COMPOSITE CERAMIC STRUCTURE, METHOD FOR PRODUCING SAME AND WALL
STRUCTURE USING SUCH COMPOSITE CERAMIC STRUCTURE TECHNICAL FIELD OF THE
INVENTION [0001] The present invention relates to a composite ceramic structure, the production
method thereof, and a product, such as a tile using the composite ceramic structure. More

particularly, iiciglfsessiere WaksiRosGaRE NGRS EIRCPbIRRIERC Sk tgpsiructure

where a tile is attached to the wall surface through locking parts and more particularly, a wall surface

Stucture having VAU TOTROPECRANCESTIRS SO IEHISIPEP AEKGROUNRGHTFHE INVENTION

[0002] Several examples of porous ceramics and the production method thereof are known. However,
a composite ceramic structure bonded by sintering porous ceramics and ordinary pottery, and its
production method or a product consisted of the composite ceramic structure are not known. [0003]
On the otHB=GENIChe FSEEDLDP OB UTKErANVENT T@Nverpots has been tried and the use of pot walls
as porous ceramics in cultivation of orchid has been disclosed (For example, see Patent Document
1). Furthed @89 thuctur@les Ny pbio udrreearhicogranelestie she-opperqumpolsd pet cirdeddnto top

and bottom with a plate and pooling water in 1
structure, the production method thereof, and a product, such

as a tile using the composite ceramic structure. More
particularly, it relates to a wall surface structure using the
tile. Further,. it relates to a dry tile structure where a tile
is attached to the wall surface through locking parts and more
particularly, a wall surface structure having beautiful

appearance using a dry tile structure.

BACKGROUND OF THE INVENTION

10002] Several examples of porous ceramics and the
production method thereof are known. However, a composite
ceramic structure bonded by sintering porous ceramics and
ordinary pottery, and its production method or a product
consisted of the composite ceramic structure are not known.
{0003] On the other hand, the use of porous ceramics in
flowerpots has been tried and the use of pot walls as porous
ceramics in cultivation of orchid has been disclosed (For
example, see Patent Document 1). Further, the structure of
filling porous ceramic granules in the upper part of a pot

divided into top and bottom with a plate and pooling water in



the lower part to pierce the upper and lower parts with a porous ceramic rod (For example, see Patent
Document 2). [0004] The former is not suitable for cultivating ordinary plants because it is used for
cultivating orchid required for special and a great deal of care which could be good ventilation too
much for ordinary plant cultivation. The latter fills porous ceramic granules in a pot and has relatively

no specialylieblesisarhgatised Oy aral seals. Gﬁﬁé%i%ﬂﬁwfé{%ﬁ lity.ofsthe, plant not

being rooted due to a lot of work required in filling porous ceramic grantiles when used on a large

scale, such@BoaisingEaERIAtSrbi [ adargRyLEnbeeet Pois-an hoRahAEAHUIing.

Furthermore, time and effort is needed for maintenance when these porous ceramic granules spill out

due to toppMPéfithe pBhef Fermetrs fikedwith potdubhierafic-geaniies/teaiorsy herditadipnsport to

the construction site, these porous ceramic granules might spill out due to the tilting or toppling of the

pot. In addléMtRe BRGBNSE oLk flbwensedbffvanltghtdtendritige bmtdmdf teerpdaditois not

limited to examples of the latter has such problems that causes mosquito larva and legionella

bacteria oP§EfAfioABRNR ILH8n dendicp i Heara pebibmhaponitg dreegbodiment of using

outside. Ooomdr tile structure covered with the wall surface through locking parts is disclosed
(For examp@, a};é[ too much for ordinary plant cultivation. The

latter f£ills porous ceramic granules in a pot and has
relatively no special problems when used on a small scale.
There is, however, a possibility of the plant not being rooted
due to a lot of work required in filling porous ceramic
granules when used on a large scale, such as raising of plants
by laying a large number of pots on the roof of a building.
Furthermore, time and effort is needed for maintenance when
these porous ceramic granules spill out due to toppling of the
pot. If the pot is filled with porous ceramic granules before
hand to transport to the construction site, these porous
ceramic granules might spill out due to the tilting or toppling
of the pot. In addition, the structure of a flowerpot of
pooling water on the bottom of the pot, which is not limited to
examples of the latter has such problems that causes mosquito
larva and legionella bacteria or generation of moss around
water when especially applying an embodiment of using outside.
[0005] A dry tile structure covered with the wall surface
through locking parts is disclosed (For example, see Patent

document 3). The structure has been coming into widespread



document 3). The structure has been coming into widespread 2 use to rationalize its construction.
10006] In addition to the rationalization of construction, tiles used for a dry tile structure are required
to further, hieighten thei addad valuethecause theireamplicated shape causes a cost increase when
compared with conventional tiles. [0007] On the other hand, technology related to energy savings
caused by0d feduction im ais¢dnditioningdoad:ef ar building is needed. Ratentdostment 103 Patent
Publication No. 2000-270680 (Page 1, Figures 1 and 2) Patent document 2: JP Utility Publication No.
H03-10743 LGlaithssthd Figuré 1 Pateht dcufient St IPPatarit PublicHtiohiNG: 2002:1912454
(Claims) DISCLOSURE OF THE INVENTION PROBLEMS TO BE SOLVED BY THE INVENTION
10008] Enfdctimenits 6fthie FrE8&Rt inVéntith pfovice s conpsite céraiic stradttire c6mposed of a

joint of a porous ceramic and ordinary pottery by sinteriré% and the groduction method thereof.

EmbodinTéhits of the present MVBRESHT provide S B IHch Eompricas {ié' composite caramic structure

and a pr?HHBtV?UCh aar? Cocrkqgosg%ﬂg\yerﬁ%tn%,the%igghnology related to energy

savings ceaused by a reduction in air-conditioning load of a

building is needed.

Patent document 1:; JP Patent Publication No. 2000-270680 {(Page
1, Figures 1 and 2}

Patent document 2: JP Utility Publication No. HO3-10743
(Claims and Figure 1)

Patent document 3: JP Patent Publication No. 2002-191454

{(Claims)

DISCLOSURE OF THE INVENTION

PROBLEMS TO BE SQLVED BY THE INVENTION

[000e: Embodiments of the present invention provide 2
composite ceramic structure composed of a Jeoint of a porous
ceramic and ordinary pottery by sintering and the production
method thereof. Embodiments of the present inventlon provide a
tile which comprises the composite ceramic structure and a

product, such as a composite flowerpot or the like.



3 [0009] Embodiments of the present invention provide a wall surface structure to realize energy
savings by reducing air- conditioning 'Load of a building as well as to provide a wall surface structure
having béddtitdll ornamemtaidapséarance using pams By heighteningthe RIGEd VElud oFtheldry tile
structure. MEANS FOR SOLVING THE PROBLEMS [0010] Disclosed herein is a composite ceramic
structure® Eémpo8edby B6HEihG pbitery %hd-& PorolE Céaniia boa§ by “sintéfify j00£1] Bisclosed

herein is a co .%osite; ceramic %trucpre com[i%sed by bondinlg] pottery and a oraus concrelt
%Ol’l 3 z,omlng L0 oL a4 %‘ul NG “as »\{e LGS TTO Bf Vﬁ 2, d dv\]ﬁi —
structure by " the curing of a precursor of thé"porous concreté structure: [0 ISClosed herein is a

method fgy, praducing 8. compasite ceyamic sticturg comprising fhe.steps, of. reparing, a¢layware

body or a molding body for firing pottery;” preparing a body for firing containing a foaming agent and

an evanescent granije or angvapgseent paraus hedysplicingthe claywargbody;qF the melding
body for firing pottery and the body for firing; and firing the clayware body or the molding body for

firing pottery tegeather with the spliced body for firing. 4

MEANS FOR SOLVING THE PROBLEMS

[0010] Disclosed herein ig a composite ceramic structure
composed by bonding pottery and a porous ceramic body by
sintering.

rgoiil Disclosed herein is a composite ceramic structure
composed by bonding pottery and a porous concrete structure by
the curing of a precursocor of the porous concrete structure.
[0012] Disclosed herein 1s a methed for producing a
composite ceramic structure comprlising the steps of: preparing

a clayware Dbody or a molding body for firing pottery;

preparing a body fcor firing containing a foaming agent and an
evanescent granule or an evanescent porous body; splicing the
clavware body or tThe moliding body for firing potiery and the
body for firing; and firing the clayware body or the molding

body for firing pottery together with the spliced body for

firing.



[0013] Disclosed herein is a method for producing a composite ceramic structure comprising the steps
of: preparing precursor slurry of pottery and porous concrete; splicing the pottery and the precursor
slurry; arid earing the splicetopretursos shurry. [0044] Bisclosed déreir sra composite. flgwerpot
comprising: a porous body selected from a massive porous ceramic body, a massive porous concrete
structurecona massivecporolscresint ant arcortamer cormposadief poteshaped paiteRP avhers the
porous. body is filled. [0015] Disclosed herein is a composite flowerpot comprising: a porous body
selected Bfohi arnassive psrous CderBMicBdy, 1Rasse perotis toRerete stificture-BFa mxssive
porous resin, and a coating film coated on the surface of the porous body. [0016] In a first a%pect of
the invertion® fHefe i&rovided a RbrposRE plateHike™ié co%%siﬁ&ﬁ&% ry anda porous ceramic
body sintered to ethﬂerE§ wherein said pottery and said porous ceramic body are plate-shaped and the
porous (?elfgfn‘fé%gdy is pIaced on the face side and is overlapped with the pottery for planting a plant

on a surfagg thereof. 500163l n.a segong.aspect gfhe inyention, jhere is provided Acamposite

plate-like tile comprising pottery and a

comprising: a porous body selected from a massive porous
ceramic body, a massive porous concrete structure or a massive
porous resin; and a container composed of pot-shaped pottery
where the porous body is filled.

10015 Disclosed herein i3 a composite flowerpot
comprising: a porous body selected from a massive porous
ceramic body, a massive porous concrete structure or a massive
porous resin; and a cocating film coated on the surface of the
porous body.

[0016] In a first aspect of the invention, there 1s
provided a composite plate-like tile comprising pottery and a
porous ceramic body sintered together, wherein said pottery
and said porous ceramic body are plate-shaped and the porous
ceramic body is placed on the face side and is overlapped with

the pottery for planting a plant on a surface thereof.



porous ceramic body sintered together, wherein said pottery and said porous ceramic body are
plated-shaped and the porous ceramic body is placed on the face side and is overlapped with the
pottery, aritha pant is pfanted onecsurfacesefsaid pardus ceramicrbodyt 00171 Risclosediherein is a
composite plate-like tile comprising a composite ceramic structure, wherein the pottery and the
porous coricretelstiucturecareqiatesshpped stheigerots lconoete stradtute isplaced/orthe face side
and is overlapped with the pottery. 5a [0018] In an embodiment, the composite plate-like tile may
have a gRsoveIdr HotisHiy- extéiitityg t6 thé potiery fiP delongitudirtal difedtion ferRed sit & Side
equivalent to the tile surface, wherein the groove for housing may be filled with the porous ceramic
body. [001} Insgﬁ%n%%ﬁﬁﬂént?%aggﬁpcgﬁ%ypléféﬁikgﬁﬁetﬁ%“ysﬁi%ﬂ?d% & Batching partattsichable
and remavable to and from a worked 5“”;?0% on which a tile is arranged. [0020] In an demb%(}iliment, in
the composﬁe plrate- [ e%ile, af Upper side o }t)he e tacé s%e may bea éfscjéﬁ%ﬁ%@andd 5 anting
slope towarg the file sprface, [0021] Inan embadiment, the.compposite plafe-like file may have a ridge
extending in a longitudinal direction formed on i

porous ceramic body.

[0017] Disclosed herein 1s a composite plate-like tile
comprising a composite ceramic structure, wherein the pottery
and the porous concrete structure are plate-shaped, the porous
concrete structure 1s placed on the face gside and is

cverlapped with the pottery.



the back side of the tile on the upper side. [0022] Disclosed herein is a method for producing a
composite flowerpot using the method for producing a composite ceramic structure, wherein the
clayware HOayFar the méldig BEEPFOHTiIFiNG pottefy iS PBREFApEY dndrtke-dplisihgstés isneyinsert a
body for firing into a clag/ware body or a molding body for firing pottery. 6 [0023] Disclosed herein is a
method f Fﬁ%odfcing HRBfpositt flowerpbt Sonfprisiii theSteps of Prepanfig Epst mdade of pottery

and precursor slurry. of porgus concrete; filling the precursor. slurry into enp%ot' and curing the filled
precursof“slﬁ?ry 0 ZE]a isclosed Herein is & method for proaucinga"“ £ompo it(b-:‘t%lattlejfﬁké it using the

method far,producing, & Sampositeceranic oa stuchie.dhe flayware pody of lne melding pod for

firing pottery and the body for firing are plate-shaped, and the splicing step Is to overlap ody for
firing withythe, claymware-odyrdhe molding body for firing pottery. [0025] According to a third aspect,

there is provided a method for producing a composite ceramic structure comprising the steps of:
inserting gogady;for firing cantamingafeam:, the composite plate-like tile may
include a catching part attachable and removable to and from a
worked surface on which a tile is arranged.
[00Z20] In an embodiment, in the composite plate-like tile,
an upper side of the tile face side may be a descending and
slanting slope toward the tile surface.
[0021] In an embodiment, the compesite plate-like tile may
nave a ridge extending in a longitudinal direction formed on
the back side of the tile on the upper side.
[00z22] Disclosed herein 1s a method for producing a
composite flowerpot using the method for producing a composite
ceramic structure, wherein the clayware body or the molding
body for firing pottery ls pot-shaped and the splicing step is
to insert a body for firing intc a clayware body or a molding

body for firing pottery.



agent and an evanescent granule or an evanescent porous body into a hollow of a tubular clayware
body or a molding body for firing pottery; forming a columnar body by firing the clayware body or the
molding BE&\for firing Potfely it cUtiigér fractiring the'éoliifar BEdy atr Gt-stirfate ot a
fracture cross section parallel with its longitudinal direction. [0026] The composite plate-like tile

according ¥ BRZ&rbodihfeHt OF tHe preSBrtinvertion s otafid bythe MIETRGE ¥6Fpraddtiny a

composit{gac eramoig structyge and iQIcll(lines a_catchin pa&t Sttachaglg an% £emgvalglg ntg 9@@ from the
worked Suiface Sr which a tife'is arranggdf.éiﬁblfﬂ isciosed herein'is &'roof insulation structlre

comrising: & plucality,of comaasite flawerpats arangec.on, e raafof a bullding, aal & Plant planted
on the upper surface of the porous body. [0028T In the roof insulation structure, the plant may be
sedum or-moss 7 {0029)] A wall suface structure according to an embodiment of the present
invention comprises: a plurality of composite plate-like tiles arranged on the wall surface of a building
in the rowstate; and applant eultivated ondhe facesof the campesite plate-like tilegu[0039] Insan
embodiment, in the wall surface structure, the

composite plate~like tile using the methed for preducing a

composite ceramic

Ga



plant may be at -least one of sedum, moss or an ivy. [0031] In an embodiment, in the wall surface
structure, a water-supply means for supplying water to the plurality of composite plate-like tiles
arrangedsh e Fo\W State- fifay Bed provided o fubthertiishePlevelfocth& hijhestdévef dfthed plurality
of composite plate-like tiles. [0032] In an embodiment, the water-supply means may comprise: a
water-supply pide’ locied dpiFardi@kd hofizontdllyBh tiieRighest ievef oRiRompbSite piste-like

tiles; a hosldifg tile located upwardly on the highest level of the corré)osite, plate-like files having a

locking paﬁ at‘fé"&%blg%% removable to'and from Weew ﬁ)éja] sujtc’ e and ]prfgcin‘djtﬁ W&t%?-supply
pibe on the face sides 2} a.soveringy s Jageled ugyaisly of e holdig, g having a cover for
pI e b

covering the water-supply pipe and an engaging part attachable and removabie to and from the

worked sfgoe[0033piadheall surace stiuiciurg with auuater-supply. means Acsording toan

embodiment of the present invention, the catching part of the composite plate-li e tile, the locking
part of thedeldiag 8 dile, anddhe engaging paf ©f the coveringtite arervirually in-thesame shape.

100341 Disclosed herein is a base for planting composed of

the steps of: 1nserting a body for firing containing a foam
agent and an evanescent granule or an evanesgscent poerous body
into & hollow of a tubular clayware body or a molding body for
firing pottery; forming a columnar body by firing the clayware
body c¢r the molding body for firing pottery; and cutting or
fracturing the columnar bkody at a cut surface or a fracture
cross section parallel with its longitudinel direction.

10026} The composite plate-like tile according to an
embodiment of the present invention is obtained by the method
for preoducing a composite ceramic structure and inciudes a
catching part attachable and removable to and from the worked
surface on which a file iz arranged.

100273 Disclosed herein is a roof insulation structure
comprising: a plurality of composite flowerpots arranged on
the rcocof of a bullding; and a plant planted on the upper
surface c¢f the porous body.

[0028] In the roof insulation structure, the plant may be

sedum or moss.



the composite ceramic structure, wherein the pottery and the porous ceramic body are plate-shaped,
and the porous ceramic body is arranged on the face and is overlapped with the pottery. [0035]

Disclosed Heféih is a Basd Forlpl@mting EomFoseddf e ORISR Cerdric EruEtiPe WHERN the

pottery an theia %)OI’OUS concrete structure are Iate:sha%p_ed, and.the |%)lor us concrete structure is
S

arranged”on the ade'SI3& and i3 bveHaBped Witk e’ 5ttery. 0B3B] Distiosed hersit &% plant
ceramic c%rggggq% @ead%gye f“é%‘@a% lant on the {feac%g%h%gra € dor planting, [QQ3/] In the, plant
p s ] erein is a w Ct

. S Il
ceramic gompoun , ItS plant may be sedum or moss. Isclosed herein is a Waﬁ sgrface

structure. comprising:.2 base walsurface; aplurality, of ebjects; arranged, autsie the base yall

surface in a surface direction of the base wall surface to be attachable and removable to and from the

base walksurface; anda Relding: part fixed to the base wall surface and arranged in a surface
direction of the base wall surface for holding the plurality of objects to be engaged, wherein the

plurality oftalgjects to ber9 engagedcehmeptise a plurality of plate-kke tilesaespectivelyr havingsa

catching part for catching the holding part on the
plant may be at least one of sedum, moss or an ivy.
(00313 In an embodiment, 1in the wall surface structure, a
water-supply means for supplying water to the plurality of
composite plate-like tiles arranged in the row state may be
provided on a further upper level to tThe highest level of the
pilurality of composite plate-like tTiles.
[G032] In an embodiment, the water-supply means may
comprise: a water-supply pipe located upwardly and
horizontally on the highest level of the composite plate-like
tileg; a heolding tile located upwardly on the highest level of
the composite plate-like tTiles having & locking part
attachable and removable to and from the worked surface and
placing the water-supply pipe on the face side; and a covering
tile located upwardly of the helding tile having a cover for
covering the water-supply pipe and an engaging part attachable
and removable to and from the worked surface.
[C033] In the wall surface structure with a water-supply
means according to an embodiment of the present invention, the
catching part of the composite plate-like tile, the locking

part of the holding



back for arranging on the base wall surface in the row state and a pot-shaped tile having a catching

part on the holding, patt and e, pothaned e being.engaged wih a portiaof e gaiching par

where the plate-like tiles are no ed. [0039] [0039a aspect of the invention, there is

provided g ,wall surface structyre comprising; a base wall surface; a plurality of objects arranged
outside the base wall surface in a surface direction of the base wall surface to be attachable and

removableptpzand fromthe baseawalksurtace; and:a helding part fixed e the basenwal surface and
arranged in a surface direction of the base wall surface for holding the plurality of objects to be
engaged; whereimpaid jplarality refrobjects ta:be engagedeamprisecaplurality et compasite hplate-like
tiles respectively having a catching part for catching the holding part on the back for arranging on the
base walbsiface intherow statelss defined abovesdrdoa pot- shapeditile havinga catching part on
the holding part, and said pot-shaped tile is engaged with a portion of said holding part where said
compositePtate-fike tifesiare ot erfgfaged F00396F In &R €mBEdinterit=a Pritit fnay gkew onthe upper
surface of the ceramic porous body in the wall surface structure. In an embodiment, the plant may be
at least dhadfS&dum or moss.

[0035] Disclosed herein is a base for planting compcesed of
the composite ceramic structure, wherein the pottery and the
porous concrete structure are plate-shaped, and the porous
concrete structure is arranged on  the face side and is
overlapped with the pottery.

[0036] Disclilosed herein is a plant ceramic compound made by
putting a plant on the face of the base for planting.

[0037] In the plant ceramic compound, 1ts plant may be
sedum or moss.

10038; Disclosed  herein is a wall surface structure
comprising: a base wall surface; a plurality of objects
arranged outside the base wall surface in a surface direction
of the base wall surface to be attachable and removable to and
from the base wall surface; and a holding part fixed to the

base wall surface and arranged in a surface direction of the

ot

base wall surface for holding the plurality of obijects to be

engaged, wherein the pluraslity of objects tc be



10 [0040] In an embodiment, in the wall surface structure, the upper side of the tile face side of the

composits plateslike- fie may bea descending andsslanting.slope toward she tileface: [0044} In an

embodiment, in the wall surface structure, a ridge extending in a longitudinal direction of the plate-like
tile may be formed:baek site: efthe tiledocated en the.upper tside ofthe comppsite plate-likedile. 0042]
In an embodiment, in the wall surface structure, a transverse groove extending in a longitudinal
directiontof the tompesite pltatediketiletrhay be fermedidn the idwerside: ofc the campaositeqslate-like
tile. [0043] In an embodiment, in the wall surface structure, a water-supply means for feeding water to
the pluraditycof aconvposite pete-like tikes isiprovided oAdlirtierpperlieveloto théhighestdevel of the
composite plate-like tiles. 10a [0044] In an embodiment, in the wall surface structure, the means for
supplying#iater & coMmpriss T ks sStipphy/-Fipe S6eate § UpHardly Bn'the highestrvel ofthe
composite plate- like tiles with stretched horizontgl% a holding tile located upwardly on the highest

level of thé CompoSite PRt fike tIBSA&VIng'S I8¢ part &ftachabié afd feriovabid &85 -
f0039]

[0039a] In a fourth aspect co¢f the invention, there is
provided a wall surface structure comprising; a base wall
surface; & plurality of objects arranged ocutside the base wall
surface in a surface direction of the base wall surface to be
attachable and removable to and from the base wall surface;
and a holding part fixed to the base wall surface and arranged
in a surface direction of the base wall surface for helding
the plurality of objects to be engaged, wherein said plurality
of objects to be engaged comprise a plurality of compesite
plate-like +tiles respectively having a catching part for
catching the holding part on the back for arranging on the
base wall surface in the row state as defined above and a pot-
shaped tile having & catching part on the holding part, and
sald pot-shaped tile is engaged with a portion cof said holding
part where sald composite plate-like tililes are not engaged.

003580 In an embodiment, a plant may grow on the upper
surface of the ceramic porous body in the wall surface
structure. In an smbodiment, the plant may be at least one of

sedum or moss.



from the worked surface and placing the water-supply pipe on the face side; and a covering tile
located upyyardly of the,halding,file and covering the watet-supply pipe. baving a.couer  to.cquer the
water-supply pipe and an engaging part attachable and removable to and from the worked surface.
[0045] In g gmbodinaent Jn the,wall suacessteucturgwvithr a water-supplsmeans, the catching part of
the composite plate-like tile, the locking part of the holding file, and the engaging part of the covering
tile may have: viduallydhe sane: shepei 09461k aniembodiment, ipthe walksutfacastrictuee
according to an embodiment of the present invention, the composite plate-like tiles are arranged in a
lattice shapedo constitute tile surfaces, a missing part of each of the composite plate-like tiles is
present on the tile surface, and the pot-shaped tile is engaged with the holding part corresponding to
the missinggart, and the iégraMmafipke ot thelWidth énd that-of IHE hefizontal wWidii gfthe Zomposite
plate-like tiles are virtually equal, so that a surface of the side on the base wall surface of the

pot-shaped {iéSis fitted intd the Misdind part i o047} in & BRtbodihent” inthe watifstifabe Gructure,
the ime%%ﬁ@”%iﬂfe %feth%oh%itgehéo ghgkpostis é:lpgtr;l ti!cen%nd ile located on the upper
side of the composite plate-like tile.
[0042] In an embodiment, in the wall surface structures, a
transverse groove extending in a longitudinal direction of the
composite plate-like tile may be formed on the lower side of
the compesite plate-like tile.
[0043] In arn embodiment, in the wall surface sitructure, a
water-supply means for feeding water To the plurality of

composite plate-like Tiles is provided on further upper level

to the highest level of the composite plate-like tiles.



that of the vertical width of the composite plate-like tiles may be virtually equal. [0048] Further, the pct
shaped tile according to an embodiment of the present invention is used for the wall surface
structure! Whch! comprige$ta fBBe SR I opefled fpwitd Andadédfo Gltside 'Spate opposed to a

base wall surface.to be attached, a back side wall faced to the base wall surface, alnd a pair of side

walls; a BEtSH wall ndisSad WwiththéSe-Side Walls; SHEA catching paittobe shgRged Witk the

holding part arranged on the back side wall..[0049] In.an_ embodiment, in,the pot-shaped, tile, the
intoaral RATBIE O hE WA and et 1 ine ROrzOttal Wit of e LomBOSIE DITE-INE Tl ray be

virtually equal. {0080} in,anembodiment in the-pot-shapeg.file, the Jntegral muliiple;of the height and

that of the vertical width of the composite plate-like tiles may be virtually equal. [0051] In an
embodimentzindhe pairshaped tile; gridge prejestingdapwangd-and extending=in  fransversg-direction

may be formed on the upper surface of the back side wall. [0052] In an embodiment, in the

pot-shaped tide; arstope glescendingiangd stanting froma theatpper surfacesaidhelbaek sideamall toward

the front may be formed. 12 [0053] In an embodiment, in the pot-shaped tile, a
from the worked surface and placing the water-supply pipe on
the face side; and a covering tile located upwardly of the
holding tile and covering the water-supply pipe having a cover
to cover the water-supply pipe and an engaging part attachable
and remevable tTo and from the worked surface.
100457 In a embodiment, in the wall surface structure with
a water-supply means, the catching part of the composite
plate-like tile, the locking part of the holding tile, and the
engaging part of the covering tile may have virtually the same
shape.
100406) In an embodiment, in the wall surface structure
according to an embodiment o¢f the present i1nvention, the
composite plate-like tiles are arranged in a lattice shape to
constitute tile surfaces, a missing part of each of the
composite plate-like tiles is present on the tile surface, and
the pot-shaped tile 1s engaged with the holding part
corresponding o the missing part, and the integral multiple
of the width and that of the horizontal width of the compcesite

plate~like tiles are virtually egual, s¢ that a surface of the

h

side on the base wall surface of the pot-shaped tile is fitted

t

A

into the missing part.



transverse groove extending in a crosswise direction may be formed on the outer surface of the

bottom wall. ADVANTAGES OF THE INVENTION [0054] A composite ceramic structure according to
embodiments 6f the pl%%eﬁpin%nﬁt%jrﬂgeé]gtabljenstlﬁpc?ur]%a\;vﬁh(%ﬁ & Separation of pottery'Snd a

porous ceramic body at -each.of the_boundary because t ttery and t orqus, ceramic hody are
firmly bohded %%fggchnﬁlolﬁcn@%& byoﬁntgﬁﬁg. ¥[‘8(3L§§]“I'h8rr%ee igcoﬁg pggémil%:ﬁ%%ﬁéga c%%n‘ecgosi%%l%owerpot

according tg embediments, af the present invention makes the_surrounding area dirty by scattering

earth due to the touch of people and objects when installed and used or flowing or scattering earth

mixing with wind and rainwithoutthe use of earth. Further, the closely spacing of the composite
flowerpot on the roof of the building makes it possible to prevent plants of flying seed from growing

from the floorefthe roef: r[0056) Moreover, the:cempesite flowergot ageerdingitog embodiments of the
present invention is useful to prevent heat-island phenomenon when installed on the roof of the
building. dihleccoimposite fidwetpet agoordiagtto embvedinents of theyresentinvention greathy
simplifies the work of installation because the flowerpot can be installed by carrying it and placing it
without pEtifigEearthSRtaie t Faftheriote€the& EBMposite flowerpot ehalilésieasyechanges i d

upward and faced to outside space opposed to a base wall
surface to be attached; a back side wall faced to the base
wall surface, and a palr of side walls; & bottom wall enclosed
with these side walls; and a catching part to be engaged with
the holding part arranged on the back side wall.

i0049] In an embodiment, in the pot-shaped tile, the
integral multiple of the width and that of the horizontal
width of the composite plate-like tile may bhe virtually egual.
[0050] In an emnbodiment, in the pot-shaped tile, the
integral multiple of the height and that of the vertical width
of the composite plate-liks tiles may be virtually egual.
[0051] In an embodiment, in the pot-shaped tile, a ridge
projecting upward and extending in a transverse direction may
be formed on the upper surface of the back side wall.

[0052] In an embodiment, in the pot-shaped tile, a slope
descending and slanting from the upper surface of the back

side wall toward the front may be formed.
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13 placement corresponding to the change of placement on the roof because of its light weight. In
addition, there_ is a few fear of mosquito larva or legionella bacteria causing as well as little

maintenarite and manajeméht. (0857 firdddition totHese atvantayes Ste-Eomposite Slowetpot

according to embodiments of the pre%ent invention can easilg/ be.an appearance and an OLgside
. ﬁantsverse %roovf? =P8 Eiﬂ%lﬂ@ iln, 4 CIC ﬁW_LS@ lJ_”ECLT;LOE’l MNay (=]
shape similar'fo conventional flowérpots becaduse its outér wall IS compdsed of  pottery.”Maore

specifically, if.is possible fo bake an.gyerglaze or patterps, in-the proglyction process and make

special formation by selecting each kind of potter's clay or give unevenness peculiar to porcelain to its
surface. The outer shape, such as barrel shape or square drum shape can be easily formed. [0058]
Additionally, the composite flowerpot according to embodiments of the present invention can be
designed:torera rshapento matchrwith tiver surrounding nature and the natural color without any
possibility of making the surrounding area dirty by the scattering of earth when installed and touched
by peopleC,0f dbjects ér scattering=of wind ane rainwithous trequirement ofeexcess manpowser, so that
the composite flowerpot can be used as a promising structure element to form a biotope by putting on
plants. embodiments of the present inventlion is a stable structure

without the separation of pottery and & porous ceramic body at

each of the boundary because the pottery and the porous

ceramic body are firmly bonded at each boundary by sintering.

[0G55] There 1s no possibility that a composite flowerpot

according to embodiments of the present Invention makes the

surrounding area dirty by scattering earth dus to the touch of

people and obiects when installed and used or flowing or

scattering earth mixing with wind and rain without the use of

earth. Further, the closely spacing of the composite flowerpot

on the roof of the building makes it possibkle to prevent

plants of flying seed from growlng from the flcor of the roof.

100567 Moreover, the composite flowerpot according to

embodiments of the present invention 1s usefiul to prevent

heat-island phenomenon when installed on the roof of the

building. The composite flowerpot according to embodiments of

the present invention greatly simplifies the work of

installation because the {flowerpot can be installed by

carrying it and placing 1t without putting earth into it.

Furthermore, the composite flowerpot enables easy changes in



[0059] A composite tile according to embodiments of the present invention has favorable thermal
insulating ]Eroperties to be used for the outer wall of a buildinc(?;(.EFurther, the composite tile has 14

water refenfioiianl a three-arRERSIon&l netwskKsUitaBIEor keebiny theTabts 6t thié Plants ‘which

result in favorable growing of plants, such as sedum or,moss or ivy_plants, such_as ivy. Eurthermore,
there is r%oeggélsslﬁli%/%f %h%pc%l%equy} “and f-lh%fi&‘l?)ﬁo'rocl%1 cg%%é body bg?h%rr%mlo%/eg fr%%\w{yea%wagther

even aftgr.a long period of use because they are,firmly onded: by sintering, 10060}, since fhe

composite tile is aitachable and removable to and from the outer wall of the building, a partial
exchange iis possible. When plants xn dry grare-damaged, the composite tile where the plants run

dry or are damaged can be easily exchanged. Further, in view of sunlight for even growing, periodical
movemenofihe position to he-attached can be: maade. [GR6A]An adry file structurecageosding to
embodiments of the present invention, a wall surface structure having a beautiful appearance by a
wall surfacecernament using ptiints iscprovided to.reatize thetheighteningecf¢he addedevaluef the
dry tile structure.
can easily be an appearance and an outside shape similar to
conventional flowerpots because 1ts outer wall 1s composed of
pottery. More specifically, it i1s possible to bake an
overglaze or patterns 1in the preoduction process and make
special formation by selecting each kind of potter's clay or
give unevenness pecullar to porcelain to ite surface. The
outer shape, such as barrel shape or sguare drum shape can be
easily formed.
[0C58] Additionalily, the composite flowerpot according to
embodiments of the present invention can be designed to be a
shape to match with the surrounding nature and the natural
color without any possibility of meking the surrcocunding area
dirty by the scatfering of earth when installed and touched by
people or objects or scattering of wind and rain without
reguirement o©f excess manpower, so  that the composite
flowerpot can be used as a promising structure element to form
a biotope by putting on plants.
[G059) A composite tile according to embediments of the
present invention has favorable thermal insulating properties
Lo be used for the outer wall of a bkuilding. Further, the

composite tile has

14



[0062] The use of a wall surface structure according to embodiments of the present invention realizes

a return {o. pature-type-space and pravidespeonle who-are in the spage -with, gomfert. J00&3] The wall

surface structure according to embodiments of the present invention can decrease the temperature of
the wall sueface of a-buildingatdower cestdo gantribute energyrsavingsibecause of acdegrease in
air-conditioning load. 15 [0064] The wall surface structure according to embodiments of the present
invention:carwtealize-walh suHace decoratierns usingplanis and decarations,insueh an,enediment
that is easy to maintain. [0065] The wall surface structure according to embodiments of the present
inventioreis capable ofimipreving thermal<nsulating propertiesicfitheé wall strfadecof acdiuikding as well
as materializing a wall surface structure using plants and decorations in such an embodiment that is
easy to RaIht&IRE [0066] The WdlFstrfacecstilchire s atidiffadcording 2t erfib6Giments Bf the
present invention is capable of contributing to energy savings because of a decrease in surface

decoratidit coblirfy 1044 and HatEfalizingthe waic=1se they are firmmly bonded by

sintering.

(00607 Since the composite tile is attachable and removable
to and from the outer wall of the building, a partial exchange
is possible. When plants run dry or are damaged, the composite
tile where the plants run dry or are damaged can be easily
exchanged. Further, in view of suniight for even growing,
periodical movement of the position to be attachad can be
made.

[006L; In a dry tile structure according to embodiments of
the present invention, & wall surface structure having a
beautiful appearance by a wall surface ornament using plants
is provided to realize the heightening of the added wvalue of
the dry tile structure.

10062 ] The use of & wall surface structure according to
embodiments of the present inventicn reallizes a return to
nature-type space and provides people who are in the space
with comfort.

[0063)] The wall surface structure according to embodiments
0f the present invention can decrease the temperature of the
wall surface o¢f a building at lower cost to contribute energy
savings because cof a decrease in air-conditioning load.

15



using plants in such an embodiment that is easy to maintain as well as decreasing the temperature of
the wall surface of the building at low cost. [0067] Thg dry tile structure according to embodiments of
the preseritifvéntion i8eapaisié of mgrotitiy theral “instlafirg Propetfiestor & Al SUFALE as well

as providicrj%g %Wall surface structure with beautiful appearance ky. surfagcf wall decoration using
orn

it eRE 00881 th i dn e Stilctdre according o embadifehts” of fhepregent

plants an
invention healingﬁ ffects can be obtained ﬁ%the odor from.the wall sukgfage bé/ eraggiarm anosmatics.
o)

BEST MBE)JEUI%O BODIMENTS OF T WVEJI\PFISII\)ICTG [6869?%\ E)Drejf(renrré}dem iment of the

present i@\é%ryio&wggagg\ya%@scribed in detail. A clayware body which is a precursor of pottery,
such as ceramic ware and clay which is a material for pottery, such as ceramic ware are used in the

present ingention. Clay-hecames ungdlazed pottery by formingtebeasfired, but inthe-presentinvention,
a foaming agent, such as SiC is mixed before firing. SiC is preferably mixed at 1 to 10 weight % to

the dry weight-ofclay: 100 €0}tNext, claytneludinga feamsagent bydbeingmrixed is; formedika desired
shape. As is shown in FIG. 1, a clayware body 2 and a body 4 for firing composed of formed clay are
insulating properties cof the wall surface of a bkuilding as
well as materializing a wall surface structure using plants
and decorations in such an embodiment that 1s easy to
maintain.
[G06e] The wall surface structure of a building according
to  embodiments of the present invention 1s capable of

£L

contributing +to energy savings Dbecause of a decrease in
cooling lcad and materializing the wall surface decoration
using plants in such an embodiment that 1s easy To malntain as
well as decreasing the temperature c¢f the wall surface of the
building at low cost.

{0067 The dry tile structure according To embodiments of
the present invention 1s capable of improving thermal
insulating properties of the wall surface as well as providing
a wall surface structure with beautiful appesarance by surface
wall decoration using plants and ornaments.

[0068] In the dry tile structure according to embcediments
of the present invention, healing effects can be obktained by

the odor from the wall surface by arranging arcmatics.

BEST MCODE FOR EMBODIMENTS OF THI INVENTION
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spliced at a spliced surface 6 to form a composite precursor 10. A composite ceramic structure 12 as
shown in FIG. 2 is obtained when glost firing is performed on the composite precursor 10. A
composite ceramic structure 12 comprises: pottery 18 formed by firing the clayware body 2; and a
porous ceramic body 16 formed by firing the body 4 for firing, which is a stable structure without any

separaton i bundaly UGS LHICRRNIAD 07 ‘Al bonded by pterng, Q07 n

another embodiment of the present invention, evanescent gran compose‘éeg’f esn‘f,’ has a

granule-ligowhegoliesiocaganed wikslay befote iring, Ao thesgay, togiaiping.evanescent
e body 2 and a

granules is molded in a desired shape. As shown in FIG "1, a claywa n ody 4a for firing

composechokibamselded £laaresplicedatn SRYCRGBHIAS Gakh i 69MRASIS PEeeULsor 10a.

A composite ceramic structure 12a as shown in FIG. 2 is obtained by glost firing the composite

precursormngieicn fusiteprerdmicystrunhale k28 compiseswpottery28 agserpsag of ordinary
pottery obtained by glost firing the clayware body 2; and a porous ceramic body 16a, which are

bonded attReb@HRREN L 7isywsinteiing.. Thi€ Leympesitmess ammig dauetdrepb2a &rgisby stable
structure without separation at the boundary 17 because the pottery 18 and the porous ceramic body
16a are fifRyBHRdedat g £ired, but in the present invention, a foaming

agent, such as SiC is mixed before firing. SiC is preferably
mixed at 1 to 10 weight % to the dry weight of clay.

[00701 Next, clay including a foam agent by being mixed is
formed in a desired shape. As is shown in FIG. 1, a clayware
body 2 and a body 4 for firing composed of formed clay are
spliced at a spliced surface 6 to form a composite precursor 10.
A composite ceramic structure 12 as shown in FIG. 2 is obtained
when glost firing is performed on the composite precursor 10.

A composite ceramic structure 12 comprises: pottery 18 formed
by firing the clayware body 2; and a porous ceramic body 16
formed by firing the body 4 for firing, which is a stable
structure without any separation at a boundary 17 because each
boundary 17 is firmly bonded by sintering.

[06071] In another embodiment of the present invention,
evanescent granules composed of a resin, such as a granule-like
phenol resin are mixed with clay before firing. And then clay
containing evanescent granules is molded in a desired shape.

As shown in FIG. 1, a clayware body 2 and a body 4a for firing

composed of the molded clay are spliced at a spliced surface 6

17



respective boundary 17. [0072] Material of the evanescent granules is preferably a resin. The resin
may be either a natural resin or a synthetic resin. The resin preferably generates gases when fired.
The evanescent granules may contain gases. The material of the evanescent granules may be
carbon. The evanescent granules are preferably mixed at the ratio of 5 to 50 capacity % to the

capacity o{;gm 0 further embodiment of the present invention, an evanescent porous
body, such ase%%r!gt}ﬁa[%ezfoaﬁ % #égd.pﬁ%: &P é&ﬁ\ged h{GBRP L€ iBTeghtted into the
evanesceRir PAOHSROMHLQ fgEm c&g:!p(l itechody firi | omprises clay and the
evanescent porous body. The atta%’he We??ght 0 'még %préﬁ%gé?{y%a'%&y O?Zﬁ% .4%}631%%

evanescemRoreumbody € Ll aorl fh AS shewninEiG-e 1ouhepine clayare hody 2-and

the composite body 4b for 18 firing are spliced at the splice surface 6 to form the composite precursor

10b. A compmpitei seramipotrtisitye 18basmpoaad IdF| GrédiseRtgingd tyeg'osHisingithecamposite

precursor 10b. The composite ceramic structure 12b is formed by the bonding of the pottery 18

composedidsingiy pogehand ayorane coeriyiciodntbhanpiionéhe:eyness epbagroLsa body

is burnt out by glost firing at each boundary 17 using
which are bonded at its boundary 17 by sintering. This
composite ceramic structure 12a is also a stable structure
without separation at the boundary 17 because the pottery 18
and the porous cerafnic body l6a are firmly bonded at the
respective boundary 17.
[0072] Material of the evanescent granules is preferably a
resin. The resin may be either a natural resin or a synthetic
resin. The resin preferably generates gases when fired. The
evanescent granules may contain gases. The material of the
evanescent granules may be carbon. The evanescent granules are
preferably mixed at the ratio of 5 to 50 capacity % to the
capacity of the clay.
[0073] In a further embodiment of the present invention, an
evanescent porous body, such as urethane foam is used. The
clay is changed into mud to be impregnated into the evanescent
porous body to form a composite body 4b for firing which
comprises clay and the evanescent porous body. The attached
weight of mud is preferably about 0.2 to 0.4 g to the
evanescent porous body of 1 cm x 1 em x 1 am. As shown in FIG.

1, when the clayware body 2 and the composite body 4b for

18



sintering caused by this firing. This composite ceramic structure 12b is also a stable structure without
separation at the boundary 17 because the pottery 18 and the porous ceramic body 16b are firmly
bonded at the respective boundary 17. [0074] Ceramic structures 12, 12a, and 12b obtained in such
embodiments are favorably applicable to flowerpots and tiles each having a novel configuration.

[0075] An@m}@_gqgng%wg '@g@raé@cﬁéc%gﬁég, éﬁ%g?ligbgét%msgﬁéinvention applied

to flowerpots will now be described in detail. AS shown in FI n a composite flowerpot 30

accordingdontispresenpirventenrmegiof the, inaaisRACEINEHHRG R BReLBRRY of Agtshaped

pottery 32 is filled with a porous ceramic body 16d. The porous ceramic body 16d is one mass. The

pottery 32<dmuishe jpordliGcetniis baraifkdrahordetat thebpugdane34wilbdae gerous ceramic
body 16d on the inner wall surface of the pottery 32 by sintering. 19 [0076] The composite flowerpot

30 in suclPEstatrQBNIEEN. belbistamenhyilire eapanbatesy Bacnenepty2ngiazetopatidry 32 with
clay mixed with the aforementioned foam agent and clay mixed with evanescent granules and firing

the potterP¥32tidgebErGinatalcI dhaIep hrematlconposedosi®e duddnsandPcdrtbewbtained

by moldinggg evanescent porous |
a porous ceramic body 16b in which the evanescent porous

body is burnt out by glost firing at each boundary 17 using
sintering caused by this firing. This composite ceramic
structure 12b is also a stable structure without separation at
the boundary 17 because the pottery 18 and the porous ceramic
body 1l6b are firmly bonded at the respective boundary 17.
[0074] Ceramic structures 12, 12a, and 12b obtained in such
embodiments are favorably applicable to flowerpots and tiles
each having a novel configuration.

[0075] An embodiment wherein ceramic structures 12, 12a, and
12b of the present invention applied to flowerpots will now be
described in detail. As shown in FIG. 3, in a composite
flowerpot 30 according to the present invention, most of the
inner space including an inner bottom of pot-shaped pottery 32
is filled with a porous ceramic body 16d. The porous ceramic
body 16d is one mass. The pottery 32 and the porous ceramic
body 164 are bonded at the boundary 34 with the porous ceramic
body 164 on the inner wall surface of the pottery 32 by

sintering.
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body so that the shape of the inner wall surface of the pottery 32 can match the shape of the outer
surface of the evanescent porous body and impregnating clay in the mud state in the molded
evanescent porous body to form a composite body for firing which comprises the clay and the
evanescent porous body, and firing the pottery 32 together with the composite body for firing after

inserting tlpg@@mposite-ﬁp(gyégmggo gy 3%‘@9?1”&8%%%3?@%%@%&dggr{:lay in

virtually similar to the shape of the pottery 32 instead of the pottery 32 may ore

particularlbgh@w@mmgﬁetﬂ?mmmﬁ{?c%@ggo ! @@glb)yiggerggg&{@ztyh{ﬁqgggggcpy firing and
edin

the composite body for firing into the clay mol a pot'shape and firing the molded clay together

with the insettédciay3andriivh colapsite bedy dartfitingn 0 0Z8biretherrerapesiterieragbae obtained

in such a manner, plants are planted (grow) in the portion of the porous ceramic body 16d. Low

plants whigh@resagnouirked, wiith asvsedisudpinerabnane of Rhdcomi-imign thasepearselid) are

20 preferable for the plants to plant in the composite flowerpot 30. Alternatively, moss, such as
CanescendarfePdsiiese vbrihe the ©lapfefdfldedcaudslbermantivedy anthsyitdimptos itew on

the surfacg_of the porous ceramic body 16d. As shown
tlowerpot 30 can be cbtained by molding an evanescent porous

body so that the shape of the inner wall surface of the pottery
32 can match the shape of the outer surface of the evanescent
porous body and impregnating clay in the mud state in the
molded evanescent porous body to form a composite body for
firing which comprises the clay and the evanescent porous body,
and firing the pottery 32 together with the composite body for
firing after inserting the composite body for firing into the
pottery 32.

[0077]  In this embodiment, molded clay in virtually similar
to the shape of the pottery 32 instead of the pottery 32 may be
used. More particularly, the composite flowerpot 30 can be
obtained by inserting clay which foams by firing and the
composite body for firing into the clay molded in a pot shape
and firing the molded clay together with the inserted clay and
the composite body for firing.

[0078] In the composite flowerpot 30 obtained in such a
manner, plants are planted (grow) in the portion of the porous
ceramic body 16d. Low plants which are strong in dry, such as

sedum (general name of Rhacomi trium canescens Brid) are
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in FIG. 4(a), a seedling 43 is preferably rooted on the upper surface of the porous ceramic body 16d
as a method for rooting a plant in a portion of the porous ceramic body 16d after impregnating a liquid
fertilizer or water into the porous ceramic body 16d beforehand. This embodiment is preferably
applied to moss, such as sedum or Canescens and Hypnaceae or the like. [0079] An another

example ghredtingbRianté1-2 pREIYN ah e RYOHS LeraMiS %&’é{&@%@%ﬁ@;gﬂ&@&ﬁo (b), to

dispose a seedling 40a on the upper surface of the porous cerami itting a foof portion

42 of the SiedlingIAGaromrierod Wih Reg:80ssu8ASALINTAG S8BMOSIETIaWaHPRIR% ASsHaws in FIG.

5, a plurality of thin holes 46 may be formed from the upper surface of the porous ceramic body 16d
to downwartk&hé grprtsfefitablodetthesplanheutpiowits pronsiedaad e plawiis figly fixed to
the porous ceramic body 16d. [0081] In another embodiment of the present invention, like a
compositéIfisvergBt thie seowhace|eL6 tHhe suomousf derauiaideepniéiody A6dghayhe coated
with a coating film 80 except for the upper surface. The coating film 80 prevents 21 water contained in

the poroudRehfic L&D LedF6RIEHIIAG 0dB td thoseErsabd Thaans ednmsithdouepeat 30b

maintains )
surface of the porous ceramic body 16d as a method for rooting

a plant in a portion of the porous ceramic body 16d after
impregnating a liquid fertilizer or water into the porous
ceramic body 16d beforehand. This embodiment is preferably
applied to moss, such as sedum or Canescens and Hypnaceae or
the like.

[0079] An another example of rooting a plant in a portion of
the porous ceramic body 16d is, as shown in FIG. 4(5), to
dispose a seedling 40a on the upper surface of the porous
ceramic body 16d by fitting a root portion 42 of the seedling
40a covered with bog moss.

[0080] In the composite flowerpot 30, as shown in FIG. 5, a
plurality of thin holes 46 may be formed from the upper surface
of the porous ceramic body 16d to downward. The growth of the
root of the plant put down is promoted and the plant is firmly
fixed to the porous ceramic body 16d.

[C081] In another embodiment of the present invention, like
a composite flowerpot 30b shown in FIG. 6, the surface of the
porous ceramic body 164 may be coated with a coating f£ilm 80

except for the upper surface. The coating film 80 prevents

21



water retentivity. An example of the coating film 80 is a resin coating film with ordinary paint.
Alternatively, the coating film 80 may be a glaze film using a glaze. In an embodiment shown in FIG.
6, a foaming resin body may be used instead of the porous ceramic body 16d, but in this case, an
environmental pollution problem occurs because the unnecessary flowerpot 30b is unable to return to

it e A s R R S A

used as a substitute for the porous ceramiic body 1 grow is

limited duedo tteongaticaline, Agao%ﬂw%%zeé&l@gs:iﬂgleff%%@%n@w%%%%

composite flowerpot 30b is abandoned, which is p ble, the glaze film is not applicable to a
foaming restterfasetieg tbnitefe. [0RA2kbAaaposde flowerpaiHf ikgyPresaat gyentoris preferably
usable, especially for greening of the roof of a building. As shown in a top view of FIG 7, the disposing
of the coripsdite fiowdrpogs 30din wihbamrshaperyf tha prasent Alventiatdralggf Thas a roof
thermal insulation structure 88 exerts thermal insulation effects of porous ceramic bodies 16f and
solar heatGefleliBe of HintS uiiath®eommsbagf fidipotesBineg sackh kazeduniwhan are not

shown in the figure, moisture loss effects of leaves of the plants, and moisture 22
embodiment shown in FIG. 6, a foaming resin body may be used

instead of the porous ceramic body 16d, but in this case, an
environmental pollution problem occurs because the unnecessary
flowerpot 30b is unable to return to the earth by crushing the
porous ceramic body 164 when it is abandoned. Foaming concrete
may be used as a substitute for the porous ceramic body 16d,
but in this case, the kind of plants to grow is limited due to
strong alkaline. Although the glaze film has little
environmental load when the composite flowerpot 30b is
abandoned, which is preferable, the glaze film is not
applicable to a foaming resin or foaming concrete.

[0082] A composite flowerpot of the present invention is
preferably usable, especially for greening of the roof of a
building. As shown in a top view of FIG 7, the disposing of
the composite flowerpots 30a in a square shape of the present
invention on a roof 31 as a roof thermal insulation structure
88 exerts thermal insulation effects of porous ceramic bodies
16f and solar heat rejection of plants put in the composite
flowerpots 30a, such as sedum which are not shown in the figure,

moisture loss effects of leaves of the plants, and moisture
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loss effects from the porous ceramic bodies 16f, which lead to contribute to thermal insulation and
cooling of the building. Sedum is well rooted to the porous ceramic bodies 16f and can grow without
the need for frequent water feeding, so that the plant is suitable for the roof insulation structure 88.
Alternatively, moss, such as Canescens and Hypnaceae or the like which is low and suitable to grow

on the faces gkiher poraws earamidhecissAshls kislerable. [OBELSnpedne gomposfielpwerpots

30a according to the present invention used in such a manner do not contain earth, there is Ro fear of

scatteringdbm e Bue o the mﬁﬁmeﬁmﬁa@@ﬁ%wh&wﬁﬂ&%@%ﬂéeﬁﬂiﬂa‘ﬂé{? or

scattering the soil mixed with wind and rain. Further, the closely spacing of the composite flowerpot on

the root ofSdubuilitingrelakerdicriesdibie tetheeveot-plant e hiRgserds d9m grovwng fromm the floor

of the roof. [0084] Furthermore, the composite flowerpots 30a according to the present invention can
be designf&e@wbatiieipe ttheanteditiicre Smequeditgwatise abgddlie mgiurebcatpawithnat any
possibility of making the surrounding area dirty by the scattering of earth when installed and touched

by peopleRteaiieds diuthabimy frrsdihaixeoofitinsudlartd cain sithoat ueeuid@nent of excess

manpoweklso that the composite flower- pots can be used as a promising structure element to form a
ternatively, moss, such as Canescens and Hypnaceae or the

like which is low and suitable to grow on the faces of the
porous ceramic bodies 16f is preferable.

[0083] Since the composite flowerpots 30a according to the
present invention used in such a manner do not contain earth,
there is no fear of scattering the soil due to the touch of
people and objects when installed and used or flowing or
scattering the soil mixed with wind and rain. Further, the
closely spacing of the composite flowerpot on the root of the
building makes it possible to prevent plants of flying seeds
from growing from the floor of the roof.

[0084} Furthermore, the composite flowerpots 30a according
to the present invention can be designed to be a shape to match
with the surrounding nature and the natural color without any
possibility of making the surrounding area dirty by the
scattering of earth when installed and touched by people or
objects or scattering the soil mixed with wind and rain without
requirement of excess manpower, so that the composite f£lower-
pots can be used as a promising structure element to form a

biotope by putting on plants.
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biotope by putting on plants. 23 [0085] The composite flowerpots 30a according to the present
invention do not need frequent water feeding and are easy to maintain because the porous ceramic
bodies housed in a container are capable to retain a large amount of water. [0086] Additionally, in
conventional flowerpots, earth and granules to be put into the flowerpots need to be carried

separately 88 nstallai I a roof of a hjgh-rise builg_ig and need work to calculate
the earth a!t:nd the] gram?l%?t(? §§Bﬁ)ﬁ gﬁ%,?&%ﬁ%ﬁ%gézns tr[%%r%o?‘&ﬁ«%’% 5%%.%90\%%\%@{?%9 posite

fowerpotsafasecreicds Uy eressas yepten e rsialsgiaplulhe semPasliyerpots 2

are carried to the roof to be disposed to use them without additiona icant
simplificatiemief t installpieawask 1AB8 pbireitkeramoraniiie cospasiteriowespots 302 are light, so that
it is easy to change the installation work corresponding to changes in arrangement on the roof. [0088]

In the presemtaimntionathe pupabLeraricioeien 16d hevged imthaRotisrypaiaiihe composite
flowerpots (30, 30a) may be respectively one massive porous ceramic body specially fired in the

shape to Hdp@&ibusly Adddduipniadlpottdry 3tomiwn ishonifitaly] afterpeoing spestathy fisad in

granules to be put into the flowe::*pots' need to be carried

separately to the installation place, such as the roof of a
high-rise building and need work to calculate the earth and the
granules to put into the flowerpots on the roof one by one.
However, the composite flowerpots 30 according to the present
invention can be installed, if only the composite flowerpots 30
are carried to the roof to be disposed to use them without
additional work, resulting in significant simplification of
installation work.

[0087] Furthermore, the composite flowerpots 30a are light,
so that it is easy to change the installation work
corresponding to changes in arrangement on the roof.

[0088] In the present invention, the porous ceramic bodies
16d housed in the pottery 32 of the composite flowerpots (30,
30a) may be respectively one massive porous ceramic body
specially fired in the shape to be previously housed in the
pottery 32. More specifically, after being specially fired in
the shape to be previously housed in the pottery 32, one
massive porous ceramic body may be housed in the pot-shaped

pottery 32. 1In this case, the massive porous ceramic body can
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the shape to be previously housed in the pottery 32, one massive porous ceramic body may be
housed in the pot-shaped pottery 32. In this case, the massive porous ceramic body can 24 be
selected or exchanged according to the kind of plants to grow. [0089] In the present invention, the
porous ceramic bodies 16d housed in the pottery 32 of the composite flowerpots (30, 30a) may be

respectivel.one Masgiyg RAIOUS CRAAMLS speciall fired indh bgePrgyigusly Roysed in the
pottery 32. More specifically, after bei% spegal?y%%%% Eoe ;1%%?%& %e%%é%%@%ﬁéjed in the
pottery 3%gp8f Massive porous concrete may be housed in the pot-shaped pottery 32. Alternatively,

a precursor of foaming concrete may be poured into the pottery 32 to be cured. [0090] The use of

clayware 4€08%dry whareirttiwe peosentonsioteis hoysedpaablesdodavesuablemsaneability to
the pottery specific to clayware in the composite flowerpots where porous concrete is used as a

substitute¥6cithequaseds deratlie paditedgd3Burifer:ve usanpioar teefdlewedpottas patery

enables to form a composite flowerpot having a luxury appearance. [0091] Porous concrete can be

obtained BPauriMpdehent aSpRerbiatpiwgare sndsasd vagivepevdendyeth, gpecially
fired in the shape to be previously housed in the pottery 32.
More specifically, after being specially fired in the shape to
be .previously housed in the pottery 32, one massive porous
concrete may be housed in the pot-shaped pottery 32.
Alternatively, a precursor of foaming concrete may be poured
into the pottery 32 to be cured.
[0090] The use of clayware as pottery wherein the porous
concrete is housed enables to have suitable permeability to the
pottery specific to clayware in the composite flowerpots where
porous concrete is used as a substitute for the porous ceramic
bodies 16d. Further, the use of an over glazed' pot as pottery
enables to form a composite flowerpot having a luxury
appearance.
[0091] Porous concrete can be obtained by curing cement, a
micro-aggregate, such as slag fine powder, fly ash, gravel,
foam glass, a discontinuous fiber, precursor slurry including a
foaming agent, such as aluminum metal powder while foaming.
Alternatively, porous concrete can be obtained by curing cement,
a micro-aggregate, and precursor slurry including a number of

bubbles. Typical examples of micro-aggregate are a natural
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foam glass, a discontinuous fiber, precursor slurry including a foaming agent, such as aluminum metal
powder while foaming. Alternatively, porous concrete can be obtained by curing cement, a
micro-aggregate, and precursor slurry including a number of bubbles. Typical examples of
micro-aggregate are a natural 25 light- Weight aggregate (Oshima volcanic IapiIIus volcanic lapillus,

dthel lit t d the lik
Pearite, AT IKELT0 to THE AR o Tt E LRSS AE TrLS AN 100 weigh
parts of Cg@ﬁﬁiﬁk@ble&ﬂetﬂ@f%ﬁg m')ﬁq Mfﬂé@hﬂé I*IQ*P \‘[%l%@g% Ad0092] A

composite flowerpot can be obtained by fﬂllng the pottery pre rsor be cured.

This compgsite Bwekrnsis MEBMPOSES CRBUNIS BIEIUTa fIMadk bﬂi&% pondingiofipryand a

porous concrete body by the curing of the slurry. The pottery and the porous concrete body are firmly

bonded beralisetite Kilkey. poured tintoIecessesgbit fipairag ubFity on the sudggeafiitepatiery to be
cured. [0093] Further, in the present invention, as mentioned above, the porous concrete body

housed inchéfruabl 32 mixeide widhmassiveqbgbits gmctﬁed)f)dyesm@ia]ly fimhed &xthershape to
be previously housed in the pottery 32. More particularly, one massive porous concrete body may be
housed intRefEaRdyeiixed with slurry at the rate of 15 to 30 volume %.

[0092] A composite flowerpot can be obtained by filling the
pottery 32 with such precursor slurry to be cured. This
composite flowerpot is a composite ceramic structure formed

by the bonding of pottery and a porous concrete body by the
curing of the slurry. The pottery and the porous concrete body
are firmly bonded because the slurry poured into recesses of
fine irregularity on the surface of the pottery to be cured.
[0093] Further, in the present invention, as mentioned above,
the porous concrete body housed in the pottery 32 may be one
massive porous concrete body specially formed in the shape to
be previously housed in the pottery 32. More particularly, one
massive porous concrete body may be housed in the pot-shaped
pottery 32 after being specially formed and cured in the shape
to be previously housed in the pottery 32. In this case, the
massive porous concrete body can be selected or exchanged
according to the kind of plants to grow.

[0094] Furthermore, in the present invention, one massive
foaming resin body specially formed in the shape to be

previously housed in the pottery 32 may be housed in the
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pottery 32 after being specially formed and cured in the shape to be previously housed in the pottery
32. In this case, the massive porous concrete body can be selected or exchanged according to the
kind of plants to grow. [0094] Furthermore, in the present invention, one massive foaming resin body
specially formed in the shape to be previously housed in the pottery 32 may be housed in the 26

pottery 32n5e doaming resiq,nogy, qé%tgrtbaél cqntinuous holes, such as an urethane sponge.
The conczr%%ge bog?gf the foaming r%%% y ca%bg%éﬂgcég%(ﬁ% E&huﬁaﬁggd %%83?&?}%)?5' the kind of
plants to gieWeH09% A ggbggjm%{q{ﬁ,@lg%ﬁsgmic.ﬁqgc%ﬁ%ﬁtjez%oﬁd a0 gfthe present
invention to tiles will now be explained. As is shown’in FIG. 8, a composite tile 50 comprises plate-like
pottery 18fcmmiiaglatedika noodis esmmiebady A6gawhasein éﬁ%ﬁ%ﬁ@&%@%@%& 16gis
arranged on the face side of the composite tile 50 and is overlapped with the pottery 18g. [0096]
Compositéhieskiand wétegplatehortandposaus surfaces as well as superior thermal insulation when
used for outer walls of a building, so that the composite tiles are suitable for growing plants by putting

plants and 88&8ihg plintemindiinenhg foots applyandgyderane: Themarous eirfares ke suitable

for growing adhering roots. Further,
and 12b of the present invention to tiles will now be explained.
As is shown in FIG. 8, a composite tile 50 comprises plate-like
pottery 18g and a plate-like porous ceramic body 16g, wherein
the porous ceramic body 16g is arranged on the face side of the
composite tile 50 and is overlapped with the pottery 18g.
[0096] Composite tiles have water retention and porous
surfaces as well as superior thermal insulation when used for
outer walls of a building, so that the composite tiles are
suitable for growing plants by putting plants and allowing
plants with adhering roots, such as ivy to creep. The porous
surfaces are suitable for growing adhering roots. Further,
there is no possibility for the pottery 18g and the porous
ceramic body 16g being peeled off even when used for outer wall
surfaces of a building for a long term because they are firmly
bonded by sintering. The composite tile 50 is used with the
porous ceramic body 16g placed outside the worked surface, but
the composite tile 50 may be used with the pottery 18g placed
outside the worked surface. In this case, moreover, superior

thermal insulation of the worked walls is obtained and an

adhesive, such as mortar used in this adhesion forms rigid
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there is no possibility for the pottery 18g and the porous ceramic body 16g being peeled off even
when used for outer wall surfaces of a building for a long term because they are firmly bonded by
sintering. The composite tile 50 is used with the porous ceramic body 16g placed outside the worked
surface, but the composite tile 50 may be used with the pottery 189 placed outside the worked

surface. | H}% reover, superiqr_thermal insulation of the worked walls is obtained and an
adhesive,%suc %%%%orﬁére&secf‘ T %ugl e%?%ahe\%n%]% r 2?%&39& t eé’aﬁﬂﬁgs on the
surface ofthe-pgEeu migdpody 16g. [0097] Additionally, porous concrete may be used as a
substitute for the porous Teramic body 16g in the composite tile of the present invention. [0098] The

porous copgiee nay bg@@mgﬁﬂwging&g&@tcm@@eow%gy ashprauel, foaming glass, a

micro- aggregate, such as a foaming resin piece and precursor slurry including a forming agent, such

as alumineubsetetpowdesat tee timsreflibblinamiierBaliNell.aipreus earcre {3 obtained by

curing precursor slurry including cement, a micro-aggregate, and a number of bubbles. Examples of

micro- agdregatesfarthmtprat Bgnttwdinhreaddgregates (for example, Oshima volcanic lapillus, Shinmei

volcanic lapillus or the
[0098] The porous concrete may be obtained by curing cement,
slag fine powder, fly ash, gravel, foaming glass, a micro-
aggregate, such as a foaming resin piece and precursor slurry
including a forming agent, such as aluminum metal powder at the
time of bubbling. Alternatively, porous concrete may be
obtained by curing precursor slurry including cement, a
micro-aggregate, and a number of bubbles. Examples of micro-
aggregates are natural light-weight aggregates (for example,
Oshima volcanic lapillus, Shimmei volcanic lapillus or the
like}, artificial light-weight aggregates (for example,
Mesalite, Asanclite, or the like) or Pearlite and the like. It
is preferable to mix 70 to 150 weight parts of micro-aggregate
with 100 weight parts of cement. Bubbles are preferably mixed
with slurry at the volume % of 15 to 90.
[00991] A composite tile can be obtained by disposing such
precursor slurry enclosed by a frame around it on the pottery
18g to be cured.
[0100} In the present invention, a composite ceramic

structure may be produced in the aspect shown in FIG. 9. 1In

FIG. 9, the aforementioned body for firing composed of clay 22
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like), artificial light-weight aggregates (for example, Mesalite, Asanolite, or the like) or Pearlite and the
like. It is preferable to mix 70 to 150 weight parts of micro-aggregate with 100 weight parts of cement.
Bubbles are preferably mixed with slurry at the volume % of 15 to 90. [0099] A composite tile can be
obtained by disposing such precursor slurry enclosed by a frame around it on the pottery 18g to be

cured. [010 the present invention, a composite cergmic_structure may be produced in the aspect
Chown in E P B R A o B R G e TokR S RPE2 80 MG &

foaming aggpg d "!51'9 Eﬂm%%ﬂ f clay_including evanescent granyles or g hody for firing
formed by in%p(reér(g;ﬁr'lggng% ‘E:%[agligm the mud sta (i,i &%m%%sﬁeg%%%¥ fgro ﬁlr%gn ré}ﬁser?ganﬁﬁobg%ollow part
of wbular ngleder petiry €040 iR Hapiheruly e iRsted todCR e dEng 9. ghygin
columnarigggery (columr%r body) 24. The interior of tr% tgc%ter t%ﬁ]ilg%ljlle tt?%%lo%{%era ics 25.

Subsequedly: g el AR eI GHISFU PRIk oken ﬁ%ﬁl%futﬂﬁﬁa(ﬂé@ gghphage) 29 and

is divided in a longitudinal direction to obtain composite ceramic structures 28. The comiposite

ceramic sandiuies 73 mediusediaslnempasiih tigsils hnslaetng thoayt arpagerteirpiitedphase)

29 on the face. Composite
obtain columnar pottery (columnar body) 24. The interior of
the pottery 24 is filled with porous ceramics 25. Subsequently,
this columnar pottery 24 is cut or broken along a cut area (or
a ruptured phase) 29 and is divided in a longitudinal direction
to obtain composite ceramic structures 28. The composite
ceramic structures 28 are used as composite tiles 33 by placing
the cut area (or the ruptured phase) 29 on the face. Composite
ceramic structures used for each kind of use by altering the
size and the shape of the outer surface can be obtained by this
method. For example, a plate-like composite ceramic structure
having an area of 40 cm x 40 cm and a thickness of 5 cm can be
used by laying on the roof of the building and serving both as
an insulation material and floor for growing plants. Further,
the operation for breaking the pottery 24 along a ruptured
phase can be performed in accordance with the operation for
breaking by dividing the stone with a jig, such as a borer.
[0101] In this embodiment, when the body 22 for firing
including a foaming agent is used, the body 22 for firing fills
the hollow part of the pottery 20 to push itself against the

inner wall surface of the pottery 20 in a process of increasing
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ceramic structures used for each kind of use by altering the size and the shape of the outer surface
can be obtained by this method. For example, a plate-like composite ceramic structure having an
area of 40 cm x 40 cm and a thickness of 5 an can be used by laying on the roof of the building and
serving both as an insulation material and floor for growing plants. Further, the operation for breaking
the pottery.@4 %ﬁéu%tf”et% erformed in accordance with the operati {%{
breaking by dividing the stone weﬁrr}%gﬁgﬁzgﬁfagsrra %?%’r?‘?ofdlﬁn %isot\a% Ohim ttvﬂ%:n IS body

22 for firirﬁgoip@gg@gp@g fagMmighagemtds er%c}%ﬁ?gy 22400 fl jn%fig%ﬂ%%\%@@ge%ghe pottery

20 to push itself against the inner wall surface of the pottery 20 in a process creasing 29 the

volume ofithe bernd? fafiingirihedwlor Ratkobher aedery? akthering8H9aging. Thus, a

boundary between the inner wall surface of the pottery 20 and the porous céramics 25 is perfectly

filled with dlearparbas ceSarbicsa 183 02}/ nfile Lef peSHE tHehd3 Ibeciut arear-taniriuper] phase) 29

may be used as a back bonded on the worked surface. A number of fine irregularities with sharp

edges in th@1&&kelloudrstdtes worgbs Todtingidre fBnecthe tomsudaea ofdhe culpanead@r ruptured

phase) 29, so that the composite tile 33 has excellent bonding with an adhesive material, such
phase) 29 may be used as a back bonded on the worked surface.

A number of fine irregularities with sharp edges in the
cancellous state due to the cutting are formed on the surface
of the cut area (or ruptured phase) 29, so that the composite
tile 33 has excellent bonding with an adhesive material, such
as mortar, or the like. Further, the worked walls worked in
this manner are superior in thermal insulation.

[0103] As shown in FIG. 10, the pottery 24 may be cut or
broken in a vertical direction and at the obligque cut area (or
ruptured phase) along the longitudinal direction. In this case,
a composite tile 33s (composite ceramic structures 28s) having
respective surface 29s slanting to the direction of the worked
surface is obtained. The worked wall surfaces worked using the
composite tile 33s have various projections and depressions and
are superior in aesthetic value.

[0104] An embodiment of worked wall surfaces using composite
tile 33s is shown in a cross-sectional schematic view (FIG. 11).
FIG. 11 (a) shows a wall surface structure 90 so disposed that
surfaces 29s may be faced upward. FIG. 11 (b) shows a wall

surface structure 90a so disposed that the direction of
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as mortar, or the like. Further, the worked walls worked in this manner are superior in thermal

insulation. [0103] As shown in FIG. 10, the pottery 24 may be cut or broken in a vertical direction and
at the oblique cut area (or ruptured phase) along the longitudinal direction. In this case, a composite
tile 33s (composite ceramic structures 28s) having respective surface 29s slanting to the direction of

the workeg,,syrfaceds @@gaigﬁg,_'ﬂ%e gﬁé%\g%i#ﬁ%ﬁ%?ﬁﬁg&Sﬁ&%?fd%ﬁmggs{é%‘w %35 have

various projections and depressions are superior ih aes c value. An enmbodiment of

worked wakhgudRsasHSIR QeFBEEiSile 38S ihshawn-inparose-sedjopakeshpmaticajew (FIG. 11).

FIG. 11 (a) shows a wall surface structure 90 so disposed that surfaces 29s may be faced upward.

FIG. 11 (ahpwsabealt SlstaceBirugiypitlacsoigiskozas hapiiadirectioniof Qsut{ases2Os may
be alternately upward and downward to upward and downward directions of the surface of a worked
wall 84. Cémpdhsitesilepddsdisptied i sadtly aredariar thitihdswiaces 2sifawa twwatd effectively
retain abundance of rainwater in the porous ceramics 25 because the surfaces 29 effectively receive
rain. Afted@RpBeBPustaaTaitondinbesaese dfhetatnedfaieesata oedibeilis froeml the surfaces

29s. Part or all of rainwater which overspills reaches the downward
receive rain. After a lapse of certain retention time, excess

of retained rainwater overspills from the surfaces 29s. Part
or all of rainwater which overspills reaches the downward
composite tiles 33ss passing through lower surfaces 37 or the
lower end to be absorbed into the porous ceramics 25 of the
downward composite tiles 33ss. Such a flow and residence of
water give good effects on the growth of plants planted (grow)
in the composite tiles 33ss which are not shown in the figure.
[0105] As shown in FIG. 12, tubular pottery may be pottery
20a provided on the outer surface wherein dovetail grooves 56
are formed. The dovetail grooves 56 are formed on the surfaces
corresponding to the back surfaces of composite tiles 28a. The
dovetail grooves 56 become catching parts 82 to engage with the
dovetail of ribbed projections arranged on the outer wall
surface of a building. Thus, the composite tiles 28a are
engaged with the outer wall surface of the building in a
attachable and removable manner with a dovetail joint to be
inserted into the outer wall surface of the building. Cut
areas {(or ruptured phases) 29 become the face surfaces of the

composite tiles 28a. In this way, vertical walls are formed by
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composite tiles 33ss passing through lower surfaces 37 or the lower end to be absorbed into the
porous ceramics 25 of the downward composite tiles 33ss. Such a flow and residence of water give
good effects on the growth of plants planted (grow) in the composite tiles 33ss which are not shown in
the figure. [0105] As shown in FIG. 12, tubular pottery may be pottery 20a provided on the outer

surface dovetail grooves 56, are formed. The taI ves 56 are formed on the surfaces
clcj)rrespg\rll% %n% g%eqéﬁl sus\%f:lgs Eﬁ gor%ﬁ@g?esﬁgg 2 ?ﬁle ol P35 BE BB come cl;tchlng

parts 82 tq RHEAYS ith th%%ov&gzg%%fé{@ﬁg %?ﬁé agag ed Q a.HE e Oﬁtﬁ v%v;%;]les# ﬁﬁe of a

building. Thus, the composite tiles are engage the oUter Wal surtace o Ing in a

attachabland aaigvARlp M HRIAN Ly oNRIaA 191! I9he dnsstediiniogke AR walliguifpgg o the

building. Cut areas (or ruptured phases) 29 become™the face surfacesofthe composite ti 8a. In

this way, Ferticanialisemeriernaed-angdad diy FeRiasleing {he1aorapasitedilesR8p ofthe present

invention. The engagement with the outer wall surface of the building may be made by catching parts
to engagediiticsosefigd rioJengayesee Maareang cbh il theaqtiienwaibsuiacthes a5 digelesed in
Japanese Patent Publication No. 2002-4545. The dovetail of the ribbed projection arranged on the
outer walldovetail of the ribbed projection arranged on the outer wall
surface of the building may be such dovetail jigs that are
disclosed in Japanese Publication No. 2001-90314.
[0106] A partial exchange of the inserted composite tiles
28a becomes possible because the composite tiles 28a are
inserted into the outer wall surface of the building in such a
manner attachable and removable to and from the outer wall
surface. When plants, such as the above-mentioned sedum and
moss are put onto the face of the composite tiles 28a, part of
the composite tiles 28a where plants are dead is exchanged to
newly grow plants or such composite tiles 28a can be exchanged
to the composite tiles 28a where plants have previously planted
(grown). Further, it is possible to move the position to
attach to by periodically performing a mutual exchange in view
of sunlight so that the plants may equally grow.
[0107] The composite tiles 28a may be inserted into the
internal surface of the building. Decoration effects on the
internal surface can be obtained by putting plants on the face

of these composite tiles 28a. It is difficult to feed water to

the internal surface frequently, so that sedum is preferably
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surface of the building may be such dovetail jigs that are disclosed in Japanese Publication No.
2001-90314. [0106] A partial exchange of the inserted composite tiles 28a becomes possible because
the composite tiles 28a are inserted into the outer wall surface of the building in such a manner
attachable and removable to and from the outer wall surface. When plants, such as the

above- -meprigned se nd MOsSS are put onto the face of the composite tlles 28a art of the
composite i é 2%5 ere B ar%g%erlél %%aﬁ%g fggch%%dq‘é’%h (g]g E%Qp&‘?te tiles
28a can b han sit 2 anted rown)
Further, itls pos&bﬁit%etr%\% the'p S|t|§1r(15 t%g att?é‘# y perloglg rmlnb})% r%u?ua%glexchange in
view of silight sRdhairile plants gy edwallyAiew. i&%&éygs&%gm&ﬂs liles,28@,gnay be inserted

into the internal surface of the building. Decoration effects on‘the internal surface can be obtained by

putting plants eatihe faee gFthesercaineogitiies28ank istitisul tedeegnwaterse the internal
surface frequently, so that sedum is preferably 32 used as plants because sedum does not need

frequent Wé@fiag to gitw . lieadstineit snessowtici asICaBescens and dhy@nageaemol.dba like are

preferable because these plants are low and suitable to grow on the face of the porous ceramics 25.
clay virtually in the same shape may be used for a substitute
for tubular pottery 20 or tubular pottery 20a. More
specifically, columnar pottery 24 or columnar pottery 24a may
be formed by f£illing the hollow part of the clay molded in the
columar shape with a body for firing 22 to foam by firing to
be simultaneously fired.
[0109] In embodiments shown in FIGs. 9, 10, and 12, a body
is molded by extruding and is fired in biscuit after drying to
obtain tubular pottery 20 or tubular pottery 20a. Further,
molded clay is a body molded by extruding before biscuit firing.
[0110] FIG. 13 shows one example of another aspect of a
composite tile according to the present invention. In FIG. 13,
a composite plate-like tile 100 is formed by overlapping the
portion of pottery 118 and the portion of a plate-like porous
ceramic body 116. The pottery 118 is so constructed that a
groove 106 is formed in a longitudinal direction on a surface
corresponding to a face 104 of the composite plate-like tile
100 and the groove 106 is filled with the porous ceramic body
116. An exposed surface 107 of the porous ceramic body 116

also comprises a face of the composite plate-like tile 100.

33



[0108] In embodiments shown in FIGs. 9, 10 and 12, molded clay virtually in the same shape may be
used for a substitute for tubular pottery 20 or tubular pottery 20a. More specifically, columnar pottery
24 or columnar pottery 24a may be formed by filling the hollow part of the clay molded in the
columnar shape with a body for firing 22 to foam by firing to be simultaneously fired. [0109] In

embodim wn in,F 190, an [ lded ' is_fired.in biscuit after
drying_to ?o%fia?r? ?u_bulgﬁ pﬁ%@ezog %@ttﬁ%ﬁﬁ%@%@é ﬁég lﬁth‘%&#&%ﬁ%}%ssa 8o y molded py
extrudingpefrg biscuidiingn JPLAY RiGedRshipwsonexaipple fanalelasaeeighy composite
tile according to the present invention. In FIG. 13, a composite plate-like tile 100 is formed by

overlappiagthen@ofiipntef Rottesd 1§-adektha Pesian eha Blateriike PRI sefiweasy 1. The

pottery 118 is so constructed that a groove 106 is formed in a longitudinal direction on a surface
corresporaing tongyfacedtby i thecaoiapdsitedlated ikecigokiO-angle-grobikd Opiiz dilledgvith the

porous ceramic body 116. An exposed surface 107 of the porous ceramic body 116 also comprises a

face of thésofipusits] ptaie diie tikp R0 . |Ef0Ade] Atidgefl Ithextendipgdiyenplateardlidet a short

width A (hereinafter referred to as short width direction)
tile 100 and a groove 112 for housing extending to the long
width direction is formed on the back 105 of the composite
plate-like tile 100. In the internal surface of the groove 112
for housing, a catching groove 115 is further formed on the
corner of the upper bottom in the long width direction.
[0112] A locking groove 114 extending to the long width
direction is formed on a lower surface 109 of the composite
plate-like tile 100. Further, a groove 135 for feeding water
extending to the long width direction is formed on the more
face side than the locking groove 114 in the lower surface 109.
A ridge 120 positioned between a side wall 119 near the back
105 and the back 105 of the locking groove 114 and caused by
the formation of the locking groove 114 is missing in its lower
end as if it were uniformly shaved and a lower surface 122 of
the ridge 120 is positioned upper than the lower surface 109,
which leads to the formation of a step 140 between a side wall
125 near a face 106 and the back 105 on the lower surface 122
and a recess area 142 exists at a crossing corner between the

lower surface 122 and the back 105 due to the step 140.

[0113] The composite plate-like tile 100 of such a structure
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extending to a long width direction B (hereinafter referred to as long width direction) of the composite
plate-like tile 100 is formed on an upper surface 111 of the composite plate-like tile 100 and a groove
112 for housing extending to the long width direction is formed on the back 105 of the composite
plate-like tile 100. In the internal surface of the groove 112 for housing a catching groove 115 is

further oGR8 ST BB HARRERYARA thepln UeTHE: Frodlodogipggroove

114 extending to the long width "direction is formed on a lower strface composite plate-like

tile 100. Fusther. grpoveMaiaafosfrading watelyexteRding {9-4& 18Ry Wislth fiectiandsyenmeg on the

more face side than the locking groove 114 int e lower surface 109. A ridge 120 positioned between

a side wald#-® nefr thebaebularansbide backtid elhpdoakinearesygoddand cagsaskby the

formation of the locking groove 114 is missing in its lower end as if it were uniformly shaved and a

lower surfaperieRiolcthbaidy b2 isoposith nileu et tharythellswes shfaded 0wl wthieh leads to the
formation of a step 140 between a side wall 125 near a face 106 and the back 105 on the lower

surface 1PTeMErseace®t drbe 1pomssts aenandssitgpdyrndl betwedrethel towdbragudfatbel 22 and the
T 10w part of the fubular body Faced oppositery ta b ' ¢
symmetric is filled with the porous ceramic body. This
structure is cut or broken at a plane of symmetry and is
divided at certain length in the longitudinal direction to
produce the composite tile 100.
v [0114] FIG. 14 shows an embodiment wherein the composite
1V plate-like tile 100 is put on an outer wall 149. The composite
Y plate-like tile 100 is locked to the outer wall 149 through a
¢ locking plate 124 fitted to the outer wall 149. The locking
Yy plate 124 comprises a substrate 126 and a plurality of lengthy
, locking supports 130 arranged up and down horizontally to the
n longitudinal direction on the face of the substrate 126. A
€ locking support 130 comprises a lower supporting member 128 and
S an upper supporting member 129 arranged upwardly of the lower
supporting member 128. The lower supporting member 128 is
composed of a long member in the shape of L in section mutually
connected at one end along the longitudinal direction by
intersecting each surface of one plain band-type plate and

another plain band-type plate, wherein the surface of one plain

band-type plate is arranged parallel to the substrate 126 and
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is produced in accordance with, for example, the process shown in FIG. 9. More specifically, the
structure is that the hollow part of the tubular body in the shape faced oppositely to be symmetric to a
portion of the pottery 118 is filled with a precursor of the porous ceramic body 116 to be fired and the
hollow part of the tubular body faced oppositely to be symmetric is filled with the porous ceramic body.
This structure is cut or broken at a plane of symmetry and is divided at certain length in the

Iongitudi%a&gggc%%ratoﬁ(g%%ufgatgel osite.tile iogﬁg%éﬂl&g 14 shows, ap embadiment wherein

the composite 1 plate-li IS put on an outer wa he composite plate-liketile 100 is

ocked todhe suterall 149 thieueh aoloeking plaler 2t BegLiadbe ouley wall 44%oTheocking  plate

124 comprises a substrate 126 and ap engthy locking supports 130 arranged up and down

horizontaly - ther longitydinahidisection endhe facerefithe substratedabt AG&lecking seppert 130
comprises a lower supporting member 128 and O an upper supporting member 129 arranged
upwardly of Hoetdwer suppartisg neember 128: Thelowenduppdrtidg membenl28 i camposed of a
long member in the shape of L in section mutually connected at one end along the longitudinal
direction Bgdnhtersedtingrsactos ifsgecof credplam Bardepeplafecarsilanbirtd|din band-§pe plate,
wherein the surface of one plain ‘ _ . . ‘ '

end along the longitudinal direction by directing diagonally to

its surface upward.

[0115] The composite plate-like tile 100 1s engaged with the

locking support 130. More specifically, the lower supporting

member 128 engages with the locking groove 114 (FIG. 13) and

the upper supporting member 129 engages with the catching

groove 115 (FIG. 13). Further, the composite plate-like tiles

100 are arranged on one surface from side to side and up and

down along the wall surface of the outer wall 149 and the

adjacent up and down composite plate-like tiles 100 are

combined by inserting the recess areas 142 of the upward

composite plate-like tile 100 into the ridges 110 of the

downward composite plate-like tile 100. A catching part 82p

(FIG. 13) to be fitted to the worked surface comprises the

locking groove 114 and the catching groove 115.

[011¢] When the cross—secticnal shape of the lower

supporting member 128 or the upper supporting member 129

engages with the locking grocove 114 or the catching groove 115,

the shape is not limited to L-shape and dog-leg shape.

(01171 A wall surface structure 150 of the present invention
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band-type plate is arranged parallel to the substrate 126 and 35 other end along the longitudinal
direction is fixed to the substrate 126. The upper supporting member 129 is composed of another
long member in such a shape that a continuous plate is folded at a crease along the longitudinal
direction into a sectional dogleg shape, and is fixed to the substrate 126 at an end along the

Iloggi_tudinglndir c}joplt? 1{Jlfli‘re(gtin d%pg%ltagé%tf S| rfaCﬁigﬁv;/;ﬁg[golls Tﬁ%%o%e Iaéte-:ILi;g tile
is engaged Wi ocC . on’@iﬁec : e r

i i (EIG. th ti ber,129 ith
tho et B L T e N (B0 RO A S drtone
surface frameigeto SeandumNd Equsaleag e wal Szgn{gﬁ gﬂiﬁogt@ﬁwéé?&&we

adjacent up and down compositeplate-like tiles 100 are combine rting the recess areas 142

of the upvaigpeampasite Piatetiie B8rAG0INAaIdIaSIGOL] the IWMRIY CQIpRRSIIsPlate-like
tile 100. A catching part 82p (FIG. 13) to be fitted to the worked surface comprises the locking groove

114 and tfeheatohibgigreate§ion[0118hWhearhewieswaadtiosak $hans @tbadeyee SUPPOLLNg

member 128 or the upper supporting member 129
suitable for firmly rooting plants 133 to the outer surface of
the building as well as the afore—mentiohed composite tiles 50,
28, and 28s or the like because the porous ceramic bodies 116
are exposed to the face.
[0118] Furthermore, in the wall surface structure 150, water,
such as rain water humidified and saturated by being attached
to the upward composite plate-like tiles 100 falls from the
lower end of the face 104 of the upward composite plate-like
tiles 100 to the part of the face side of the upper surface 111
of the composite plate-like tile 100 just below and reaches the
upper end of the face 104 (FIG. 13) of the respective composite
plate-like tiles 100 from the part where water falls and then
spreads all over the up and down directions of the face 104
(FIG. 13) of the composite plate-like tile 100 just below. The
travel of water is successively realized on the downward
composite plate-like tiles 100 from the top stage of the
composite plate-like tile 100 to equally spread each of the
face of the whole top and down of the composite plate-like
tiles 100.
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engages with the locking groove 114 or the catching groove 115, the shape is not limited to L-shape
and dog-leg shape. [0117] A wall surface structure 150 of the present invention 36 in which the
composite plate-like tiles 100 are fitted to the outer wall 149 shown in FIG. 14 establishes an outside
superior thermal insulating structure of the building by the effective disposition of the porous ceramic

bodies 11f ;L vlér:l? superiar, herEr}n%a,l" sulation. Further, the wall surface structure 150 is suitable for
firmly roofih ana ts 13 %L}t}ﬁ?‘ UraSEbPTh BN LS PR dibRe-HWEBnEBLomposite

il : he i h ic badi d face.

10118] FUbor e et i e A Serr et RS0 B SULATER i e b BRI

saturatedfyhelng attacheds tethe BBWﬁrdl ?ﬁ%’e plgggjlil%ﬁtgﬁ% J?Q%éarlfow tESF]ﬁ%é end of
les 10 rfoft t

the face 104 of the upward composite plate-like t to the pa e face side of the upper

surface 11poofghesompesingiasadike die 19Qiusibelovandicashss the,dPnspepdalibe face 104

(FIG. 13) of the respective composite plate-like tiles 100 from the part where water falls and then

spreads allgnvet Fisup 289 davatdireaiDesdabiie fasetiRd (pfed Aettheceomnasitseplatgslike tile

100 just below. The travel of water is successively realized on the downward
composite plate-like tile 100 just below due to the prevention
of its travel when reaching a groove 135 for feeding water.
Thus, the groove 135 for feeding water prevents water from
reaching each of the back 105 of the composite plate-like tiles
100 along the lower surface 109 and contributes to the
effective feeding of water to the face of the lower composite
plate-like tile 100 from the upper composite plate-like tile
100.
[0120] Moreover, the wall surface structure fitted to the
outer wall including the composite plate-like tiles 100,
composite tiles 50, 28, and 28s or the like has such cooling
effects that moisture absorbed into the porous ceramic bodies
116 at the time of rain fall evaporates at the time of clear
weather and cools the wall due to this heat of evaporation.
[0121] FIG. 15 shows one example of another wall surface
structure of the present invention. In a wall surface
structure 150a with a water-supply means shown in FIG. 15, a
water-supply means 160 is placed further upper part of the top

composite plate-like tile 100a on the row of the composite tile
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composite plate-like tiles 100 from the top stage of the composite plate-like tile 100 to equally spread
each of the face of the whole top and down of the composite plate-like tiles 100. 37 [0119]
Additionally, water which has reached the lower end of the face 104 of the composite plate-like tile
100 patrtially travels toward the back 105 (FIG. 13) along the lower surface 109 from the end part of

the face id face 109 1 ) ut falls down. to the upper surfa 11 of the
composite pltgtie?’k Sfqulc\)@(l)gj BelW- it (Fa%e ;;ire\?entlo% n% i‘@aﬁ% dtBove 135
for feedingpyvater mhnus.- the g f&%foéée c#n%y}@ter p‘{events water from reaching each of the

back 105 of the composite pIa like'tiles 100 alongthe lower surface 109 and contributes to the

effective fpgding pf waterdo {peciaeeiiha {PWREAEPOSHE R ik Bleal Q) o5 iha HiRger

composite plate-like tile 100. [0120] Moreover, the wall surface structure fitted to the outer wall

including tieeodorhgositenidate-liet bles O0p Iopnipnsée 16 2% andetB sy thadike has such

cooling effects that moisture absorbed into the porous ceramic bodies 116 at the time of rain fall

evaporategiatthanidiongf diearl wikahanghhomizthetaall gupladud hedbnbevwdporabeaking
plate 124. The surrounding tool 162 comprises a holding tile
164 shaped in similar to the part of the pottery 118 of the
composite plate-like tile 100 and a covering tile 168 to cover
the holding tile 164. Both of them are composed of pottery.
The holding tile 164 is engagéd with the locking plate 124 via
a locking part 82g in the same aspect as the composite plate-
like tile 100 and is combined by the insertion of the ridge 110
of the composite plate-like tile 100a in a recess area 142 of
the holding tile 164.
{0123] The covering tile 168 comprises an engaging part 170
engaged with the locking plate 124 in the same manner as in the
composite plate-like tile 100 and a cover 172 connected to the
engaging part 170 to cover the holding tile 164. The engaging
part 170 is virtually similar to the composite plate-like tile
100 in its outline. The cover 172 is composed of a long member
in a grooved pattern in cross section and covers the water-
supply pipe 165, where the water-supply pipe 165 is housed in a
long-shaped spacing 174 formed by the enclosure of an internal
side 178 of the cover 172 and an inner surface 180 of the

groove 106 in the holding tile 164.

39



[0121] FIG. 15 shows one example of another wall surface structure of the present invention. In a wall
surface structure 150a with a water-supply means shown in FIG. 15, a water-supply means 160 is
placed further upper part of the top composite plate-like tile 100a on the row of the composite tile 38
100a locked to the outer wall 149 via the locking plate 124 on the similar disposition as in FIG. 14.
[0122] Th rysuppl [ a,surr i and a water-supply pipe 165
surrounde?dgb\%%ge surr%l?g%%l% t%%%%ggn g%gﬁ%rié%%g#ﬁ glggie:g?%a}%zthe ’ggﬁr%‘ O&a@%ﬁfﬁ The
surrounding; teeh{ 621ENRPISeS I Hj@,’ e 164 shapgddn sims I 118 of
the composite plate-like tileﬁl(foaﬁ;%gga coverin%%lle 168 to coﬁvl{e.?%?li]’%toﬁ{)gl ier%1 t%‘%@%yégt% them are
composed 6bpotidrrdhe heidiag tie; 164ineneapashaith thedosk 1240 radogiigpart 829
in the same aspect as the composite plate- like tile 100 and is combined by the insertion of the ridge
110 of thaxsmpobite piatetikp lifeed0dninhcedssitiea 142wérthedmaiding tie PA418123kEhe
covering tile 168 comprises an engaging part 170 engaged with the locking plate 124 in the same
manner a5id-thel @@mipaEpRaghatéhice ltmgoshapadkapeatingohidcef tetheasmhagind hart 170 to

cover the holding tile 164. The engagin
top composite plate-like tile 100a.

[0125] In a wall surface structure 150a with a water-supply
- means, feeding water to the plants 133 to grow and to cool the
wall surface by the above-mentioned evaporating effects of the
composite plate-like tiles 100 is aggressively carried out
without the need for rain water and man power. Further, the
wall surface structure 150a with a water-supply means supplies
water from the water-supply pipe 165 with the porous ceramic
bodies 116 of a number of composite plate-like tiles 100 and
has effects of reducing a cooling load by evenly absorbing
water to evaporate absorbed water when it is clear and cooling
the wall by the heat of evaporation, which leads to the
lowering the room temperature of the building even when no
plants grow on the wall as well as the effects of automating
water supply to the grown plants 133.
{0126] Furthermore, the water-supply pipe 165 is covered
with a cover made of the same material to that of the composite
tiles, so that the waterfsupply pipe 165 matches outer wall
appearance and has no damage on its appearance. In addition,

the installation cost is extremely low because this cover can
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part 170 is virtually similar to the composite plate-like tile 100 in its outline. The cover 172 is
composed of a long member in a grooved pattern in cross section and covers the water- supply pipe
165, where the water-supply pipe 165 is housed in a long-shaped spacing 174 formed by the
enclosure of an internal side 178 of the cover 172 and an inner surface 180 of the groove 106 in the

holding tiIg&Gét%gé%Je%f]&h@%l ra .@{on%}t{ée %)‘n itudignjal _ié%(:élim%hi h i; not shcg)\(%y iréti?g‘lgigure

is formed in the water-supply pipé , wherein w d

array to b%f,gggli%%@g{ug@g&yg&cg_mg%?%ag- ike tile 100 through the long-shaped spacing

174 after passing the top composite plate 0125] In a wall surface structure 150a with a

water-supplyL zepns, feedisgevasnty thaplants 13dla rawantss ogpl e, walhsuriacedy e

above-mentioned evaporating effects of the composite plate-like tiles 100 Is aggressively carried out
without the tieedtfareain SGsemarthmanyoves - 5uphes thravall sufacestacture1 3a0a with

water-supply means supplies water from the water-supply pipe 165 with the porous ceramic bodies

116 of a rasnisedinpngaie hiaie-likertilemic) andphdsefients 6f enducing acesliagtoad by evenly

absorbing water to evaporate absorbed water when it is clear and cooling
planted (grow) on the respective exposed surfaces 107 of the
porous ceramic bodies 116. Alternatively, creepers, such as
ivy can grow. The plants 133 cut off direct sunlight and
contribute to a reduction in the cooling energy of the building
because of its water evaporation as well as the improvement of
the appearance of the outer wall.
[0128] The porous ceramic body preferably contains alkaline
components, such as magnesium oxide, calcium oxide or the like
at the weight % of 1 to 10. This enables the porous ceramics
to be alkaline to obtain a porous ceramic body suitable for
growing sedum and commelina communis. For this, clay which
constitutes a body for firing and a composite body for firing
before firing preferably contains alkaline components, such as
magnesium oxide and calcium oxide at the rate of 1 to 10
wéight %.
[0129] The porous ceramic body 116 preferably refuels
nourishment as well as water supply to plants grow because
organic material retains in a rubbish state. It is difficult

for plants to separate from the ceramic body 116 by an external

force, such as strong wind because roots are retained in a
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the wall by the heat of evaporation, which leads to the lowering the room temperature of the building
even when no plants grow on the wall as well as the effects of automating water supply to the grown
plants 133. [0126] Furthermore, the water-supply pipe 165 is covered with a cover made of the same
material to that of the composite tiles, so that the water-supply pipe 165 matches outer wall

sppecanieesdteB CAUATE AANSpSaIRISe. I iie prialpion cosypexremely low

because this cover can 40 be attached by utilizing the locking p £%iles without
separate inatatfatons {@tthirdhe wall spifage s8YEkte d5Q6r Hlawel sudacensifugiyre 150a with a

water-supply means, the plants 133, such as sedum, comnelina comniunis, Lippia nodiflora or moss

are planteth&rdes opthe tespeotiserexpyserdasfaces 107 of the porous ceramic bodies 116.
Alternatively, creepers, such as ivy can grow. The plants 133 cut off direct sunlight and contribute to

a reductioh0A38d coolitipéhidpienthiod eaildifig thecqperaits veatemdvanmsdiorl 26 welhas the
improvement of the appearance of the outer wall. [0128] The porous ceramic body preferably contains
alkaline RGNS sEeR B TiggTosismdxids calddawidtcfentha likeeat, thendeightid biyl to 10.
This enables the porous ceramics_ .
previcus or periodic impregnation oxr pouring or pushing. This
further promotes growth of the plants.
[0131] Further, even in the wall surface structure 150 or
the wall surface structure 150a with a water-supply means, the
composite plate-like tiles 100 are attachable or removable, so
that they can be exchanged for tiles in favorite color, the
composite tiles having seriously damaged plants or the tiles
partially having a difference in the degree of growth of the
plants due to amount of sunshine or the like can be exchanged
or replaced. It is easy to remove dirty composite tiles to
clean and reattach them. Furthermore, the plants can be
previously put down on the ground and stay before fixing them
to the outer wall and then can be fixed to the outer wall.
[0132] Further another embodiment of the wall surface
structure according to the present invention will now be
described using figures. In the wall surface structure 150c,
composite structured composite plate-like tiles 100 shown in
FIG. 13 are used. A side corresponding to the tile face of the

upper surface 111 (upper side) on each composite plate-like
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to be alkaline to obtain a porous ceramic body suitable for growing sedum and conmelina communis.
For this, clay which. constitutes a body for firing and a composite body for firing before firing
preferably contains alkaline components, such as magnesium oxide and calcium oxide at the rate of 1
to 10 weight %. [0129] The porous ceramic body 116 preferably refuels nourishment as well as water

supply to plants grow hecause, organjc material retains_in a rubbish state. It is difficult for plants to
separate gﬁ%hi@ r&rﬁic%%ﬁ'aﬁ%xérﬁgﬁf&%g, SRAGRNGIANY AR RERELMEots are
retained igﬁ%ﬁ%&gﬁ%ﬁjg&ﬂg :;F%Yﬂﬁg %oleg._When using creepers, this matrix structure is a firm

foothold to p it enablésp ants 1o surely creep. [0130] Multiple holes of the porous ceramic

oo e T o S e g

impregnation or pouring or pushing. This her promotes growt

in the wallsspriaceisigy chdedd Oinieaval syHaceatluciye 130 fwhglg P e{-pyPRY Weaps. the

composite plate-like tiles 100 are attachable or removable, so that e exchanged for tiles in

favorite cafr, shatebhingsitefileshadraseriowsy danspad Hlantkeriabiesal composed

of a porous body previously prepared may be fitted into a
groove for housing.

[0134] A pot-shaped tile 200 shown in FIGs. 19 and 20 is
used in the present invention. The pot-shaped tile 200 has a
face side wall 250 opened upward and faced to external space
faced each other to a base wall surface to be fixed to each
other, a back side-wall 252, and a pair of horizontal side
walls 254 faced to the base wall surface, and a bottom wall 256
to form these side walls. The pot-shaped tile 200 comprises a
cross-sectional U-shaped, V-shaped or a substantially groove-
type cylindrical member 210 and a sealing member 212 to
correspond to an end of the cylinder and at least partially
seal both openings positioned on the side of the pot-shaped
tile 200. A missing part 214 constitutes an upper opening 260.
The cylindrical member 210 and the sealing member 212 may be
molded in one piece.

[0135] The pot-shaped tile 200 is faced to the external
space faced each other to the base wall to be fixed to a face
201, wherein a back 204 is arranged facing to its base wall and

a catching part 202 to engage with a locking support 130 (FIG.
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partially having a difference in the degree of growth of the plants due to amount of sunshine or the like
can be exchanged or replaced. It is easy to remove dirty composite tiles to clean and reattach them.
Furthermore, the plants can be previously put down on the ground and stay before fixing them to the
outer wall and then can be fixed to the outer wall. [0132] Further another embodiment of the wall
surface structure according to the present invention will now be described using figures. In the wall

f ture 150 it te, plate-like til sh FIG 13
Csca. & S8 ocrre oD (6 (18 Taceorthe pper iHadELL ((pper S} b &HEH composie
plate-like 42 tle 199 is pre Méﬁff%&ﬁ%@s%%’d&%% n%f'%@%g?g %‘g d?aﬂg:]‘@e Wa%face

[0133] The porous ceramic ody 116 is preferably generate by firing to of the
pottery 1kginyiewcefplabiibrofsteuciure; put a platedikg materal qomposed,; of gporoys body

previously prepared may be fitted into a groove for housing. [0134] A pot-shaped tile 500 shown in
FIGs. 19 and@§ i3 1useskinibe piesenipnentioandhe potshidped tile 200-has aifesetside:wad 250

opened upward and faced to external space faced each other to a base wall surface to be fixed to

each preferably formed on the rear side of an upper surface 311 of a
back-side side wall 252. The upper surface 311 is preferably a
slope 312 for descending and slanting toward the front.
10136] A transverse groove 235 extending laterally is
preferably formed on the cuter surface of the bottom wall 256,
Further, a clearance for drain may be provided on a joint
between the cylindrical member 210 and the sealing member 212.
A drain hole 299 may be formed on the bottom wall 256 in the
pot-shaped tile Z00.
[0137] The ridge 310, the slope 312, and the transverse
groove .235 respectively have functions similar to those of the
ridge 110, the slope 117, and the transverse groove 135 in the
composite plate~like tile 100 when the pot-shaped tile 200 is
fitted to the base wall surface.
[0138] The pot-shaped tile 200 has a certain width and
height. The shape of the pot-shaped tile 200 is not limited to
the shape shown in FIG. 22, if only the tile has a catching
part 202 on its back. The material of the pot-shaped tile 200
is preferably pottery, but it may be a resin or a metal, so
that the material is not limited. The catching part 202 is

preferably combined with the pot-shaped tile body, such as the



other, a back side-wall 252, and a pair of horizontal side walls 254 faced to the base wall surface, and
a bottom wall 256 to form these side walls. The pot-shaped tile 200 comprises a cross-sectional
U-shaped, V-shaped or a substantially groove- type cylindrical member 210 and a sealing member
212 to correspond to an end of the cylinder and at least partially seal both openings positioned on the

side of inenet shapedatiodOfhAxmpsincifer 244 copelisaan bR oREnn 200 The gncica

member 210 and the sealing member 212 may be moldéd in one piece. pot-shapéd tile

200 is facmétoatha@qtermamcméﬁmtew@@@t&ath@cbaﬁwﬂb@-%ﬁgeﬁt%ﬁ@ :

wherein a back 204 is arranged facing to its base wall and a catching part 202 to engage with a
locking suffpert maQ<E &14221 tiseprhvidke shapedaakdBér The share phiheicaighingypart 202 is
preferably similar to that of the catching part 82p of the composite plate-like tile 100 (FIG. 13). Further,
a ridge 310ipebledngipnadanleteddingaya beweadircatan & prefetahtyformeadetrahe war side
of an upper surface 311 of a back-side side wall 252. The upper surface 311 is preferably a slope
312 for deBcé§titAd and slanting toward the front. [0136] A transverse groove 235 extending laterally is

preferably f85{necﬂ on the outer surface of the bottom wall 256.
{0139 FIG. 21 shows an aspect of the wall surface structure

150c according to the present invention wherein the composite
plate-like tiles 100 and the pot-shaped tile 200 are fitted to
a base wall surface 159 of the outer wall 149. -The composite
plate-like tiles 100 and the pot-shaped tile 200 are engaged
with the outer wall 149 through the locking plate 124 bonded to
the outer wall 149. The catching parts 202 of the pot-shaped
tile 200 are engaged with the outer wall 149 in the same marmner
as in the catching parts 82p of the composite plate-like tiles
100. The alignment between the ridge 310 of the pot-shaped
tile 200 and the lower end of the respective composite plate-
like tiles 100 arranged just above the pot-shaped tile 200 is
similar to that between the ridges 110 of the lower side of the
composite plate-like tiles 100 in the plate-like tile arranged
up and down, and the lower end of the upper sided composite
plate-like tile 100, so that a sense of unity between the
composite plate-like tiles 100 and the pot-shaped tile 200 is
obtained, which leads to a beautiful wall surface. In addition,
the ridge 310 of the pot-shaped tile 200 serves the similar

function to the ridge 110 of the respective composite plate-
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Further, a clearance for drain may be provided on a joint between the cylindrical member 210 and the
sealing member 212. A drain hole 299 may be formed on the bottom wall 256 in the pot-shaped tile
200. [0137] The ridge 310, the slope 312, and the transverse groove.235 respectively have functions
similar to those of the ridge 110, the slope 117, and the transverse groove 135 in the composite
plate-like tile 100 when the pot-shaped tile 200 is fitted to the base wall surface. [0138] The

pot-shapeﬂ Egg Zé)lol réass égsrtaiﬁwi%ci;gﬁggﬁ: i%t.g&g sctﬁgesog f:t)h%Z pgg-ﬁh?}%%d tile 200 is not limited

to the shape shownin 22,ifo as a‘catching par 9n‘ts back. The material of the

pot-shaped s 200 s preferably paltery,huimay b g rasingoamelel 3o thal s materalis no

limited. The catching part 202 is preferably combined w as the 44

cylindrical megrker23@jndiew of preguctippLosts; but fmay be a hook-shaped member connected
to the pot-shaped tile body. The material of the hook-shaped member is not particularly limited, for

example, [tOHay be eithBtof potietys atmetal  ers airesSina {1381 E1Go21 shewsantaspece ofithe wall

surface structure 150c according to the present invention wherein the composite
are engaged with the outer wall 149 through the locking plate
124 affixed to the outer wall 149. The locking plate 124
comprises a substrate 126 and a plurality of lengthy locking
supports 130 arranged up and down horizontally in the
longitudinal direction on the surface of the substrate 126. A
locking support 130 comprises a lower supporting member 128 and
an upper supporting member 129 arranged upwardly of the lower
supporting member 128. The lower supporting member 128 is
composed of a long member in the shape of L in section mutually
connected at one end along the respective longitudinal
direction by intersecting each surface of one plain band-type
plate and another plain band-type plate, wherein the surface of
one plain band-type plate i1s arranged parallel to the substrate
126 and then other end along the longitudinal direction is
fixed to the substrate 126. The upper supporting member 129 is
composed of another long member in such a shape that a long
plate is folded at a crease along the longitudinal direction
into a secticnal dogleg shape, and is fixed to the substrate
126 at an end along the longitudinal direction by directing

diagonally to its surface upward.



plate-like tiles 100 and the pot-shaped tile 200 are fitted to a base wall surface 159 of the outer wall
149. The composite plate-like tiles 100 and the pot-shaped tile 200 are engaged with the outer wall
149 through the locking plate 124 bonded to the outer wall 149. The catching parts 202 of the
pot-shaped tile 200 are engaged with the outer wall 149 in the same manner as in the catching parts
82p of the composite plate-like tiles 100. The alignment between the ridge 310 of the pot-shaped tile

200 and the-Iqwer end.gf ne.sgepective composite plates ke llgs 100 arianged st abgve the

pot-shape 00 is similarto't eTridges of the lower'si e composite

plate-like files 100 inthe, plate-likefile %@f@egayefé@m%,a%@eﬂ%we&e%%@%ﬂ%er sided

composite plate-like tile'100, so that a sense of unity between the composite plate-like tiles 100 and
the pot-shapgsktile 200 is soktainedewhich leagado acpeautiful wallspsfaces In addition,3theyrigge 310
of the pot-shaped tile 200 serves the similar function to the ridge 110 of the respective composite
plate 45 likedilepte@. Eupridge 810 amshibers|ip312 haveagsgective funictions: sinditanso the ridge
110 and the slope 117 in the composite plate-like tile 100. [0140] The composite tiles 100 and the
pot-shapéit tlev200L Bre eRgaged with the outer wall 149 through the locking plate

[0142] Further, the composite plate-like tiles 100 are
arranged on one surface from side to side and up and down along
the wall surface (base wall surface 159)of the outer wall 149
and the adjacent up and down composite plate-like tiles 100 are
compbined by inserting the recess area 142 of the upward
composite plate-like tile 100 into the ridge 110 of the
downward composite plate-like tile 100. The catching part B82p
(FIG. 13} to be fitted to the worked surface comprises the
locking groove 114 and the catching groove 115, It is
preferable in view of production costs that the catching part
82p 1s formed together with a plate~like tile, but may be a
nook-shaped member connected to the plate-like tile body. The
material of the hook-shaped member is not particularly limited,
and for example, it may be either of pottery, a metal, or a
resin.

(01437 The shape in cross section of the lower supporting
member 128 and the upper supporting member 129 are not limited
to a L-shape or a dogleg-shape, if only the shape is engaged

with the catching part 8Zp.
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124 affixed to the outer wall 149. The locking plate 124 comprises a substrate 126 and a plurality of
lengthy locking supports 130 arranged up and down horizontally in the longitudinal direction on the
surface of the substrate 126. A locking support 130 comprises a lower supporting member 128 and
an upper supporting member 129 arranged upwardly of the lower supporting member 128. The lower
supporting member 128 is composed of a long member in the shape of L in section mutually

; 12815 c e et o sec f
ol bandC e plte A aOIer DN berdL e DI, Wherer the S Tt OF e bR band.ype
plate is aggaded paralll o heciubstate Agfand theneer.end along e dengltudinal direction is

fixed to the substrate 126. upper supporting member 129 is composed of another long member in

such a shape-that ajong plaeds folded gt atcseasecalong the lonyituginet digections intoarsectional
dogleg shape, and is fixed to the substrate 126 at an end along the longitudinal direction by directing
diagonallgtaite surface upward. 46 [0141] The composite plate-like tile 100 is engaged with the
locking support 130. More particularly, the lower supporting member 128 is engaged with the locking

groove 114{AG] 13) ahee tntipséresupporting mebtbersl 201i$ begayed withothd gagehifng to
grow the plants 289%.
[0i14e] The wall surface structure 150c of the present
invention realizes an outside superior thermzl insulating
structure of the building by the effective disposition of the
porous ceramic bodies 116 having supericr thermal insulation.
Further, the wall surface structure 150c is suitable for firmly
rooting the plants 133 to the cuter surface of the building
because the porous ceramic bedies 116 are exposed to the
surface.
(01477 Furthermore, in the wall surface structure 150c, water,
such as rain water humidified and saturated by being attached to
the upward composite plate-like tiles 100 falls from the lower
end of the face 104 of the upward composite plate-like tiles 100
to the part of the face side of the upper surface 111 of the
composite plate-like tile 100 just below and reaches the upper
end of the face 104 (FIG. 13) of the composite plate-like tiles
100 from the part where water falls and then spreads all over the
up and down directions of the face 104 (FIG. 13) of the composite
plate-like tile 100 -ust below. The travel of water is

successively realized on the downward
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groove 115 (FIG. 13). [0142] Further, the composite plate-like tiles 100 are arranged on one surface
from side to side and up and down along the wall surface (base wall surface 159)of the outer wall 149
and the adjacent up and down composite plate-like tiles 100 are combined by inserting the recess
area 142 of the upward composite plate-like tile 100 into the ridge 110 of the downward composite
plate-like tile 100. The catching part 82p (FIG. 13) to be fitted to the worked surface comprises the

locking grogve 114 and the catchi rogve . itis_preferable in view of praduction costs that the
catching 83;?5@23& ;%efo?r%%eg?ogejtggr%vl %ea p%ét%eﬁ%) {ﬁej%glu r%%; b%%élEL 100 -%srl%%pl)%d member

connected idhe plaie e e body. The maferialof i ool shaped serbet st paiclarly

limited, and for example, it may be either of pottery, a metal, ot a resin. [0143] The shape in cross

section ofthedower supPQiingeMeRwer A28 aRehthe-uppes suppeingRemberd29 are not limited to
a shape or a dogleg-shape, if only the shape is engaged with the catching part 82p. 47 [0144] The
pot-shaped file20i8 fitted by engaging with the locking support 130 after the removal of a part of
plurality of composite plate-like tiles 100 fitted in a planar
[0148] Additionally, water which has reached the lower end
of the face 104 of the respective composite plate-like tiles
100 partially travels toward the back 105 (FIG. 13} along the
lower surface 109 from the edge of the face 104 side of the
lower surface 109 (FIG. 13), but falls down to the upper
surface 111 of the compcsite plate-like tile 100 just below due
to the prevention of its travel when reaching the transverse
groove 135. Thus, the transverse groove 135 prevents water
from reaching each of the back 105 of the composite plate-like
tiles 100 along the lower surface 109 and contributes to the
effective feeding of water to the face of the lower composite
plate-like tile 100 from the upper composite plate-like tile
100. Moreover, water which has fallen down to the upper
surface 111 effectively reaches the porous ceramic body 116 on
the face of the tile when the upper surface 111 is a slope
descending and slanting toward the plate-~like tile face. This
leads to equal spread of water to the face of the whele top and
down of the composite plate-liike tiles 10C. In addition, the
ridge 110 effectively prevents water fallen down to the upper
surface 111 from reaching esach of the back of the composite

plate-like tiles 100.
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state. [0145] The pot-shaped tile 200 is filled with molding 288 to grow the plants 289. [0146] The wall
surface structure 150c of the present invention realizes an outside superior thermal insulating

structure of the building by the effective disposition of the porous ceramic bodies 116 having superior
thermal insulation. Further, the wall surface structure 150c is suitable for firmly rooting the plants 133

lo the outereLufage of ie:uidiag, Desayisgdile Raseus.ceramichadizsd Loy aoseddn the

surface. [0147] Furthermore, in the wall surface structure 150c, water, such as rain water humidified

and saturated byrirpied adetizectioa thanawaigreorapasiaRlater iieiles d 0B dadssomdhgiqwer end

of the face 104 of the upward composite plate-like tiles 100 to the part of the face side of the upper

surface 11odtithe ddmpasite-hlateclikestilosl Gttt Falblv anchisaches heatppele cadms therface 104
(FIG. 13) of the composite plate-like tiles 100 from the part where water falls and then spreads all over

the up an@leRHh Wradthels e frellniGral) ofithe domnpidsits hlats:liketile 100 just below.

The travel of water is_successively realized on the downward 48 composite plate-like tile 100 from the
top stage gVfeeoration, as well as external thermal insulation and

ornament effects.

[0150] As is shown in FIG. 22, the wall surface structure
150c may have a water-supply means 160. In the wall surface
structure 150d shown in FIG. 22, the water-supply means 160 is
placed further upper part of the top composite plate-like tile
100a on the tile row locked to the outer wall 149 via the
locking plate 124 on the similar disposition as in FIG. 21.
[0151] The water-supply means 160 comprises a surrounding
tool 162 and a water-supply pipe 165 surrounded by the
surrounding tool 162 and horizontally placed along the locking
plate 124. The surrounding tool 162 comprises a holding tile
164 shaped in similar to the part of the pottery 118 of the
composite plate-like tile 100 and a covering tile 168 to cover
the holding tile 164. Both of them are composed of pottery.
The holding tile 164 is engaged with the locking plate 124 via
a locking part 82g in the same aspect as the composite plate-
like tile 100 and is combined by the insertion of the ridge 110
of the composite plate-like tile 100a in a recess area 142 of

the holding tile 164.
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composite plate-like tile 100 to equally spread each of the face of the whole top and down of the
composite plate-like tiles 100. [0148] Additionally, water which has reached the lower end of the face
104 of the respective composite plate-like tiles 100 partially travels toward the back 105 (FIG. 13)
along the lower surface 109 from the edge of the face 104 side of the lower surface 109 (FIG. 13),

but falls d he u r[g%g_g. 1 of.the osite plate-like tile 100 just below due. to the
preventiorfl)ég?l’cgg !ravelpvlaﬁén%éac |'—ﬁ]8 h(g' ﬁtgﬁsi%gézc&(gé)\zfét 195, ThuSIFe RS &2 r&?Qe 135
prevents wakes ofiamyyeaghipgLach g fhg bask 105 phihe; Si te-like files 10Q alqng the
‘Lower surface%%Q and contributes to the“a‘TJ e%‘ec'jl;ve feﬁe%}?gggrﬁvfx}%erg?gl%e ace% tf%loq'ﬁV\;er composite

plate- ke SledA108 eARRST COBIESIE Plete ke die, 108,Moraower Juaiss whigh pas fallen down

to the upper surface 111 effectively reaches the porous ceramic body 116 on the face of the tile when

the upperesuytagérid Ipaatslope desceoding ansesinotimiioyard the pgte-liketile faggafhisgleads to
equal spread of water to the face of the whole top and down of the composite plate-like tiles 100. In
addition, Pertiddd @ 10=effettivels hligventmihiar falbertHewodmpsstipeepiartasa 1k from eeaching
each of the back of the composite plate-like tiles 100.
100 in its outline. The cover 172 is composed of a long member
in a groove pattern in cross section and covers the water-
supply pipe 165, where the water-supply pipe 165 is housed in a
long-shaped spacing 174 formed by the enclosure of an internal
side 178 of the cover 172 and an inner surface 180 of the
groove 106 in the holding tile 164.
[0153] A hole array along the longitudinal direction which
is not shown in the figure is formed in the water-supply pipe
165, wherein water is supplied and is discharged from the hole
array to be supplied to further lower composite plate-like tile
100 through the long-shaped spacing 174 after passing the top
composite plate-~like tile 100a.
[0154] In the wall surface structure 150d, feeding water to
the plants 133 to grow and to cool the wall surface by the
above-mentioned evaporating effects of the composite plate-like
tiles 100 is aggressively carried out without the need for rain
water and man power. Further, the wall surface structure 1504
supplies water from the water-supply pipe 165 with the porous

ceramic bodies 116 of a number of composite plate-like tiles

100 and has effects of reducing a cooling load by evenly
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49 [0149] Moreover, the wall surface structure 150c has such cooling effects that moisture absorbed
into the porous ceramic bodies 116 at the time of rain fall evaporates at the time of clear weather and
cools the wall due to this heat of evaporation, as well as external thermal insulation and ornament
effects. [0150] As is shown in FIG. 22, the wall surface structure 150c may have a water-supply
means 160, In the wall surface structure 150d shown in FIG. 22, the water-supply means 160 is

placed furffRPOpPENSaFaESR D @R tarbseied omterthdwa raw dskatlehe outer
wall 149 via the locking plate 124 on the similar disposition as in FIG. 21. [0151] The water-supply
eans 166’%&7}%9?5@‘%9@1% n‘ﬂ?ﬁgl 151 1@%ﬁ@§§vaﬁgr-§t}fﬁﬁ§35©51ﬁ$rsdﬁ§]‘%e%@@ﬁﬁ1éio

N di d hori lly placed al he lockj late 124, Th ding tool 162
surroundi 0 nd horizonta ced along the locking. plate The surrounding too
c?mp?iies;r%l tI§o| #%?e}ﬁ%n ?641lE éﬁaggﬁ %ﬁ{ﬂg?ﬁatgﬁ%ﬁ%rldgf t%gl%?){ﬂ%?éﬁglgr fﬁée’&om’b%‘%itﬁo o
plate-like oyeYi e to_cover the ti .Bot them are composed o
pottery. %%%%?r@%ﬁ%ﬁlé%sr%lr%a%%%viégth%eﬁggkiﬁg p#ae 1% Vix Easlo%gin%up d‘ﬂ*?the same
aspect as‘mﬁ@&rngg%jfﬁ lakg= Ii@ﬁéil@%@@,ﬁ@i@ﬁgg\bﬂ@_by the insertion of the ridge 110 of the

composite plate-like tile 100a in a recéss area 142 of
(0155} Furthermore, the water-supply pipe 165 is covered

with a cover made of the same material to that of the plate-
like tiles, so that the water-supply pipe 165 matches outer
wall appearance and has no damage on its appearance. In
addition, the installation cost is extremely low because this
cover can be mounted by utilizing the locking plate 124 for the
plate-1like tiles without separate installation.

f0156] In the wall surface structure 150 or the wall surface
structure 1504, the plants 133, such as sedum, commelina
communis, Lippia Nodiflora or moss are planted (grow) on the
respective exposed surfaces 107 of the porous ceramic bodies
116. Alternatively, creepers, such as ivy can grow. The
plants 133 cut off direct sunlight and contribute to a
reduction in the cooling energy of the building because of its
water evaporation as well as the improvement of the appearance
of the outer wall.

[0157] The porous ceramic body preferably contains alkaline
components, such as magnesium oxide, calcium oxide at the
weight % of 1 to 10. This enables the porous ceramics to be

alkaline to obtain a porous ceramic body suitable for growing
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the holding tile 164. 50 [0152] The covering tile 168 comprises an engaging part 170 engaged with the
locking plate 124 in the same manner as in the composite plate-like tile 100 and a cover 172
connected to the engaging part 170 to cover the holding tile 164. The engaging part 170 is virtually
similar to the composite plate-like tile 100 in its outline. The cover 172 is composed of a long member
in a groove pattern in cross section and covers the water- supply pipe 165, where the water-supply
pipe 165 iSPEHELRRCh FoRYhipad cpremMy 174 folfeed it efdR¥UMGIEN pEaaEL Ees78 of
the cover 172 and an inner surface 180 of the groove 106 in the holding tile 164. [0153] A hole array
along the indPdirdcbigh @R%isTh St SHBRS i thPRiFe TR riiddingnp esddNi Bhe

165, wherein water js.supplied and is djscharged from the hole array to be supplied tq further lower
compositc,P f):lg\?éa- I %t%‘ré( 1%%5‘ ﬁﬁ%ﬂﬁh &%aﬁ@%&ﬁ%%’?f&yﬁ& p?:fésﬁ%%@st&bmbomposite
plate-like file.100a 5 W rface. strycture_150d in er {o. lgnts, 133 to grow
and to cool the %aﬁ@ﬁrféé&%eggﬁgé-%gn%ﬁgedg (6-:}\1/taepo(‘r)gtaiElfg;j gﬁec S ovfr%le%%%%%oﬁ:e%% e-like

tiles 100 is. agaressvely,cated QU wBRUHAR PRI 1O YYaler andiman pqwer. Further, the wall

surface structure 150d
[0158] The porous ceramic body 116 preferably refuels

nourishment as well as water supply to plants grow because
organic material retains in a rubbish state. It is difficult
for plants to separate from the ceramic body 116 by an external
force, such as strong wind because roots are retained in a
matrix structure having holes. When using creepers, this
matrix structure is a firm foothold to plants, so that it
enables plants to surely creep.

[0159] Multiple holes of the porous ceramic body 116 can
contain a fertilizer, such as a liquid fertilizer, and soil by
previous or periodic impregnation or pouring or pushing. This
further promotes growth of the plants. A fertilizer, such as a
liquid fertilizer, may be mixed with water fed by the water-
supply means 160.

[0160] Further, even in the wall surface structure 150c or
the wall surface structure 1504, the composite plate-like tiles
100 are attachable or removable, so that they can be exchanged
for tiles in favorite color, the plate-like tiles having
seriously damaged plants or the tiles partially having a

difference in the degree of growth of the plants due to amount
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supplies water from the water-supply pipe 165 with the porous ceramic bodies 116 of a number of
composite plate-like tiles 100 and has effects of reducing a cooling load by evenly 51 absorbing water
to evaporate absorbed water when it is clear and cooling the wall by the heat of evaporation, which
leads to the lowering the room temperature of the building even when no plants grow on the wall as
well as the effects of automating water supply of the grown plants 133. [0155] Furthermore, the

ater-supply pipe 165 is covered with a cover made of the same material to that of the plate- like tiles,
o that (1S A BSHIS e TE ot St ol BRCHECE bk Pt damag orite
appearan n addifi el lati ost is extremely low hecause-this cover can be mounted by
ising (B HE AR, B e et mTHES Grot i Lo BB il

surface syyelliedBA.0L the wellsyrface Stueluig 1300, theplants, L3 stich 25 sedupgcamelina

communis, Lippia Nodiflora or moss are planted (grow5 on the "respective exposed surfaces 107 of the
porous cefamieibeeiesnl 16,Alternativelytieepers, pughhas vy« ow: The plants,k33 eut off

direct sunlight and contribute to a reduction in the cooling energy of the building because of its water

evaporatien 85 weltas tenimprovement abthetappdarance-er wall.
[01el] The integral multiple of the width Y of the pot-
shaped tile 200 is preferably close to an integral multiple of
the width (long width) WL of the compesite plate-like tile 100.
This enables to f£it the pot-shaped tile 200 into the place
virtually without intervals, where at least one composite
plate-like tile 100 has been removed from the matrix of the
composite plate-like tiles 100 lattice-like arranged, so that a
sense of unity of the composite plate-like tiles 100 and the
pot~-shaped tile 200 is obtained to form a further beautiful
wall surface. Ordinarily, 1t is preferable that Y and WL are
virtually the same and H is about two tTimes as WS. Furthermore,
being virtually integral multiple means an allowance for
fitting space or spacing corresponding to a Joint spacing among
the plate-like tiles.
0lez) FIG. 23 shows a plan schematic view of the wall
surface structure 150c. The wall surface is beautified by
arranging a pot-shaped tile 200 in a matrix of each composite
plate-like tile 100 at intervals.

10163] The arranged pot-shaped tile 200 is easily
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of the outer wall. [0157] The porous ceramic body preferably contains alkaline components, such as
magnesium oxide, calcium oxide at the weight % of 1 to 10. This enables the porous ceramics to be
alkaline to obtain a porous ceramic body suitable for growing 52 sedum and commelina communis.
For this, clay which constitutes a body for firing and a composite body for firing before firing
preferably contains alkaline components, such as magnesium oxide and calcium oxide at the rate of 1

to 10 weight3pIeaRLEnferortirhiitfe Hask MgterarRF dndikotikke (ARt ¥ nefhdrdas Eeramic
body 116 preferably refuels nourishment as well as water supply to plants grow hecause qrganic
material r§5in%3ﬁrégrﬁ% h 8B is dﬁﬁ&lmﬁﬁs tglggpg%&"ﬁ%ﬁpﬁfi Fﬁi@Bgdﬂ' 16 by an
external u s strong wind. because roqts are retained in a, matrix structure having holes.
e usi L S G s R o R ol F BRI
surely cregﬂdO&ﬁgh%ip&gggaﬁﬁpormg@ic b&gé( Jé.fogfg}cgo&tﬁn 1e_ah]‘grtilizer, such as a
liquid fertilizer, and soil by previous of periodic impregriation or pouring or pushing. This further

fhrgryvzttee?_ﬁy.@eo@ﬂfﬁae@% Aolestlizes SurhcaRapluidiesiizer vay beohixednviewater fed by
changed according to season.
[01l64] Water fed by a water-supply means 160 is
automatically and almost equally provided aiso to the pot-
shaped tile 200 through the composite plate-like tiles 100 when
the surface wall structure 150c includes the water-supply means
160, resulting in good planting.
[0165] A portion of the porous ceramic body 116 in the
composite plate-like tile 100 used for the wall surface
structure 150 or the wall surface structure 150a or the wall
surface structure 150c or the wall surface structure 1504
preferably contains 1 to 5% of water absorption (JIS (JIS
R2205) in growing well and maintaining the outer wall 149.
More specifically, the portion of the porous ceramic body 116
is either stoneware property or has a property similar to
stoneware property. As the water absorption increases beyond
this range, the bigger the degree of water seeps from the back
of the composite plate-~like tiles 100, which may cause
contamination and aging of the-outer wall 149. As the water
absorption‘decreasas beyond this range, the drainage of the

porous ceramic body 116 is blocked, which results in the
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supply means 160. [0160] Further, even in the wall surface structure 150c or the wall surface structure
150d, the composite plate-like tiles 100 are attachable or removable, so that they can be exchanged
for tiles in favorite color, the plate-like tiles having seriously damaged plants or the tiles partially having
a difference in the degree of growth of the plants due to amount 53 of sunshine or the like can be
exchanged or replaced. Itis easy to remave the dirty composite tiles to clean and reattach the
composite MeeSEdtrdrkiore ChePriRinind Lhe PUVASRRBER e 5L 9PaHd FEQBBfore
fixing it to the, outer  wall and then can be fixed to the outer wall. [0161] The integral multiple of the
width Y of th p%?—ogrﬂb%d tile 200 is preferably close to an integral multiple of the width (long width)

Vil WHAER ervale wishe SR O EObaute it d 11 180 Hak Beer robaSted from the
ool BASEEOREU GRS G ke Sty SHa I I
\S/\l;gagﬁ } t%ﬁ%&hg igREcTeERi inty GYY- aigifualldna sAMEsHE Hiegbget two times as
pottery may be used as a replacement of the composite plate-
like tiles 100. 1In this case, although appearance effects
produced by growing plants on the tile surface, such as the
composite plate-like tiles 100 and cooling effects produced by
water absorption of the porous ceramic bodies and evaporation
of water from the surface are not so obvious, beautification
effects produced by the placement of the pot-shaped tile 200 on
the wall surface and healing effects produced by the appearance
and smell of plants can be obtained. Further, the color of the
composite plate-like tiles 100 on the back and the mosaic
patterns of the tiles are changeable according to the kind and
placement of plants as appropriate.
[0167] In the wall surface structure according to the
present invention, the application of the water-supply means
160 enables fluctuation pattern effects of the wall surface
produced by even water flow to the plate-like tile surfaces,
even if plants are not put on the plate-like tile surfaces.
Further, it becomes possible to automatically feed water to
plants grow on the pot-shaped tile 200 by placing the pot-

shaped tile 200.
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being virtually integral multiple means an allowance for fitting space or spacing corresponding to a
joint spacing among the plate-like tiles. [0162] FIG. 23 shows a plan schematic view of the wall
surface structure 150c. The wall surface is beautified by arranging a pot-shaped tile 200 in a matrix of
each composite plate-like tile 100 at intervals. [0163] The arranged pot-shaped tile 200 is easily 54
changeable from time to time according to the state of plants or aging and season. For example, the
pot-shapetCf€800 in RerdHBsvebiane o warhy weed areeplahidaciatte prepared and changed

accordingly. Further, the flowers and the flowering trees planted in the pot-shaped tile 200 can be
changedg&?&}ﬂa‘mﬁ 163E460n GEE65 R R 1EBBy AT AERBRAMBRRSHEE % BXtEMEHIRY and

BN B i e s S e e R S e

the wail stiTos R dooSrat HATES L i i SRS R e Tsoc o

the wall syripce. steture, ha0dme 11 of plants can be obtained. Furthermore,
the application of the water-supply means 160 enables automatic
water feeding to the plants growing on the pot-shaped tile 200.
[0169] Moreover, in the wall surface structure according to
the present invention, beautification effects of the wall
surface produced by planting artificial floweré or ornaments or
aroma on the pot-shaped tile 200 in replacement for garden
plants and healing effects from the smell of plants can be
obtained.
[0170] As is shown in FIG. 16, in a conventional method of
planting plants on the outer wall, fiber mats 302 made of a
hemp palm or the like have been vertically and horizontally
arranged directly on an outer wall 300 as a vegetation floor to
be adhered with an adhesive. In this method, the fiber mats
302 get dirty or have difficulty in exchanging when the plants
get die. Further, the appearance of the wall is spoiled due to
no coverage of pipes 304. Complicated construction is needed
to cover the pipes 304.
[01711] Furthermore, conventionally, a typical example of a
tile to improve thermal insulation wherein a porous ceramic

body 316 has a structure completely covered with pottery 318 is
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preferably contains 1 to 5% of water absorption (JIS (JIS R2205) in growing well and maintaining the
outer wall 149. More specifically, the portion of the porous ceramic body 116 is either stoneware
property or has a property similar to stoneware property. As the water absorption increases beyond
this range, the bigger the degree of water seeps from the back of the composite plate-like tiles 100,
which may cause contamination and aging of the outer wall 149. As the water absorption decreases

eyond s 510, 8 g e, s corm b 1S ckgd wh ety

impossibfﬁtyo obtaining est environment or good grow

of FIG. 23 Ratedikedlies ayino paudecaiuoipbelogy Ike aldipany,eq In ihesajre shape as the

composite plate-like tiles 100 consisted of pottery may be used as a replacement of the composite

plate- likestles 400z i thigcasenaibough appearancereifests produced Ry growing planis en the tile

surface, such as the composite plate-like tiles 100 and cooling effects produced by water absorption
of the poroius getamie hddiesangevaperationanfiwakesdronk the syfage-are-qatsedqbvious,
beautification effects produced by the placement of the pot-shaped tile 200 on the wall surface and
healing effédtsproducédbyithe Appaardnes embodiment of the present invention,
a typical example is a base 321 for planting using a composite
ceramic structure shown in FIG. 18. The base 321 for planting
comprises: a plate 323 for pottery where a groove-shape or a
recess—like lost part 322 is formed on its upper surface; and a
porous ceramic body 324 engaged with the lost part 322 or
connected with the inner wall of the lost part 322, which is in
a thick-plate shape as a whole,
[0173] In the upper surface of the base 321 for planting,
the surface of the porcus ceramic body 316 is exposed except at
least a part of its edges, which becomes a porous ceramic
exposed surface 325. Plants 328, such as sedum, commelina
commuanis, and Lippa Nodiflora or mess grow on the porous
ceramic exposed surface 325. The base 321 for planting of the
present invention 1is extremely preferable for staying and
growing these plants because of water retention of the porous
ceramic body 324, easy rooting, and good retention of the root.
[0174] The plants 328 previcusly grow in the base 321 for

planting to make a plant ceramic compound 330. Carrying the

plant ceramic compound 330 to the place to be arranged in a
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and smell of plants can be obtained. Further, the color of the composite plate-like tiles 100 on the
back and the mosaic patterns of the tiles are changeable according to the kind and placement of
plants as appropriate. [0167] In the wall surface structure according to the present invention, the
application of the water-supply means 160 enables fluctuation pattern effects of the wall surface
produced by even water flow to the plate-like tile surfaces, even if plants are not put on the plate-like

tile surfacBd-2RArFEA h bR Jd¥hIS W haEmM AR aad Waidr o GRS oWidhthe

pot-shapedfg% go by placing the pot- shaped tile 200. 56 [0168] Further, in the wall surface structure,
beautificalion effécts of the wall surface produced by putting cut flowers and ornamental plants on the

pot-shapeg 0in 0 en plants and %e ing effects from the appearance and
smell of p ant? ge(ij)n be (@?ggﬁ%ﬂ é%'?nég'rue“? tr?é)‘é‘BBh’& |o§%‘?tﬁeo \r/lvé le-gslﬁJf)%ﬁ/ r%%a%se_'mo enables
automaticyygterdaeding 1 el nis e vl p 52%}?95‘! 2 0169]:.Mareover, in the wall
surface structure according%; the present ir%é%%é%?‘begéuti ication §ffe9c§§t c(i)f 2[??:2 v%\é% surface

producediby plaiting aijificiatiawerg o GNAPANISIF 8OMHRNHIRRL!-shanad Hle 2 fiBunds
replacement for garden
330 on the roof floor of the building. This covering work does
not need manpower and is easy. Further, it is easy to change
the place of covering. Moreover, it is easy to exchange a part
of the covered plant ceramic compounds that is dead or dirty.
[0176] The plant ceramic compounds 330 contribute to outdoor
ground gardening and the reduction of heat-island phenomenon by
being covered to an outdoor ground, such as a park. This
covering work does not need manpower and is easy. Further, it
is easy to exchange a part of the covered plant ceramic
compounds that is dead or dirty.
[0177]
(Example 1)

Clay minerals were formed in the shape of a flowerpot as
shown in FIG. 3 to obtain a clayware flowerpot by performing
biscuit firing at 700°C. The outer measurement of this
clayware flowerpot was 60 cm in length, width, and height
respectively. The inner measurement of this clayware flower-
pot was 55 cm in length, width, and height respectively. On
the other hand, clay was obtained by mixing clay minerals with

SiC. The mixture ratio of SiC was 5 weight % with respect to
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plants and healing effects from the smell of plants can be obtained. [0170] As is shown in FIG. 16, in a
conventional method of planting plants on the outer wall, fiber mats 302 made of a hemp palm or the
like have been vertically and horizontally arranged directly on an outer wall 300 as a vegetation floor
to be adhered with an adhesive. In this method, the fiber mats 302 get dirty or have difficulty in
exchanging when the plants get die. Further, the appearance of the wall is spoiled due to no

coverage BrpifdEB0dcEGpIRAddCo AR IBERSASded t0FBEVET foeqereat
Furthermore, conventignally,.a typical example of a, tile to improve theymal.insulation wherein a
porous c&%iﬁ%@%&l@%@ ctﬁﬁ@é’dmpi@f‘éﬁ CSb'QXdW fﬁ?@l%qs %%ea 1et320 as
shown in EIG. .17, but ?i%f}/gec f tile doesj;::lft have S excel{erglviate%ib%orptior% eff c;ﬁn(‘jm
e el SRR SRR 5 1 th pland Of th

distillatior” & egtcaes {A& cOMpOSI

of the pres nvention nec ep e porous
ceramic Body 316 ispatexf 2] . still a erg! ipaent 6;&?:(?@?%5&[‘1@8“9«'1"1:1% typical
example Is a tézj[se 321 for pﬁ%ﬁlti using (g%omp(;is?l% c(;:era IC structu(rge shown in FIG. 18. The base

321 for PIRAERS GARRESESA BIR'S 3G PRBRVIUNHE A O SHRAEP"E LRRiSelIEdOS! Par
322 is formed on its upper surface; and a
flowerpot filled with a porous ceramic body. The roof of the
10 storied building was covered with a number of these
composite flowerpots to grow plants respectively. As a result,
air-conditioning energy costs were reduced. Further, clean
environment was maintained without being dirty by the soil in
the vicinity of the installation, even after more than a year.
Rainwater covered water, so that it was almost maintenance-free.
[0178]
(Example 2)
A composite flowerpot filled with a porous ceramic body
was obtained in the same manner as in Example 1 except for
the use of the mixture of 10 capacity % of beads (average
diameter 100 um) made of phenol resin with clay minerals as
molding for f£illing. The roof of the 10 storied building was
covered with a number of composite flowerpots tc grow plants in
each composite flowerpot. As a result, air-conditioning energy
costs were reduced. Further, clean environment was maintained
without being dirty by the so0il in the vicinity of the
installation, even after more than a year. Rainwater covered

water, so that it was almost maintenance-free.
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porous ceramic body 324 engaged with the lost part 322 or connected with the inner wall of the lost
part 322, which is in a thick-plate shape as a whole. [0173] In the upper surface of the base 321 for
planting, the surface of the porous ceramic body 316 is exposed except at least a part of its edges,
which becomes a porous ceramic exposed surface 325. Plants 328, such as sedum, commelina
communis, and Lippa Nodiflora or moss grow on the porous ceramic exposed surface 325. The base
321 for pldtihg%f the present invention is extremely preferable for staying and growing these plants
because of water retention of the porous ceramic body 324, easy rooting, and good retention of the
root. [Olﬁ#ﬁ%t§é28 previously grow in the base 321 for planting to make a plant ceramic

compound 330. Ca%n%}%he plant ceramic compound 330 to the place to be arranged in a 58 plane
state allows the £urkECE ARG ebABD B 1S NitRSp RS HRIET 98R b RALHE RO mpound 330

pluralty oF B S TP LA G TS THAE rHBICOPaR R nAT Ay THH BBving work does
not need maRpANRLANHS 55y EHINGIUBSARL TBIANIE, NHRIAER o COXFHRL N RYgY s
easy to exchange a part
for firing which comprises clay and the urethane foam. The
attached weight of mud was 0.3 g with respect to the urethane
foam of 1 cm x 1 cm x 1 amn. The shape of the urethane foam is
the same as the outer shape of the poﬁ:ous ceramic body in the
flowerpot obtained in Example 1. The composite body for firing
was engaged with a clayware f£lowerpot used similar to the one
used in Example 1 to obtain a composite flowerpot by firing the
composite body for firing and the clayware flowerpot in the
same manner as in Example 1. The roof of the 10 storied
building was covered with a number of the composite flowerpots
to grow sedum for each pot. As a result, air-conditioning
energy costs were reduced. Further, clean environment was
maintained without being dirty by the soil in the vicinity of
the installation, even after more than a year. Rainwater
covered water, so that it was almost maintenance-free.
[0180]
(Esxtample 4)
A rigid urethane resin having a porosity of 50% was cut
out in a block shape having each 30 cm-side to obtain a porous

body. This porous body was painted on its other five surfaces
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of the covered plant ceramic compounds that is dead or dirty. [0176] The plant ceramic compounds
330 contribute to outdoor ground gardening and the reduction of heat-island phenomenon by being
covered to an outdoor ground, such as a park. This covering work does not need manpower and is
easy. Further, it is easy to exchange a part of the covered plant ceramic compounds that is dead or
dirty. [0177! ;Exam le 1), Clay mlnerals were formed in the shape of a flowerpot as shown in FIG 3to

obtain a c R by F R hidP iR R fﬁﬁﬁfﬁ%oﬁsﬁemﬁeﬁ%g%’ﬁe

I flo th, and hgi . Th t f thi

cinyware Tobas i Ean ot A R o hrSEo R Al o T%S%%}%ﬁ‘%%ﬁﬁ‘iﬁ‘a;’waf

obtained V, e iC. o] t 0/ pect to 59
P BhAnCEY, RO M Tige.my TP g ﬁﬁéﬁ assﬁg,,%alé%{“ phalk il

the dry weight of the clay minerals. T e claywar owerpot was fil his clay. y was

filled on theslepcaatIO kb eIy WatRIOWEsROt YU 49418 SRS O daHpper
edge. The clayware flowerpot filled with clay was fired at 1,000C for 24 hours to obtain & composite
flowerpot Séstlmitif@rpeiauh co@mic wdyaThesoakof the r-conditioning energy costs
were reduced. Further, clean environment was maintained
without being dirty by the soil in the vicinity of the
installation, even after a year. Rainwater covered water, so
that it was almost maintenance-free.
[0181]
(Example 5)

100 weight parts of early-strength cement, 25 weight parts
of Fuyo Light produced by Fuyo Pearlite Co., Ltd., 25 weight
parts of G Light produced by Sunlight Co., Ltd., 5 weight parts
of Marialim as a water reducing agent produced by NOF
Corporation, and 2 weigh parts of Cellufoam L-50 as a bubble
agent produced by Cellufoam Engineering Laboratory Co., Ltd.
were mixed to prepare slurry and then slurry including bubbles
was obtained with a bubble generator (Celluace produced by
Cellufoam Engineering Laboratory Co., Ltd. ). A composite
flowerpot was obtained by injecting this slurry including
bubbles into a flowerpot to be cured. The specific gravity of
cured pérous concrete was 0.75. This flowerpot was obtained by
firing a clayware flowerpot used in Example 1 at 1,000°C for 25

hours.
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10 storied building was covered with a number of these composite flowerpots to grow plants
respectively. As a result, air-conditioning energy costs were reduced. Further, clean environment was
maintained without being dirty by the soil in the vicinity of the installation, even after more than a year.
Rainwater covered water, so that it was almost maintenance-free. [0178] (Example 2) A composite
flowerpot filled with a porous ceramic body was obtained in the same manner as in Example 1 except
for the uin mixture of 10 capacity % of beads (average diameter 100 pm) made of phenol resin
with clay minerals as molding for filling. The roof of the 10 storied building was covered with a
number o(ﬁgg&mge élpwerpots to grow plants in each composite flowerpot. As a result,
air-conditioning energy costs were reduced. Further, clean environment was maintained without

being dirty by thejsal inthe vicinity,pfthe rpstaliation, even afteraoresthan ayeay. Bajnwater covered
water, so that it was almost maintenance-free. 60 [0179] (Example 3) A urethane foam was used as
an evanescénrt parots body S€lay cemprised of Elag mibetals stasschangedlintosmud te be
clayware body by firing. The thickness of the clayware body
was 4 mm, and i1ts planar shape was a sguare having a side of 5
cm. Grooves 55 were provided on the back side of the clayware
body. On the other hand, SiC was mixed with clay minerals to
obtain clay. The mixture rate of 5iC was 4 weight % with
respect to dry weight of clay minerals. Clay was formed in
the shape similar to a plate-like porous ceramic body 16g as
shown in FIG. 8 to be overlapped on the face of the plate-like
clayware body. This overlay was fired at 1,100°C for 24 hours
to obtaln a composite tile on which a porous ceramic body was
overlapped. .
[0183]
(Example 7)

Using a clay base made in Shigaraki, a molding base in the
shape similar to tubular pottery 20a shown in FIG. 12 was made
with an extruding mold. The width between the directicon of the
length and the orthogonal direction of this molding base was 4
x & cm. The thickness of the tube wall was 5 mm. Bubbling
clay caused by firing was injected into a hollow portion of
this molding base. This clay was obtained by mixing 10

o]

welght % of SiC with respect to its dry weight with the clay



impregnated into this urethane foam to obtain a composite body for firing which comprises clay and
the urethane foam. The attached weight of mud was 0.3 g with respect to the urethane foam of 1 cm
x 1 cm x 1 an. The shape of the urethane foam is the same as the outer shape of the porous ceramic
body in the flowerpot obtained in Example 1. The composite body for firing was engaged with a
clayware flowerpot used similar to the gne used in Example 1 to obtain a composite flowerpot by firing

the compBefEbBE fortingHrfFRidaywall ARG e Fartehfarmbras R Example 1. The
for cach pot L SEb I G ARSI i CBHERIERS 16ttt PRI BT G thent was
Rainwater AavEion g, P T AR S e R R
abtain & pasouS, DOde Thi hano ebemt fke bANILE o P otk ST AAC BN of pant except
for one susfteas-a DResEcedeyora-a painhilmyvith-athickaespof aheyt Ga4nppand a composite
divided into two by cutting it in a longitudinal direction of
and along a parallel surface to obtain composite tiles 28a by
cutting the divided pottery 24a into each length of 25 cm.
Porous ceramics 25 after bubbling were thoroughly bonded to the
pottery 20a after cutting at the boundary surface in a closely
contact with each other by sintering and a good joint condition
was obtained. In the composite tile 28a, a dovetail of ribbed
projections arranged on the outer wall of the building was
engaged with a groove 56 to obtain an outer wall surface of the
building wherein a surface of the porous ceramics 25 (cut area
29) was exposed to the outer surface. This outer wall surface
became a good base for sedum planted. Further, the wall of the
building having the composite tile 28a was excellent in thermal
insulation.
[0184] While the embodiments of the composite ceramic
structure, the production method thereof, and the composite
flowerpot and the composite tile made of the ceramic structure
according to the present invention have thus been described so
far, it should be understood that various improvements,

modifications, and changes can be made to the embodiments of

64



flowerpot was obtained. The roof of the 10 storied building was covered with a number of the
composite flowerpots to grow sedum for each pot. As a result, air-conditioning energy costs were
reduced. Further, clean environment was maintained without being dirty by the soil in the vicinity of
the installation, even after a year. Rainwater covered water, so that it was almost maintenance-free.

[0181] (Example.5).100 weight parts of early-strength cement, 25 weight parts of Fuyo Light
pI’OdlI:I]CEd E%l%ubg e \g&loﬁ%gﬁfm@ﬁﬁh&ﬁ% 5?(1%4:??@ p?@cc)iﬁé%l 6’;;‘7§UWH§H%QZB;, Ltd.,h5
weig tpa[ig}jg]_hqgr' | er reducing agent produce NOF Carporation, and 2 weigh parts
of Cellufoam™.-50 aﬁ%l?b%ﬁe\ggiéier#%?g ucq:%% k%/ T ndiﬂggfﬁgl' Eﬁ‘boratory Co., Ltd. were

mixed to prRPYEELITAY, aRgdRargisRy-iRguding bubbles was obtained with a bubble generator
(Celluace produced by Cellufoam Engineering Laboratory Co., Ltd. ). A composite flowerpot was

obtained poinsyng thie STy insichpedubblesdeia-a flgwernal (b Aecuted IRR.SRARIE gravity of

cured porous concrete was 0.75. This flowerpot was obtained by fifing a clayware tlowerpot used in

Example &ppl 0206061 onitst hotilsy 680 the outer wall of a building but also to
ornaments for the indoor wall surface and for controlling
temperature. Further, the wall surface structure is preferably

applicable to independent outdoor ornaments for a plate-like

monument: .

BRIEF DESCRIPTION OF THE DRAWINGS
[0186] FIG. 1 is a cross-sectional view showing a
configuration of a composite precursor used for manufacturing a
composite ceramic structure of the present invention.

FIG. 2 is a cross-sectional view showing a configuration
of a composite ceramic structure of the present invention.

FIG. 3 is a cross-sectional view showing one example of a
configuration of a composite flowerpot of the present invention.

FiGs. 4(a) and 4(b) are views respectively illustrating
one example of an operation to plant a seedling into a
composite flowerpot of the present invention. FIGs. 4(a) and
4(b) respectively have a different kind of seedling.

FIG. 5 illustrates one example of another embodiment of

the composite flowerpot of the present invention.
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[0182] (Example 6) Clay minerals were formed in the shape similar to plate- like pottery 18g as shown
in FIG. 8 to obtain a plate-like clayware body by firing. The thickness of the clayware body was 4 mm,
and its planar shape was a square having a side of 5 cm. Grooves 55 were provided on the back side
of the clayware body. On the other hand, SiC was mixed with clay minerals to obtain clay. The

mixture rate of as th_respect to dr we| ofcl miner Cla as formed in
AR AR R I S Ao A i O

the shape similar to a p € porous Ceramic bo g as sio on the

face of th%glagg@k%cﬂﬁ%gg@ebwoggg rlgy "’6?1% fl eéé‘]tooﬁé?f&%é }2) urs to obtain a

composite tile on which a porous ceramic body was ov Xample 7) Using a clay

base made in Stiaaaky aolHG, PR e R SN aLIP WPuAASHENt 2RAShaRA I FIC. 12

was made with an extruding mold. The width between the direction of t ength and the orthogonal
direction efdmisosditingdasewps dsx SLntheheHiskiass Didrmtbeivallwas bamsa Brbbling clay
caused by firing was injected into a hollow portion of this molding base. This clay was obtained by
mixing 10roof of a building.

FIG. 8 is a cross-sectional view showing one example of a
configuration of a composite tile of the present invention.

FIG. 9 is a schematic view in section illustrating another
embodiment of the composite tile and its production process of
the present invention.

FIG. 10 is a schematic view in section illustrating still
another embodiment of the composite tile and its production
process of the present invention.

FIiGs. 11(a) and 11(b) are respectively a schematic view in
section showing a state in which the composite tile according
to the present invention shown in FIG. 10 is fitted to a worked
wall surface.

FIG. 12 is a schematic view in section illustrating a
further embodiment of the composite tile and its production
process of the present invention.

FIG. 13 is a perspective cross-sectional view showing one
example of a still further embodiment of the composite tile of
the present invention.

FIG. 14 is a schematic view in section showing an

embodiment of a wall surface structure of the present invention

66



weight % of SiC with respect to its dry weight with the clay 63 base made in Shigaraki. 30 capacity %
of this clay was injected with respect to the capacity of the hollow portion of the molding base. And
then the molding base in which this clay was injected was fired at 1,100C for 24 hours to obtain
pillar-like pottery 24a. The pillar-like pottery 24a was divided into two by cutting it in a longitudinal

direction Qfand.along,a.p I e ain composite tiles 28a. béq cutting the divided pojtery
24a into each length O%S%In. éoéfg?sgcgrga%%s ﬁﬂg‘fﬁ bggghsn%nwere t %rﬁé&&%ly%%%dga‘%p%{e
pottery 20psftah cgﬁmlat@ggﬁoggd%rywmrﬁg closely contact with each other by sintering and

a good joint condition was obtained. In the compdsite tile 28a, a dovetail of ribbed projections

arranged on the puter wedl of éhe byddiagiatas: epgaged WitBa-qroone SiideaRRigRauer wall
surface of the building wherein a surface of the porous ceramics 25 (cut area 29) was exposed to the

outer surfacearfhleoutr tizd susdte shedtune agaaddiasedopsediia pharigenftutbeieihe wall of the

building having the composite tile 28a was excellent in thermal insulation. [0184] While the
embodiments of #Héscorhpodite eeraniienstiubtureitve prodsemnimetisitbtintnepfaand the composite
flowerpot and the composite tile made of the ceramic structure

conventional wall surface. structure.

FIG. 17 is a schematic view in section showing a
conventional thermal insulating tile.

FiGs. 18(a) and 18(b) respectively show a structure of a
base for planting of the present invention using a composite
ceramic structure of the present invention. FIG. 18(a) is a
perspective schematic view. FIG. 18(b) is a schematic view in
section.

FIG. 19 is a perspective view showing one example of an
embodiment of a pot-shaped tile used for the wall surface
structure of the present invention.

FIG. 20(a) is a front view of the pot-shaped tile shown in
FIG. 19. FIG. 20(b) is a plan view of the pot-shaped tile
shown in FIG. 19. FIG. 20(c) is a side view of the pot-shaped
tile shown in FIG. 19.

FIG. 21 is a cross-sectional view illustrating one example
of an embodiment of the wall surface structure of the present
invention using the plate-like tile shown in FIG. 13 and the

pot-shaped tile shown in FIG. 19.
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according to the present invention have thus been described so far, it should be understood that
various improvements, modifications, and changes can be made to the embodiments of 64 the basis
of knowledge of those skilled in the art without departing from the scope of the present invention.
INDUSTRIAL APPLICABILITY [0185] A wall surface structure of the present invention is applicable

notonly 10 he Oweteh f abuldipy At o GEATGAS o DRIde Rl SWRCR AL

controlling temperature. Further, the wall surface structure IS pre y applic 0i

outdoor ogresiitians platRilitdneneRerhSRIETDERCRIRLI QN Qi T HEDBAWINGS [0186]

FIG. 1 is a cross-sectional view showing a configuration of a composite precursor used for
manufactyriregsando mpnastetceraMit:stidctuieeofing psegentinventienshilkar? s erngs-segtional view
showing a configuration of a composite ceramic structure of the present invention. FIG. 3is a
cross-sectiodal Uisw phowisiypgesiexdibplestfawroniigUFaon dfse, composite flowerpot of the present
invention. FIGs. 4(a) and 4(b) are views respectively illustrating one example of an operation to plant
a seedling into af &6mpésitd-Bomefizsnt tlpeseseiatdmitnl NGewi@F ahde wall

surface structure shown in FIG. 21.

DESCRIPTION OF THE SYMBOLS
[0187] 2: Clayware body
4, 4a, 22: Body for firing
6: Spliced surface
10, 10a, 10b: Composite precursor
12, 12a, 12b, 33, 33s: Composite ceramic structure
16, 16a, 16b, 16d, 16g: Porous ceramic body
17: Boundary
18, 18g, 20: Pottery
30, 30a, 30b: Composite flowerpot
32: Pot-shaped pottery
34: Boundary surface
28, 28a, 28s, 50: Composite tile
56: Dovetail groove
100: Composite plate-like tile
106: Groove
110: Ridge

111: Upper surface
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4(b) respectively have a different kind of seedling. FIG. 5 illustrates one example of another
embodiment of the composite flowerpot of the present invention. 65 FIG. 6 illustrates one example of
still another embodiment of the composite flowerpot of the present invention. FIG. 7 is an upper view
showing an arrangement wherein composite flowerpots of the present invention are placed on the
roof of a building. FIG. 8 is a cross-sectional view showing one example of a configuration of a

composite tile of the pl’fi%l‘]t igv%réqfoen. gp 9 gus %ﬁchematic view in section illustrating another
embodiment of the compaosite tie Ahd iFs pro%ct?on %rocess of the present invention. FIG. 10 is a

schematic view in sect@@l}u%@% ill;apather embodiment of the composite tile and its production
process of the present invention. FIGS. 1g_L(a) and 11(b) are respectively a schematic view in section

showing a state in which the eqrppesite-tilg-agsoeding to the present invention shown in FIG. 10 is
fitted to a worked wall surface. FIG. 12 is a schematic view in section illustrating a further
embodiment of the conij@sitertiie@nd its=praductigrmdyocess of the present invention.

117: Slope

118: Pottery

130: Locking support

133: Plant

135, 235: Transverse groove

159: Base wall surface

82p: Catching part

82q: Locking part

156G, 15Ca, 150¢, 150d: Wall surface structure

160: Water—-supply means

162: Surrounding tool

164: Holding tile

165: Water-supply pipe

168: Covering tile

170: Engaging part

172: Cover

174: Long-shaped spacing
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FIG. 13 is a perspective cross-sectional view showing one example of a still further embodiment of the
composite tile of the present invention. FIG. 14 is a schematic view in section showing an
embodiment of a wall surface structure of the present invention 66 wherein the composite tiles of the
present invention are fitted to an outer wall of a building. FIG. 15 is a schematic view in section
showing anathet. example of the wall surface structure of the present invention. FIG. 16 is a
schematic view in section showing a conventional wall surface. structure. FIG. 17 is a schematic view

in section showingasasseatianal iRermatinsHaiRt il 5w 18Gbandia) Fspastivuelyshow a

structure of a base for planting of the present invention using a composite ceramic structure of the

present iimian whireid 86ad isoficBespRREiY @ SeNeBateniersdl Isre bi2) 46 msghematiic view in
section. FIG. 19 is a perspective view showing one example of an embodiment of a pot-shaped tile

used for phecwalisurficeosirichiuesafdhehprizsentidavand Gnotd Gappethyvith arkqritteswoaf the
pot-shaped tile shown in FIG. 19. FIG. 20(b) is a plan view of the pot-shaped tile
5 pilanting a plant on a surface thereof.

2. A composite piate-like tite comprising pottery and a porous ceramic body sintered
together, wherein said pottery and said porous ceramic body are plate-shaped and the
porous ceramic body is placed on the face side and is overlapped with the pottery, and a

10 piant is planted on a surface of said porous ceramic body.

3. The composite plate-like tile according to claim 1 or 2, wherein said plant is at

least one of sedum, moss, or ivy.

15
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shown in FIG. 19. FIG. 20(c) is a side view of the pot-shaped tile shown in FIG. 19. FIG. 21 is a
cross-sectional view illustrating one example of an embodiment of the wall surface structure of the
present invention using the plate-like tile shown in FIG. 13 and the pot-shaped tile shown in FIG. 19.
67 FIG. 22 is a cross-sectional view illustrating one example of another embodiment of the wall

surface structurg %Eh@_orﬂéﬁéﬁ%@é’e@ﬂ&i&ﬂlé‘%%?@ﬁd’lét%ﬁ)'f%ﬁ@eoﬂﬂ%m"i‘ oS-k aRdthe

pot-shaped tile shown in IG. 23 is a front Cross-sectional view of the wall surface structure

shown ir%Fd@;e%r RleSHRITERIMNOE JdtFosndMBRL R AL drinuaTe Ak foAa Gee Body for

firing 6: Spliced surface 10, 10a, I0b: Composite precursor 12, 12a, 12b, 33, 33s: Composite ceramic

structuresdivaibas th&he 1Rt GHAArRUF SRIAMICBOSYd & fHoHRAR ¥ a§ pbReLi2EE IBatters R0, 303,
30b: Composite flowerpot 32: Pot-shaped pottery

5 5. The composite plate-like tile according to any one of claims 1 t{o 4, including a
catching part attachable and removable {o and from a worked surface on which afile is

arranged.

6. The composite plate-like tile according to any one of claims 1 to 5, wherein an

10 upper side of the tile face side is a descending and slanting siope toward the tile face.

7. The composite plate-like tiile according to any one of claims 1 to 6, wherein a ridge

extending in a longitudinal direction is formed on the back side of the tile on the upper side.

15

20
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34: Boundary surface 28, 28a, 28s, 50: Composite tile 56: Dovetail groove 100: Composite plate-like
tile 106: Groove 110: Ridge 111: Upper surface 68 112: Groove for housing 114: Locking groove

115: Catching groove 116: Porous ceramic body 117: Slope 118: Pottery 130: Locking support 133:
Plant 135, 235: Transverse groove 159: Base wall surface 82p: Catching part 82q: Locking part 150,

150a, 150¢, 1506 \Mall b ar e AR HRRILAIERNE, 107 URg RSng 99t 164

Holding tile

inserting a body for firing containing a foam agent and an evanescent granule or an
evanescent porous body into a hollow of a tubular clayware body or a molding body for firing
pottery;

5 forming a columnar body by firing the clayware body or the molding body for firing

pottery; and

cutting or fracturing the columnar body at a cut surface or a fracture cross section

paraliel with the longitudinal direction.

10

5

20
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165: Water-supply pipe 168: Covering tile 170: Engaging part 172: Cover 174: Long-shaped spacing
69 CLAIMS: 1. A composite plate-like tile comprising pottery and a porous ceramic body sintered
together, wherein said pottery and said porous ceramic body are plate-shaped and the porous
ceramic body is placed on the face side and is overlapped with the pottery for 5 planting a plant on a

surface thereof.2 4 sompasiie laie e e SATPSIFING RAETY ARA ALAYS SEIAMICR0dY Sintered

together, wherein said pottery and said porous ceramic body are plate-shaped and the porous

ceramic bagwig RlaceGoadbs darpisideirng s varaRRedNith thelatienamnd R 1oriagt s planted

on a surface of said porous ceramic body. 3. The composite plate-like tile according to claim 1 or 2,

wherein saighplapkisiweasdaneafsedumicmnasse & dvanked20 70 4. The composite plate-like tile
according to any one of claims 1 to 3, wherein a groove for housing extending to said pottery in a

longitudinal direction is formed on a side equivalent to the tile face and the groove for housing is filled
with said porous ceramic body . 5 5. The composite plate-like tile according to any one of claims 1 to
4, intluding a 10. A wall surface structure comprising:

a plurality of composite plate-like tiles arranged on the wall surface of a building in

the row state according to any one of claims 1to 7 and 9; and

a plant cultivated on the face of the composite plate-like tiles.

10 11. The wall surface structure according to claim 10, wherein said plant is at least

one of sedum, moss or ivy.
12. The wall surface structure according to claim 10 or 11, wherein a water-supply

means for supplying water to said

15

20



catching part attachable and removable to and from a worked surface on which a tile is arranged. 6.
The composite plate-like tile according to any one of claims 1 to 5, wherein an 10 upper side of the tile
face side is a descending and slanting slope toward the tile face. 7. The composite plate-like tile
according to any one of claims 1 to 6, wherein a ridge extending in a longitudinal direction is formed

on the bagk Sidetieileonihe HANAESIeaLE PR B8 13 &rafs MEIRSLIRT AradRing: 3 gaumposite

ceramic structure, comprising the steps of: inserting a body for firing containing a foam agent and an

eVan?SC%%Q{@'ﬂ#é%%ﬁwéé‘t l@VQQﬁ%ﬁgQﬂ[ﬂ@fﬂ%f%%@@egﬁ%%%&wbU|ar clayware body or a _
molding body for firing pottery; 5 forming a columnar body by firing the clayware body or the molding

body for firing pottery; and cutting or fracturing the columnar body at a cut surface or a fracture cross
section parallel with the longitudinal direction. 10 15 20 25 72 9. A composite plate-like tile obtained
by the method for. prieducinguaigenypasitere according to claim 12, wherein said water-supply

5 means comprises:

a water-supply pipe located upwardly and horizonially of the highest level of said
composite piate-like tiles;

a holding tile located upwardly of the highest level of said composite plate-like iiles
having a locking part attachabie and removable to and from the worked surface and placing

10 the water-suppiy pipe on the face side; and

a covering file located upwardly of the holding tile having a cover for covering said

water-supply pipe and an engaging part attachable and removable to and from the worked

surface.

15 14. The wall surface structure according to claim 13, wherein a catching part of said
composite plate-like tile, a locking part of said holding tile, and an engaging part of said

covering tile are virtually in the same shape.
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ceramic structure according to claim 8, including a catching part attachable and removable to and
from the worked surface on which a tile is arranged. 5 10. A wall surface structure comprising: a
plurality of composite plate-like tiles arranged on the wall surface of a building in the row state
according to any one of claims 1 to 7 and 9; and a plant cultivated on the face of the composite

plate-like tiles. 1Q 1}, \EQ?sWﬁHc%Lg{ﬁ%%r%Wﬁﬂ%mdi”9 to claim 10, wherein said plant is at least

one of sedum, moss or ivy. 12. The wall surface structure according to claim 10 or 11, wherein a
water-supply megRs-fo/-fuppiyéag water to said 15 20 25 73 plurality of composite plate-like tiles
arranged in the row state is provided on a further upper level to the highest level of the plurality of

composite plategligeriies ol 3bjEhR Badrgadana e gibneaas sl inaiLElaim skitavb areimisaies
water-supply 5 means comprises: a water-supply pipe located upwardly and horizontally of the
highest |gve batsaia comgpesiteoplatexdikebtdesidrbelciagiéilelacateshupwarsy afaiheumgtiesinevel of
said composite plate-like tiles having a locking part attachable and removable to and from the worked
surface and plaeihgidlfgthertiiatsrtsitpplyasio e aihstihdatzcens] der sange dic everifay dildidedate dfupsvardly of
the holding tile having a cover for covering said

base wall surface for holding the plurality of objects to be engaged,

wherein said plurality of objects to be engaged comprise a plurality of composite
plate-like tiles respectively having a catching part for catching the holding part on the back
for arranging on the base wall surface in the row state according to any one of claims 1fo 7
10 and 9 and a pot-shaped tile having a catching part on the holding part, and said pot-shaped
tite is engaged with a portion of said holding part where said composite piate-like tiles are

not engaged.

16. The wall surface structure according to claim 18, wherein a plant grows on the

15 upper surface of said ceramic porous body.

17. The wall surface structure according to claim 16, wherein said plant is at least

one of sedum or moss.
20 18. The wall surface structure according to claim 15, wherein the upper side of the
tile face side of said composite plate-like tile is a descending and slanting slope toward the

tile face.

19. The wall surface structure according to claim 15, wherein a ridge extending in a

25 longitudinal direction of said composite
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water-supply pipe and an engaging part attachable and removable to and from the worked surface. 15
14. The wall surface structure according to claim 13, wherein a catching part of said composite
plate-like tile, a locking part of said holding tile, and an engaging part of said covering tile are virtually
in the same shape. 20 25 74 15. A wall surface structure comprising; a base wall surface; a plurality

of objectsairapaafoutaide e Pase el facs i BSwipsh méquw ohidhe m@%%xmeaﬁsﬁwface to be

attachable and removable to and from the base wall surface; and 5a holding part to the base
wall surfaggangkalanged in a surface direction of the base wall surface for holding the plurality of
objects to be engaged, wherein said plurality of objects to be engaged comprise a plurality of
composite plate-like tiles respectively having a catching part for catching the holding part on the back
for arranging on the base wall surface in the row state according to any one of claims 1 to 7 10 and 9

and a pot-shapex tifthdadngurisaschtingiparaototimd eddingpad, whelsaid pahshapedrdidods engaged
with a portion of said holding part where said composite plate-like tiles are not engaged. 16. The wall
surface strietdegiocn famgudinkhinetowbibsaid coplansigy misseoitkthiile 1Sfoppel sutfecmwisaid
ceramic porous body. 17. The wall surface structure according to claim 16, wherein said plant is at
least ongid¢ sbthitonpasds.plate-like tile.

21. The wali surface structure according to claim 15, wherein a water-supply means
for feeding water to said plurality of composite plate-like tiles is provided on further upper

10 level fo the highest level of the composite plate-like tiles.

22. The wall surface structure according to claim 21, wherein said water-supply

means comprises:

a water-supply pipe located upwardiy of the highest level of said composite plate-like

15  tiles with stretched horizontally;
a holding tile located upwardly of the highest ievel of said composite plate-iike tiles
having a locking part attachable and removable io and from the worked surface and placing
said water-supply pipe on the face side; and

a covering tile located upwardly of the holding tile and covering the water-supply pipe

20 having a cover to cover the
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20 18. The wall surface structure according to claim 15, wherein the upper side of the tile face side of
said composite plate-like tile is a descending and slanting slope toward the tile face. 19. The wall
surface structure according to claim 15, wherein a ridge extending in a 25 longitudinal direction of said
composite 75 plate-like tile is formed on back side of the tile located on the upper side of the

aroove. & BRI g e AL R e A e

side of thg,ggraposite plate-like tile. 21. The wall surface structure according to claim 15, Whereln a
water-supply means for feeding water to said plurality of composite plate-like tiles is provided on
further upper 10 level to the highest level of the composite plate-like tiles. 22. The wall surface
structure according to claim 21, wherein said water-supply means comprises: a water-supply pipe

located upwardlyzofrthedrghesialeyeirofisaid Loovaeste Rliatarike witdpstmdtbasirpighadthgrizontally; a

holding tile located upwardly of the highest level of said composite plate-like tiles having a locking part

attachablkminsbnemoeitalblettoliaadiérometienverked stiskdigda anichplaeinghdtid vaisdgisgpaly ¢fipe on the
face side; and a covering tile located upwardly of the holding tile and covering the water-supply pipe
20 havingadooweringdie datteevRBially the same shape.

24, The wall surface structure according to claim 15, wherein said composite plate-

like tiles are arranged in a lattice shape to constitute tile surfaces, a missing part of each of

10 said composite plate-ike tiles is present on the tile surface, said pot-shaped tile is engaged
with said holding part corresponding to the missing part, the integral multiple of the width and
that of the horizontal width of said composite plate-like tiles are virtually equal, and a surface

of the side on said base wall surface of the pot-shaped tile is fitted into the missing part.

15 28. The wall surface structure according to claim 15, wherein the integral multiple of
the height of said pot-shaped tile and that of the vertical width of said composite plate-like

tiles are virtually equal.
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76 water-supply pipe and an engaging part attachable and removable to and from the worked surface.
23. The wall surface structure according to claim 22, wherein the catching part of 5 said composite
plate-like tile, the locking part of said holding tile, and the engaging part of said covering tile have
virtually the same shape. 24. The wall surface structure according to claim 15, wherein said composite

plate- like tiles e arranged ina2tce; spADS 19, SRUSHALLS tis, SHHAGES,AISRiNg:pAr f each of 10

said composite plate-like tiles is present on the tile surface, said pot-shapedtile is engaged with said
holding Qg;ﬁ.,gggrig§ponding to the missing part, the integral multiple of the width and that of the
horizontal width of said composite plate-like tiles are virtually equal, and a surface of the side on said

base wall surfageafdRripaahareddilgisdit e dritaadHesR: RaHcd Spppsdd e WalhsHage structure

according to claim 15, wherein the integral multiple of the height of said pot-shaped tile and that of the
vertical veiglifaf gaid eaapesite plate-like tiles are virtually equal. 20 25 77 26. A pot-shaped tile
used for said wall surface structure according to claim 15 comprising: a face side wall opened upward
and faced to outsidelspideavap pasatittosaith assaved! surface to be attached; 5 a back side wall faced to
said base wall surface; a pair of side walls;

a pair of side walls;

a bottom wall enclesed with these side walls; and

a catching part to be engaged with said hoiding part arrangad on said back side wall.

10 27. The pot-shaped tile according to claim 26, wherein the integral multiple of the

width and that of the horizontal width of said composite plate-like tile are virtually equal.
28. The pot-shaped tile accerding to claim 26 or claim 27, wherein the integral
multiple of the height and that of the vertical width of said composite plate-like tile are

15 virtually equat.

29. The pot-shaped tile according to claim 28, wherein a ridge projecting upward and

extending in a fransverse direction is formed on the upper surface of said back side wall.

78



a bottom wall enclosed with these side walls; and a catching part to be engaged with said holding part
arranged on said back side wall. 10 27. The pot-shaped tile according to claim 26, wherein the
integral multiple of the width and that of the horizontal width of said composite plate-like tile are
virtually equal. 28. The pot-shaped tile according to claim 26 or claim 27, wherein the integral multiple

of the height anghal ot e Vel A1 9 SRS Al ke le ALe. i Hitualy eaual. 20

The pot-shaped tile according to claim 26, wherein a ridge projecting upward and éxtending in a

transverse, M RIS OIRISY A WPRSIIPHERGGRIFAID KL SeAls 48 ey 8 30. The

pot-shaped tile according to claim 26, wherein a slope descending and slanting from the upper
surface of said back side wall toward the front is formed. 31. The pot-shaped tile according to claim 26,
wherein a transverse groove extending 5 in a crosswise direction is formed on the outer surface of

said bottom walg17%he pot-shaped tile according to claim 26, wherein a transverse groove extending

5 in a crosswise direction is formed on the outer surface of said bottom wall.
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