraction surfaces 3a and 3b fornmed on the
front pecspeabke stidws(IFG.t B@)diaadestréxplaeatiey Bawialishenkirged roswalhlés.
chuck portion 2. [0040] Further, in the exhibition/information

appar aB(n) dbr Beargibimela dud @divetinguapbyrapastdcoordingoto Egpinplag of the
voltage to the internal electrode 4 of the electrostatic chuck

por t i oprésennéhudeson. bet ween the solar cell 6 and the vol tage boost
circuit 7, a large-capacity capacitor 8 having an energy capacity of
200 mMAROJQr [BI®Rr4|NgFIGWels 88 R&bBIRARY vidhe i1d@dtaatiagld tebt apphfefusttbea
power may be supplied to the electrostatic chuck portion 2 even if
the poyent98Refiaki fhaeahalidrl $36datirse Eoh &pr&@lsl adol @nkeFPREARIPIY 3 of
st opped or decreased. Further, the voltage boost circuit 7 is
prOVidﬁQaph&aniRQMﬁﬁo.“‘tCh 9 for turning OV OFF the power supply to
the electrostatic chuck portion 2, thereby providing the attraction
force e Nk, a agk: si.d f -di el [ .

el ect rLO;Q(%? i Lﬁ{(ﬁug’k rpr)irC% i ;g)nklszbogfagglt tslhﬁgmgéﬁ etg ﬁg’ga t gggit)aﬁ%n%@?lc : Test
[ 0041] Hexe,. hm the.exhibitian/info tipQn par.atu .

he of 2R Seedrht BRI, b RbBAEHAR, 18" SBRORREY B inky APBafasts for
R e B e S e T T R
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
reIatii%ﬁ?ﬁpﬁﬁﬁ(ééﬁﬁ%EFW6n cable, and the electrostatic chuck portion

2 may be set _up at a i . )
[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 exhibition/information apparatus that
uses a two-sided attraction structure 1 according to Example 1 of the present
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conveni ent place 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
t wo- si i hS.-POsI nd arranged at a
set-up p?ar%teéli%g%ﬁﬁaw%ﬁ{ Uf;(ﬁ G%Piebéflfegébﬁ{r?lg&g Iﬁck portion 2 can be
attracted, ch as a.universi.ty school f a cer Then

'n this stat PR St RiP e 508 e Nt B enify L E&sr%s@ﬁf&
posi ti ctrodel er 4a and th at.ive electroela

Phe. el SCHAGGPH TEVEHIEL ForTITEh 2 Tieo ey SBIPARS dar[dssal Fifetrostatic
vol t ag ost circuit_7 of the pawer supply on 5, there :
gener af’hﬁgk PREtIgN 4 2R PoRP W& & Iglﬁ RHEOH 21 a@ﬁ? GHecERnstaiie Cng}é ROFHen 2
back Sl_dé (c)lf the dielectric nmenber 3 of the electrostatic chuck

por t i opngludey 13 diglestrie yaempsrspdy amlnbcikenshanacvhid is (@pdp) oy an
nmeans) is attached to the set-up place, and then, on the attraction
sur f acangdaimet materighangi has dronthandi kadkesides, medben igtemal pelectrode 4
el ectrostatic chuck portion 2, there is attached information 11, such
as a din@ettiedninoi tee tdielectris tmeinber f 3r agdi thadrentudadt baghcides of the
going to take university adm ssion tests to the test site. [0043] As

| ong aslitlheire exdrsber dnserbp et aftoackeoh chirfecaatdsr aafl 3y mesbettivdlg, when
attraction force of the electrostatic chuck portion 2 acts, such as a
pl ast i wpltage ersaapplictM tvdoke ghdsioal oeleatrodavént ifhrabowet | aepdipapektam 5
wal | made of a netallic structure, the exhibition/information

appar atihdudbs bBxsuipt eell omyd bevsledgdipo@nyhane 7 bebsidng yokvednsenerated
object. In addition, the exhibition/informtion apparatus of Exanple

1 has ﬂog'etﬁévﬁﬂﬁﬁME @ Ded ngodse votabe tsater apeatgdleYedttdde 4 of the
remar kabl e ease thereby being free fromthe problemof materi al

wast i NG Qkrodihee bhk&k paRgoabso of being free fromthe probl em of
energy. [0044] [Exanple 2] FIGS. 3 illustrate a dust

col | ectihgRianpar @fe'(!?ro%‘%?c Whidkk 255 Rnt Y051 LHE4RLLiHEE Wb RISl Rurk

according to Exa e present I nvention as dust collecting

means. ((ggh eﬁf(gi’@)in%) 1t ﬂ %H%tallﬁ drn&eé'% gt{a%fc ?fill!la{“ ngﬂtﬁx%gftf B8fich a

with a i on”uni not s I'na vent1 T ation

2t r actgn ok it Gy E <2y rﬁte%x%rrprf(f o R B b A ol are

that Ofmela(eagp coepp]érl alll Ei‘rfg ttﬁe dimenls%ns of 500 mm (length) X 400 mm (width) x
1 um (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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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 neans of Exanple 2, as
illustrated in FIGS. 3, the four electrostatic chuck portions 2 are
provi ded upright on an upper surface of a support nenber 12 having a
pl ate-1i ke shape, thereby form ng a dust collecting portion. Further,
a shee - ] I . I t I t e V] f
tslagﬁx&%«lsﬂécf w ?I?ﬁréelégeécﬁacga gﬁgﬂpf orft E%&H" Hhep b}mi?rl’ﬁgg ha%*%%ahvg

attract orce o rostatic chuck portion 2,7 to e
attraction rf.aces and. 3b on thefront and back.sides .of ,each of
the or sepruitARE e RRtat shaed " HSTes e TR 6 HheRLif ave” a
menber 12, Still fuyrther, the,su re ne r 12,is provided .w th
Tount 1 AGOIRIHE PerattnEiRRyroRS ASEr AL el B Suied iy ALettiemitted battern
collecting portjon of the two:sided attraction structure. (dust .
col | ecthARe naribgt UG BEATIhE P& gorts BECPEHEN At ?@W%]anmwd
t he tmn-fided a trgg;ion,structure (dust cg%]ecti g neans) 1 of

Exanpl &° t@,gettﬁet%ﬁé OEE?F}BI SETORFAL BT EFRRSEL airagdon sypfaces 3a
el ectrostatic chuck portions 2 (dust collecting portion) by a

rel at i waldy 3p oiegmednere dhieororhisngl back sidesof |thgsdietaesris onamhes| § & idfe
the power supply portion 5 is set up, for exanple, on a roof of the
house stedftastatibehuchppyfiien €an be received easily. [0047] Thus,
according to the dust collecting apparatus of Exanple 2, when the
venti | 40040 dhirthed, inltbe edubibitiohliaétimative apphedtive of Srstreplel §, tdiei vever
in a house or the like to take in outside air via the duct 14, the

el ect r gspalsi cpaitiosk Jpdbri applyangf volhegd wo- shdednatrhabhcslecirodé r dcblirihe
(dust collecting nmeans) 1 set up in the duct 14 exert the attraction

force latideatbediskgiortiont 2rinphries, batwac ele gbldrheclhbt fadtthenvoltage
surfaces 3a and 3b. Wth this, such powder contam nants as dust and

pol | enbiohstt BE-caltt 3| delarib-chphéiogucpdcittt ® hairkieh ddedie £ adifELER00
on the sheets of filter paper 13, which enables the outside air taken

i nsi de rﬁWH?%P%Eéﬁth)ovs[&Oﬁe%]erIF@Pby%%rbo@af gé1rtg é’@'tMa\:,c ;@i:icg%oﬁ%?%hy@e

powder contam nants have accumnul ated on the sheets of filter paper 13

Pl aced Applibe & UhACkIRRAHAAWMCRA pBAMS D Rt Af | HRIPLRI USAGEtion
57 § on

the four electrostatic chuck portion ust col l'ecting port are
the podsr 2y o QLo B G Mol ITTLERGER FERRERcky. EhEE e
ol cct r qeraed oot sb OB RS AR ARRD 3P o630 OLVRLE v
SortacedaE JREPD 6t tBac RgreekitEl U Rodiation” chulkSishy t PEREne i
ount od TREERE BEE N4 N PGUS o EoPh SR ed dEoNe et B £ of the
menber e%gdtrostatic chuck portion 2 or cutting off the attraction force.

[0041] Here, in the exhibition/information apparatus of Example 1, the
electrostatic 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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[ 0049] According to the dust collecting apparatus of Exanple 2, there
is practically no need for a set-up space or the like for the
nmounting of a |l arge-size cyclone dust collecting apparatus or the
like. In addition, it is easy to perform mai ntenance on the filters,
and al so, various kinds of powder contam nants can be collected
easily and reliably by utilizing the attraction force of the

el ectr S : ustr.at

2 tost CobRaliEnf BEESfor @ﬁ%%%n%@?m%%aﬁﬁé%%&%ﬁ%?f Bissbablont MAR 85 o
sprouts |nvent|on The

ordin
appar ab 48 of Rﬁ%gt%%a% APsitiy® aplsl aPESRRR Pk RSN Sl BB Bio may
seedl i ISI boxes 20 t|v sin 21 The seedling
¢ ai si nGU55% DG 8‘5‘??{?6‘&%%8&1”3882‘6‘? {}woﬁ%f% 5?? &P r bed i n
the ab nt,,cotton, and s _used for. ng radlsh s r out
have gi‘?@?ﬁa{%% AGRITORRS stam}h%sghgblﬁlﬂﬂl%ﬁmﬁtmn ABPRERISGPE @ngmvﬂ G
P beco a predetermned si The protective casi 21 ingludes a
per i phgﬁaﬂ Wald 58 il8n “dgclzlwl‘«h% PwEeTp FEd e & aﬁrpg‘gr’t ér%d%ap e means
plurality of seedling raising boxes 20 in such a manner that the
hei ght cemgiiadpdiod th@l?ﬁ@tsm%at@ﬁ@tl@n Bhgchigithbis pesitiphied fridsaypaeed abg
an upper edge of the peripheral wall portion 22, and serves to bl ock
| i ght ®ebupraplasetd) dato Grhigh thenelectnostaite chinde wirtione2 | daa hrendtérackad,
of the protective casing 21, there is attracted the two-sided
at t r actsuom &t auehiveesity hmhbmﬂg gatqhztde bf kecatrape, Whieoh ithutlosi date, ahe
electric stinulation neans for applying, by neans of an electric
field, paweelsdteh @ stiurmkedsONots supplsepaseand thegdisitigs elaatheler miveeda
in the seedling raising box 20. [0051] In Exanple 3, the seeds for
produciand tHené@diwhekptiodedaPennb dale dlBtRostaticallnakbesticoRtfenm the
containing water in each of the seedling raising boxes 20. Further,

as t he splagndelll ®aadhHef vdltezd Betss RisRIOME the theaternai] @bml@ﬁtsﬁdhtaféw
t he sown seeds becones | onger, the height of the peripheral wal

port'Ogeﬁ&mﬁiné@EeQﬁ%h%%th%r&?%hWﬂwzéuk§dﬂﬂi%ﬁ%ﬁ@eQﬂﬁbntMﬂﬁ%éﬂkEﬁﬁﬂof
the tips of the radish sprouts P (top of plant |length) are | ocated

Wi t hi nif hegialRai®fmbRBes! S Hife feu@étposg @r&f&@ pa{rmf? 2V‘0W§ﬂ£'%ﬁls, the

attraction structure 1 functioning as t el ectric stinulation neans.

Lo Aupiar 18] hesBRoR RO Do R iR CATAMEIEA 16 T SUON pigte,
Exanpl %ngﬁ Elhgnscﬁgddltjcﬂgl%tﬂ)?xl sﬂr? ebfﬁ(gﬁ tﬁg 1;0%1& di&e \S?E”? 81@?9%§ﬁ%ember 3

pl asti At ner's - hav I mensions

ngﬁﬁg) i?@&?ﬁteﬁc @éﬁ RS ﬂ&?ﬁhﬁ%ﬁ??%ﬁﬁé}r&?r%&?ﬁonpﬁfw fih 25
20 10 dlechitf difde i &Cﬁ%mg? f%gwﬁla%ghg%%vﬁ'a a1 BRI G a8 ety

perlpheral wall portion 22, Further, on the |nner surface side of the
lid nme issigndestse thedest titge casing 21, there was attracted the

t wo- S|ded attraction structure 1 including the electrostatic chuck
por t i ofO¢@vifdelPng BF erBorriste ety slest Havmag ah aemederiglonnivehiph ofhe
3 mm a gap of 1 mm and an overlapping portion of 1 mm_Then,

vol t ag@strartignofoveansf dheopleetmestatica shittle doankione 2aactis supk eashat plastic, a
the top of the plant length and the two-sided attraction structure 1
was nmaiceranmewviatdo® glasgrorsambhesntionall naothee boant ot erdh mae afhe metallic
radi sh sprouts P reached a predeterm ned size after the seeding. In
Conpar atiuwceuts athd exhilativnlihfgenatden applairathis 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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[ 0053] The results thereof were as shown in FIG 5, and in the case
of the exanple in which voltage was applied, the rate of growh was
approximately 1.7 tines higher on average, conpared with the case of
Conpar ative Exanple in which no voltage was applied. Reference Signs
List [0054] 1: two-sided attraction structure (display neans or dust
collecting neans), 2: electrostatic chuck portion, 3: dielectric

”e”berthé”ﬁ};gg’ lr% giestolr&%eiiﬂé‘ ﬁ%e'jérffr%etheé}')roib rﬁro@%%g?%}em rode, 4a:

positive e ayer, negative electr ayer, 5. power

suppl y I i -..Sef ar cell, 7: voltage boost circuit, 8:
Iarge-gggfiiﬁ%“ggggigior, 9: power switch, 10: set-up place, 11

oot on. kg SURELLAOINRL Al S5 RAREE hf oL o

;g?? : Iog?tré I1gr:1 :;grlfpgx%%fllacc%rf&lnegc%é \E%{a%l&ieng 'of 251218 reersie ?ﬂ\?ént\ll\(l)arl las 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 to 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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Clainms [Claim1l] A two-sided attraction structure, conprising an

el ectrostatic chuck portion, and a power supply portion, wherein the
el ectrostatic chuck portion conprisesa dielectric nenber in a

pl ate-1i ke shape, which is nade of an insulating naterial and has a
front side and a back side each of which serves as an attraction
surface when voltage is applied to the internal electrode, and an

Inter nﬂj()éie/h e@‘hﬁg,dgcJS?&ng% i 8u£ﬁ‘801?éeﬂn%céﬁﬂaﬁra%ﬁ§"%? Bxample 2, when the

ventilation unit of the dust-collecting/ventilation system is driven in a house or
the like to take in outside air via the duct 14, the electrostatic chuck portions 2 of
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 3a 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
eyclone 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.
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wher ei nt he power supply portion applies the voltage to the internal
el ectrode of the electrostatic chuck portion, and wherein the power
supply portion conprisesa solar cell, and a voltage boost circuit for
boosti ng power generated by the solar cell. [Caim2] A two-sided
attraction structure according to claim1, wherein the power supply
portion further conprises charging nmeans for storing the power

generagg%@a%?,%%%gé ?](') cell. [Claim3] Atwo-sided attraction

struct claiml or 2, wherein the electrostatic chuck

Paving a thi Sureck PaRgRAE A i AP ARt B £ bR P wrdEradiher

attr aCtplrgéi]uc?ihrgl{%td'ijsrhe sgfo%%g CZIB.ICQ dtir?g %!) aﬁllxng\rgple O the I}rggent 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 boxes 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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di el ectric nmenber of the electrostatic chuck portion is nade of a
synthetic resin 23 and/or a ceramc. [Claim5] A two-sided
attraction structure according to claim3, wherein the dielectric
menber of the electrostatic chuck portion is formed into a flexible
resin sheet made of a synthetic resin. [Claim6] An

exhi bi tion/information apparatus, conprising di spl ay neans

Lo SR 0 LS LRI TR e TBL YL AG LSOy 31890 to Auguse

21 in 2008, and a comparison was made against Comparative Example. As the
seedling raising bhoxes 20, there were used four plastic containers having the
dimensions of 4 cm X 6 em 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 em long and 30 em 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 £900 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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[Claim7] A dust collecting apparatus, conprising dust
col l ecting nmeans formed by enploying the two-sided attraction
structure according to any one of clains 1 to 5. [Caim8] A dust
col | ecting apparatus according to claim?7, wherein the dust
col l ecting nmeans formed by enploying the two-sided attraction
structure conprises a sheet of filter paper that can be

2 Lachaghds! 85000, bAldEETH MELA fapet %@gupp Si0kihle 8l SEiOsAldify

chuck ortlon € power y por 1'0n "0

t d t t t d 9 t t
conpri SrAgabt ¥ Polgr SHRHL U et Ble MRl B oy SnBPag A e
For apry e P ehobhectst cheBH e APt EnFr dit Some %ﬁ‘cﬁﬁc’e’%‘?le, g Yﬁﬂ}%hépf%ut’
a plan QO\AQdeﬁI?ge I‘g./I%lel‘Ega gce)x,l flzarﬁ'otective casing, 22: peripheral wall portion, 23: Iid

member.
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Claims

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

an electrostatic 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 attraction surface when voltage 1s
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, and

wherein the power supply portion comprises a solar cell, and a

voltage boost circuit for boosting power generated by the solar cell.

[Claim 2] A two-sided attraction structure according to claim 1, wherein the
power supply portion further comprises charging means for storing the power

generated by the solar cell.

[Claim 3] A two-sided attraction structure according to claim 1 or 2, 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 4] A two-sided attraction structure according to claim 3, wherein the
dielectric member of the electrostatic chuck portion is made of a synthetic resin
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and/or a ceramic.

[Claim 5] A two-sided attraction structure according to claim 3, wherein the
dielectric member of the electrostatic chuck portion is formed into a flexible resin

sheet made of a synthetic resin.

[Claim 6] 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 5.

[Claim 7] A dust collecting apparatus, comprising
dust collecting means formed by employing the two-sided attraction

structure according to any one of claims 1 to 5.

[Claim 8] A dust collecting apparatus according to claim 7, wherein the dust
collecting means formed by employing the two-sided attraction structure
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 9] A plant growing apparatus, comprising
electric stimulation means formed by employing the two-sided attraction
structure according to any one of claims 1 to 5, for applying, by means of an

electric field, an electric stimulus to a plant when the voltage is applied.
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