COVPOSI TE CERAM C STRUCTURE, METHOD FOR PRODUCI NG SAME AND WALL STRUCTURE
USI NG SUCH COWPCSI TE CERAM C STRUCTURE TECHNI CAL FI ELD OF THE | NVENTI ON

[ 0001] The present invention relates to a conposite ceramc structure, the
production nmethod thereof, and a product, such as a tile using the
conposite ceram c structure. More particularly, it relates to a wall
surface structure using the tile. Further, it relates to a dry tile
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parts and nore particularly, a wall surface structure having beautiful

appear ance UWADDG STRUQTUREeUSINGCSUCH. COMBESREINEERIMTEESTRYENTREN [ 0002]
Several exanples of porous ceram cs and the production nethod thereof are
- known. However, a conposite ceram c structure bonded by sintering porous
cerami cs and ordinary pottery, and its production nmethod or a product

consi st EEHCHNICRE EOURROSOF eTRE' BRVENPTONCt Ure are not known. [0003] On the
ot her hand, the use of porous ceramcs in flowerpots has been tried and
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di scl osed (For exanple, see Patent ructure of
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the uppgg &ngiiQWeEikG {ife VeblpSsite 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 béautiful

appearance using a dry tile structure.

BACKGROUND OF THE INVENTION

[0002] Several examples of porous ceramics and the
production method thereof are known. However, a composite
ceramic structure bondéd 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




porous ceram c rod (For exanple, see Patent Docunment 2). [0004] The forner
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 nmuch for ordinary plant cultivation. The
latter fills porous ceramic granules in a pot and has relatively no
speci al problens when used on a small scale. There is, however, a
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filling porous ceram c granules when used on a |argé scale, such as
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building. Furthernore, tinme and effort is needed for maintenance when

th 0047 cer AR b t ' t . I f the
ese ppOOv4 ] iy es St | sipttasiue £ i\FEéta?ciog té@ﬁ%

pot is filled with porous ceram c granul es before an to the
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“‘dESpgﬁﬂgfﬁvely 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 pbrous 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 cerémic 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




use to rationalize its construction. [0006] In addition to the
rationalization of construction, tiles used for a dry tile structure are
required to further heighten the added val ue because their conplicated
shape causes a cost increase when conpared with conventional tiles. [0007]
On the other hand, technology related to energy savings caused by a
reduction in air-conditioning load of a building is needed. Patent
docunenuise topradriomaldue iids icomsharuc2dee.270680 (Page 1, Figures 1 and
2) Patent docunent 2: JP Utility Publication No. HO3-10743 (Clains and
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to provide a conposite ceram c structure conposed of a joint of a porous
cer am cheddhted they agdeieknloe bebBLeE thedRd ddip1REa¢EA! EAT E?Ed*gﬁges
thereof. It is further object of the present inveéntion to prBV| € a novel
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the pregeod7]nventn ofhé Cother hand, technology related to energy
savings caused 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. H03-10743 (Claims
and Figure 1) |
Patent document 3: JP Patent Publication No. 2002-191454

(Claims)

DISCLOSURE OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0008] In view of these ﬁmoblems, it is an object of the
present invention to provide a composite ceramic structure
composed of a joint of a porous ceramic and ordinary pottery by
sintering and the production method thereof. It is further
object of the present invention to provide a novel tile which
comprises the composite ceramic structure and a product, éuch

as a composite flowerpot or the like.




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 beautiful ornamental appearance using plants by

hei ght eni ng t he added value of the dry tile structure. MEANS FOR SOLVI NG
THE PROBLEMS [0010] A conposite ceram c structure according to the present
I nvention is conposed by bonding pottery and a porous  ceram ¢ body by '
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i nvention is conposed by bonding pottery and a porous concrete structure
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nol di ng body for firing pottery; preparing a body~for firing containing a

f oam ngpeevatiedBdwanl SURRASECBEIHLR ?h%@%%%yﬁ%%ﬁh‘i’:ﬁ%ﬁit oRALAUG+RIY:

Epgic;ng the c!aymare.bpdy or the nolding |r:ng po egy ?nd t he
il ng opraraice B ihy’ bRintEroy REMBREeH3tY Ehe' dRakR, faife G81kpe""

Furtherdr%hgimgtggguéeﬁrgroducing a conposite ceramc structure according
to the present invention conprises the

MEANS FOR SOLVING THE PROBLEMS

[0010] A composite ceramic structure according to the
present invention is composed by bonding pottery and a porous
ceramic body by sintering.

[0011] The composite ceramic structure according to the
present invention is composed by bonding pottery and a porous
concrete structure by the curing of a precursor of the porous
concrete structure.

[0012] A method for producing a composite ceramic structure
éccorﬂing to the present invention comprises the steps of:
preparing a clayware body or a molding body for firing pottery;
preparing a body for firing containing a foaming agent and an
evanescent granule or an evanescent porous body; splicing the
clayware body or the molding body for firing pottery and the
body for firing; and firing the cléyware body or the molding
body for firing pottery together with the spliced body for

firing. : .




steps of: preparing precursor slurry of pottery and porous concrete;
splicing the pottery and the precursor slurry; and curing the spliced
precursor slurry. [0014] A conposite flowerpot according to the present
i nvention conprises: a porous body selected froma nassive porous ceramc
body, a massive porous concrete structure or a nassive porous resin; and a
cont ai ner conposed of pot-shaped pottery where the porous body is filled.
[0015] [M®@13pnpoFumtHemweirtps imeitend dfory produei iy &5 YmpddMad ideramic
conprises: a porous body selected froma massive porous ceram c body, a
massi vesoncture caccatding rust the prefentBESy¥RE PR 04SP EPds Ad a coating
filmcoated on the surface of the porous body. [0016] ‘A conposite
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invention comprises: 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.

[0015}] The composite flowerpot according to the present
invention comprises: a porous body selected from a massive
porous ceramic body, a massive porous concrete structure or a
massive porous resin; and a coating film coated on the surface
of the porous body.

[0016] A composite plate-like tile according to the present
invention comprises a composite ceramic structure, wherein the
pottery and the porous ceramic body are plate-shaped and the
porous ceramic body is placed_on the face side and is
overlapped with the pottery.

[0017] The composite plate-like tile according to the
present invention comprises a composite ceramic structure,
wherein the pottery and the porous concrete structure are
plate-shaped, the porous concrete structure is placed on the

face side and is overlapped with the pottery.




housi ng extending to the pottery in a longitudinal direction fornmed on a
side equivalent to the tile surface, wherein the groove for housing may be
filled with the porous ceram c body or the porous concrete structure.

[ 0019] The conposite plate-like tile may include a catching part
attachabl e and renovable to and fromthe worked surface. [0020] In the
conposite plate-like tile, a side equivalent to the tile surface may be a
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conposite plate-like tile may have a ridge extending in a |ongitudinal
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side. [0022] A nethod for producing a conposite Tlowerpot using the nethod
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the nol ding body for firing pottery is pot-shaped and the splicing step is
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firing pottery. [0023] TFurt e net ng a conposi
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preparing a pot nade of pottery and précursor slurry of porous concrete;
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[0020]  In the composite plate-like tile, a side equivalent
to the tile surface may be a descending and slanting slope
toward the tile surface.
[0021] The composite plate-like tile may have a ridge
extending in a longitudinal direction formed on a side
equivalent to the back of the tile on the upper side.
[0022] 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 is
- pot-shaped and the splicing step is to insert a body for firing
into a clayware body or a molding body for firing pottery.
[0023] Further, the method for producing a composite flower-
pot according to the present invention comprises the steps of:
_preparing a pot made of pottery and precursor slurry of porous
concrete; filling the precursor slurry into the pot; and curing
the filled brecursor slurry. |
[0024] In the method for producing a composite plate-like

tile using the method for producing a composite ceramic




structure according to the present invention, the clayware body or the

nol ding body for firing pottery and the body for firing are plate-shaped,
and the splicing step is to overlap the body for firing with the clayware
body or the nolding body for firing pottery. [0025] Furthernore, the nethod
for producing a conposite ceramc structure according to the present

I nvention conprises the steps of: inserting a body for firing containing a
foam agérucénteaaceondénged ghenpresentaing¥atesnsNthBOEREGwRBE Ybodyt 0 a
hol | ow of a tubular clayware body or a nolding body for firing pottery;
forni ngom theumozdihgdiolly fori farihg pbereeyean8oeneobolierap! £ifngody
for firing pottery; and cutting or racturing the columar body at a cut
surfaceape platesthapedsr and $REt 5PDi8PH IéeéPw&éhtbtévéemagtﬂﬂénaéd

direction. [0026] The conposite plate-like tiTe according to the present
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from t hei wohgegobtéfpce. [0027] A roof insulation structure according to
the present “i'nvention conprises: a plurality of conposite fl owerpots
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the steps of: 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; 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 its longitudinal direction.

[0026] The composite plate-like tile according to the
present invention is obtained by the method for producing a
composite ceramic structure and includes a catching part
attachable and removable to and from the worked surface.
[0027] A roof insulation structufe according to the present
invention comprises: a plurality of composite flowerpots
arranged on the roof of a building; and a plant planted on the
ﬁpper surface of the porous body.

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

sedum Oor moss.




[0029] A wall surface structure according to the present invention
conprises: a plurality of conposite plate-like tiles arranged on the wall
surface of a building in the row state; and a plant cultivated on the face
of the conposite plate-like tiles. [0030] In the wall surface structure,
the plant may be sedum noss or an ivy kind. [0031] In the wall surface
structure, a water-supply neans for supplying water to the plurality of
conposi [@0PP &t e- |A kel idwefaue aigatttiurd coondicqtio rihe rgyent ded on a
further upper level to the highest Ievel of the plurality of conposite

pl at e- | itreenties. chififB2bed heavalerakipp! of neamposiye Col@tesEiked tiles
wat er - supply pipe |located upwardly and horizontally on the highest |evel
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hi ghest |evel of the composite plate-like tiles having a |ocking part
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wat er - supply pipe on the face side; and a covering tile |ocated upwardly
of the pjgkng tile having a cover for covering the water-supply pipe and
an engagi ng part attachable and renovable to and fromthe worked surface.
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[0031]' In the wall surface structure, a water-supbly 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 the highest level of the plurality of composite
plate-like tiles.
[0032] The water-supply means may comprise: a water-supply
pipe located upwardly and horizontally on the highest level of
the composite plate-like tiles; a holding tile located upwardly
on the highest level of the composite plate-like tiles having a
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 holding tile having a
cover for covering the water-supply pipe and an engaging part
attachable and removable to and from the worked sufface.
[0033] In the wall surface structure with a water-supply
means accordihg to the present invention, the catching part of

the composite plate-like tile, the locking part of the holding




tile, and the engaging part of the covering tile are virtually in the sane
shape. [0034] A base for planting according to the present invention is
conposed of the conposite ceram c structure, wherein the pottery and the
porous ceram c body are pl ate- shaped, and the porous ceram c body is
arranged on the face and is overlapped with the pottery. [0035] Further,
the base for planting according to the present invention is conposed of
the conpbiei eandr thecenghgimyupartwoer eha tbvepohietilangdrsheipeaglsy
concrete structure are plate-shaped, and the porous concrete structure is
ar r angetin obhéhsamacshapde and is overlapped with the pottery. [0036] A

pl ant ceram c conpound according to the present invention is made by
puttinglEOB4INt @ B fAne PlardtEndasccor@ing! BN HHY pddQ34 |1 n the plant
ceram ¢ conpound, its plant 'may be Sedum or hoss. [06%8 The wal | surface
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surface; a plurality of® objects arranged outside the base "surface in
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[0035] Further, the base for planting according to'the

present invention is composed 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] A plant ceramic compound according to the present
invention is made by putting a plant on the face of the base
for planting.
[0037] In the plant ceramic compound, its plant may be sedum
Or MOSS.

'[0038] The wall surface structure according to the present
invention comprises: 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 base wall surface for holding the plurality of

objects to be engaged, wherein the plurality of objects to be




9 engaged conprise a plurality of plate-like tiles respectively having a
catching part for catching the holding part on the back for arrangi ng on
the base wall surface in the row state and a pot-shaped tile having a
catching part on the holding part, and the pot-shaped tile being engaged
with a portion of the catching part where the plate-like tiles are not
engaged. [0039] In the wall surface structure, the plate-like tiles may
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the ceram c porous body in the wal structure. Further the pl ant
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equivalent to the tile flace of the upper” side of the
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| may be composite plate-like tiles. A plant may grow on the
'upper surface of the ceramic porous body in the wall surface
structure. Further, the plant may be sedum or moss.
[0040] In the wall surface structure, a side equivalent to
the tile face of the upper side of the plate-like tile may be a
descending and slanting slope toward the tile face.
[0041] In the wall surface structure, a ridge extending in a
longitudinal direction of the plate-like tile may be formed on

a side equivalent to the back of the tile located on the upper

side of the plate-like tile.

- [0042] In the wall surface structure, a transverse groove
‘extending in a longitudinal direction of the plate-like tile
may be formed on the lower side of the plate-like tile.
[0043] In the wall surface structure, a water-supply means
for feeding water to the plate-like tiles is provided on
further upper level to the highest level of the plurality of

plate-like tiles.
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10 [0044] In the wall surface structure, the neans for supplying water may
conprise: a water-supply pipe |located upwardly on the highest |evel of the
plate-like tiles with stretched horizontally; a holding tile | ocated
upwardly on the highest |level of the plate-like tiles having a | ocking
part attachable and renovable to and fromthe worked surface and placing
the water-supply pipe on the face side; and a covering tile |ocated

upwar dl yo@d4 1 he hel ity weille AELQY tiAEtie, ale meRPlsoi Pe having a

cover to cover the water-supply pipe and an engaging part attachable and
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structure wat er - supply means, the cat e plate-like
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equal , that surface of the sjde on the base sq&faoe of the
pot - sh Q;Wqﬁquﬁqu {Ippe on the face si e, 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 removable to and from the
worked surface.

[0045] In the wall surface structure with a water-supply
means, the catching part of the plate-like tile, the locking
part of the holding tile, and the engaging part of the covering
tile may have virtually the same shape.

[0046] Further, in the wall surface structure according to
the present invention, the plate-like tiles are arranged in a
lattice shape to constitute tile surfaces, a missing part of
each of the plate-like tiles is present on the tile surface,
and the pot-shaped tile is engaged with the holding part
corresponding to the missing part, and the integral multiple of
the width and that of the horizontal width of the plate-like
tiles are virtually equal, so that-a surface of the side on the
base wall surface of the pot-shaped tile is fitted into the

missing part.
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mssing part. 11 [0047] In the wall surface structure, the integral
multiple of the height of the pot-shaped tile and that of the vertical
width of the plate-like tiles may be virtually equal. [0048] Further, the
pot - shaped tile according to the present invention is used for the wall
surface structure, which conprises: a face side wall opened upward and
faced to outside space opposed to a base wall surface to be attached; a

back s{geandl | Imecthd Grdlle fdshl draitdee, il Miila Oimdldprdal | s:

a bottomwall enclosed with these side wa a Ing part to be
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space opposed to a base wall surface to be attached; a back

side wall faced to the base wail surface, and a pair of side
-walls; a bottom wall enclosed with these side walls; and a
catching part to be engaged with the holding part arranged on
the back side wall.

[0049] In the pot-shaped tile, the integral multiple of the
width and that of the horizontal width of the plate-like tile
may be virtually equal.

[0050] In the pot-shaped tile, the integral multiple of the
height and that of the vertical width of the plate-like tiles
may be virtually equal.

[0051] 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 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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12 [0053] In the pot-shaped tile, a transverse groove extending in a
crosswi se direction may be fornmed on the outer surface of the bottomwall.
ADVANTAGES OF THE | NVENTI ON [ 0054] A conposite ceram c structure according
to the present invention is a stable structure w thout the separation of
pottery and a porous ceram c body at each of the boundary because the
pottery and the porous ceram c body are firmly bonded at each boundary by

sinteri p@O53 POS5]INgiee pest+haiesd ithilld ! Ya HAMHN RSB Hddvd |
according to the present invention nmakes the surroundi'ng area dlrtys%y
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used or flowing or scattering eart mxing with wnd and rain wthout the

use of g thottomtvg1y. the closely spacing of the conposite flowerpot on
the roof of the building makes it possible to prevent plants of flying
seed fromgrowing fromthe floor of the roof. [0056] Moreover, the
conposite flowerpot according to the present invention is useful to

preventAWTAéﬂ%$r&- pf@uowr di@en i nstall ed on the roof of the building.
ower pot accor

The conposite Mg to the present invention greatly
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the composldf ' RAGIPN OG0 S 850y SOANYESrd Yithout the separation
of pottery and a porous ceramic bbdy at each of the boundary
because the pottery and the porous ceramic body are firmly
bonded at each boundary by sintering.
[0055] There is no possibility that a composite flowerpot
according to 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 rain without the 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 floor of the roof.
{0056] Moreover, the composite flowerpot according to the
present invention is useful to prevent heat-island phenomenon
when installed on the roof of the building. The composite
flowerpot according to the present invention greatly simplifies
the work of installation because the flowerpot can be installed
by carrying it and placing it without putting earth into it.

- Furthermore, the composite flowerpot enables easy changes in
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13 placenment corresponding to the change of placenent on the roof because
of its light weight. In addition, there is a few fear of nosquito |arva or
| egi onel |l a bacteria causing as well as little maintenance and nmanagenent.
[0057] In addition to these advantages, the conposite flowerpot according
to the present invention can easily be an appearance and an outsi de shape
simlar to conventional flower- pots because its outer wall is conposed of
IOOttermlé@@ﬁenﬁp@@rfe.@pd)ﬂl&ingttbstﬁéséhaﬁgetéfbﬁji Ry esg! fbof
patterns in the production process and nmeke special formation by
sel ectitscadsd &fndkol 1aght WesoRitay oh SAALLIRYCPAGES 10°FUbbq elsr
porcelain to its surface. The outer shape, such as arrel shape or square
drum shepenssdudeo SRSy fri@g‘oﬁﬂ ] LE{Qnaly h %1?5' e

R t iondPedlp 12 éé%%i%% &s W dé%e a shape

fl owerpot according to e present 1 nventron can si gne

to mat oy ¢ | d the natural color wthout any
tid f}néﬁgtéz&%ﬂcgé‘ %@?‘Bﬁ% Erfie it

possibility of making the ng area dirty by the scattering of earth

when i d ject tteri. f wind and
arn witIon Tt equrt SRERHEA S TR HeysRlaBe, Und plarioc o
fl | Si t t | t to f bi ot

by put (i arpOt Aiidedng S G SRR TG TeEet o PRe B PE @ ont
VN e And SRS LT SUESIEL LS A B OB Sl et Sl 1

pots because its outer wall is composed of pottery. More

specifically, it is possible to bake an overglaze or patterms
in the production 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
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 of wind and rain without requirement of
excess manpower, so that the composite flowerpot can be used as
a promising structure element to form a biotope by putting on
plants.

[0059] A composite tile according to the present invention
has favorable thermal insulating properties to be used for the

outer wall of a building. Further, the composite tile has
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outer wall of a building. Further, the conposite tile has 14 water
retention and a three-di nensional network suitable for keeping the roots
of the plants, which result in favorable growi ng of plants, such as sedum
or noss or ivy plants, such as ivy. Furthernore, there is no possibility
of the pottery and the porous ceram c body being renoved from each ot her
even after a long period of use because they are firmly bonded by

si nt er ivater 0RSEIN{H dit Carid) €a CEMRES L d Aindn$ Forn#] N BRHAL! Sy Pshiemyable to

and fromthe outer wall of the building, a partial exchange 1s possible.

When pliasising el @bt SF IR ATt violBe kSt 18 plREsgtle plants

run dry or are damaged can be easily ‘exchanged. Furt , I'n view of

T hc PR 90 ML a4 il B B 8 Y B DIl 2,
D S5 DU P St | L 6 WAL I e REHA ALy e e
e o e lold it AP LS idd |l O el SR 1, 058,
1ot AR PR ALY RS RLE B BERR ol 80T
t he te@Bﬁﬁ%ﬁH&ELOf the wall surface of a building
[0060] 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 sunlight for even growing,
periodical movement of the position to be attached can be made.
‘[0061] In a dry tile structure according to the present
invention, a wall surface structure having a beautiful
appearance by a wall surface ornament using plants is provided
to realize the heightening of the added value of the dry tile
structure.
[0062] The use df a wall surface structure of the present
invention realizes a return to nature-type space and provides
people who are in the space with comfort.
[0063] The wall surface structure of the present invention
can decrease the temperature of the wall surface of a building
at lower cost to contribute energy savings because of a

decrease in air-conditioning load.
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at | ower cost to contribute energy savings because of a decrease in
air-conditioning load. 15 [0064] The wall surface structure according to
the present invention can realize wall surface decoration using plants and
decorations in such an enbodinent that is easy to maintain. [0065] The
wal | surface structure according to the present invention is capable of

I mproving thermal insulating properties of the wall surface of a building
as wel | [@864dt er i'Phé Al surEide SEhacansd rASEOF@iNG | 19 tﬂi@r)%ﬁes%?rﬂ:
decorations in such an enbodinment that is easy to nmmintain. T70066] The

wal | sulfreestsbnuestr fealise byl di Qﬁrﬁ_ﬁéerééeéréﬁiohhﬁsﬂﬁ§5§ménjc§§/§1@&i on is
C

capabl e of contributing to energy savings because of a dectease in cooling

| oad anged8igtichsziNdsuthCaMedhbsdihase %@r%ig'&s SEQIMRYARL SR N such an

enbodi ment that is easy to maintain as we as decreasing thé tenperature

of the pehésurfaggs %a_]?]hh%lﬂ‘leég WeAict %éordﬂjﬁﬁ% Tr%f‘e Foeddde

structure according to the present invention 1s caj ipT OVI hg

LS st o S0yt Boghp L0 <
accor a1t VaY HEELP@ERgo ok 4 PRE T gl o8 et ot Rttt s G180 1T by e
odor oM NGur#Bld SHISEEEY A8 0% 8 98 d&8orations in such an

embodiment that is easy to maintain.

[0066] The wall surface structure of a building according to
the present invention is capable of contributing to energy
savings because of a decrease in cooling load and materializing
the wall surface decoration 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] The dry tile structure according to the present
invention is capable of improving thermal insulating properties
of the wall surface as well as providing a wall surface
structure with beautiful appearance by surface wall decoration
using plants and ornaments.

[0068] In the dxj'tile structure according to the present
invention, healing effects can be obtained by the odor from the

wall surface by arranging aromatics.

BEST MODE FOR EMBODIMENTS OF THE INVENTION
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BEST MODE FOR EMBODI MENTS OF THE | NVENTION 16 [0069] A preferred

enbodi nent of the present invention will now be described in detail. A

cl ayware body which is a precursor of pottery, such as ceram c ware and
clay which is a material for pottery, such as ceramc ware are used in the
present invention. C ay becones ungl azed pottery by formng to be fired,
but in the present invention, a foamng agent, such as SICis m xed before

firing. [G06D]s prefmretdyredcmbodaiehtt er 1ehvepaBkefrt Qniraﬁt%ﬁ ¥eight of

clay. [0070] Next, clay including a foam agent by being mxed is forned in
a desi radwsbepeesdeibedsrawAetal ! G AlclayrhP¥VBH8y WAYY¥Hh2ignd a body 4 for

firing conposed of fornmed clay are spliced at a spliced surface 6 to form

a CO”DQ@té@uﬂé@ﬁUéﬁoﬁoﬁﬂeryA §88H°éét€ef§ﬁf61ﬁaférHﬁ&uﬁﬁa§zwﬁ§cﬁhf§“a'n

FIG 2 1s obtained when ost firing i's perfornmed on e“conposite

Precur spatdPiaf mt%@ er_éﬁbﬁ é&rHé:t:é&hfcl%aﬁQ”Bf% ﬁée%fﬁtery 18 formed

by firing the cl and porous ceramc formed by

Separ ot o Bresof Bhvoht %*?ﬂbecauai b “‘é%a'ﬁﬁﬁﬁ?éé’}“ﬁ%ﬁ%f%‘)ﬁénﬁilé by
ZLQE?EL%%?“%I?@%%%%%%SZM@%H B0 rofeeent LAEEP Loty S H R ng ono
 evanes iy S o ST HRed tefihe PLrind SR 18 Bedkadthy

mixed at 1 to 10 weight $ to the dry weight of clay.

[0070] 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.

100711 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
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As shown in FIG 1, a clayware body 2 and a body 4a for firing conposed of
the nolded clay are spliced at a spliced surface 6 17 to forma conposite
precursor 10a. A conposite ceramc structure 12a as shown in FIG 2 is
obtained by glost firing the conposite precursor 10a. A conposite ceramc
structure 12a conprises: pottery 18 conposed of ordinary pottery obtained
by glost firing the claymare body 2; and a porous ceram ¢ body 16a, which

are bongedEaimi 4 SchaposBE FeBYrsbAt B0ANT. AT, §PPROSeEAEST am C
structure 12a is aIso a sta |l e structure wtho separatlon at the

boundargtihicheeaubza tds Sbine! ¥n 18rgang i@%}@@éﬂ&@d% 05%;&@% are
firmy bonded at the respective boundary 17. [0072] eri al

evanes g cﬂd&rﬁgﬁb&f@elﬁr@é&@éﬁbidaa A5 odife’& s?fé}n:g?ysf’fu&

natural resinor a synthetic resin. The resin prefe y generates gases

\e\/\n/gggfsl:dent ]E-;l-rranu'i g% may %gi%gé%&f#’ %e evanescge?# %Er aE Enu S ?re pdrlg’#%?;bltge
%
o073 SH0% ekl e %Paﬁaff R % Ef%@éﬂ??cééﬂeﬁl t@cg%és@%% d
NeTolellh H ﬁs T
Pgrggsinpregn ‘%qugaégggg#iﬁyzgf e brﬁﬁﬁl gnpegfﬁengody
4b for J&Jn‘dé&%.ﬁ@'cc&a&ogpétﬁlét&gylfndlst ha Sealaarllesc eporrqtlzjcst body- The

attache

without separation at the boundary 17 because the pottery 18
and the porous cera@ic 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 te 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 tc 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 ecm x 1 cm x 1 cm. As shown in FIG.

1, when the clayware body 2 and the composite body 4b for
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wei ght of mud is preferably about 0.2 to 0.4 g to the evanescent porous
body of 1 an x 1 an x 1 cm As shown in FIG 1, when the clayware body 2
and the conposite body 4b for 18 firing are spliced at the splice surface 6
to formthe conposite precursor |ob. A conposite ceram c structure 12b as
shown in FIG 2 is obtained by glost firing the conposite precursor |ob.
The conposite ceramc structure 12b is formed by the bonding of the

pot t er yfifingnaos esbDiced dibathe POHLEEY s@ifade POT BYSE6ANathe body 16b in
whi ch the evanescent porous body Is burnt out by glost firing at each

boundargorposité prédurt et N AUSE dedipddt e fddirafic THtBuCORBOS1AE &erani ¢
structure 12b is also a stable structure wi thout separation at the

boundarghdwhn bat RS, (N6 PBELIINE BY Igidst pﬁ:?%ggz]ﬁﬁ%e”%%ﬁ?@@ﬂﬁ’e 16b are

firmy bonded at the respective boundary 17. c structures 12,
123, 2 ddal S e Sl SabRS GBI GUORAS| VoBDIL bl O
AP s L e e L A W
st o Thét BERER RS aR e DA ER 1Y MR i e B R Ter y 32
e AL B P S G e a8 SR 1 bl 100 1

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 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 1l6d are bonded at the boundary 34 with the porous ceramic

.body 16d on the inner wall surface of the pottery 32 by

sintering.
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body 16d are bonded at the boundary 34 with the porous ceramc¢ body 16d on
the inner wall surface of the pottery 32 by sintering. 19 [0076] The
conposite flowerpot 30 in such configuration can be obtained by filling
enpty pottery 32 or enpty unglazed pottery 32 with clay mxed with the

af orenenti oned foam agent and clay m xed with evanescent granul es and
firing the pottery 32 together with the clay filled. Alternatively, the
conposi tg74] onwermRl cefheai tee fakhairRe: B0 B dues ForFiPRLIABn RAROUS
body so that the shape of the inner wall surface of the pottery 32 can

mat ch the @J@mé&_wefﬂm:&idgst i BEHOEtdPe By BesEfpty megnasedody and

}npregnating clay in tpe nuf. tate i'n the ™ nol ded evariescent porous body to
coane=dSTTUSS) 5 ik Clay 188 MR RSSO 4y,

T e R e R AV LA SRR D S00r0 D,
S Wl PR e LI LN R, | DS ALy PAS dorid, be
nto 1 HefeRba i bk ifedarlad el dfhg, AT R aneri Y gt et ner
with t %%dyn%eor tt‘i{jaf lta}}/e asr}gapet rbef ct%@oisrilrggr t%) 1 fsor ailcreia n@f 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

20




[0078] In the conposite flowerpot 30 obtained in such a manner, plants are
planted (grow) in the portion of the porous ceramc body 16d. Low plants
which are strong in dry, such as sedum (general nanme of Rhacom trium
canescens Brid) are 20 preferable for the plants to plant in the conposite
flowerpot 30. Alternatively, nobss, such as Canescens and Hypnacea or the
like is preferable because the plant is |low and suitable to grow on the

sur f aceppéréhabper sbf €8s 4P1.5nPed¥o 16 ﬂanéslﬁheﬁ\? comobs e 4 we%&@ed' i ng

43 is preferably rooted on the upper”™ surfac € porous cera body

16d !
as 30 et ADEelRALIASH Nnods ! 8én| ds2chl ééé&@soéna[hgyﬁﬂ tﬁﬁrporous

body 16d after |npregna Ing a [iqul . I zer or wa
mose. cier 14S RECROAST Hhcdded £ %%ﬁ@tea%so@'e%*ﬁ&a‘%%taﬁ%o%? A
Tod i o 058P T SErady G Pt P%Poﬁ%péé%é@%%é‘rﬁ?%“ﬂiﬁ”?#%h ber 7%
222&??%” THE® BOAPec e dbhio Be e pdberanty nbSeis cin PEhe | 53 4202” 20,
3&2?"%@%% ofrdid <ialc Bolly Seh 2% iR, éaa”‘“"d ol of
the ToPtoPint N Pl Frtln B &Bgl?éeé’eﬁa;“%é Vody Tha' Seld ””y
impregnating a liquid fertilizer or water into the porous
- ceramic body 164 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 164 is, as shown in FIG. 4fb), to
dispose a seedling 40a on the upper surface of the porous
ceramic body 164 by fitting a root portion 42 of the seedling
40a covered with bog moss.
[00801] 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 164 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 16d4.
[0081] In another embodiment of the present invention, like
a composite flowerpot 30b shown'in FIG. 6, the surface of the
porous ceramic body 16d may be coated with a coating film 80

| except for the upper surface. The coating £ilm 80 prevents
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fixed to the porous ceram c body 16d. [0081] In another enbodi ment of the
present invention, |like a conposite flowerpot 30b showmn in FIG 6, the
surface of the porous ceranm c body 16d nmay be coated with a coating film
80 except for the upper surface. The coating film80 prevents 21 water
contained in the porous ceram c body 16d fromleaking out to the outside,
so that the conposite flowerpot 30b maintains water retentivity. An

exanpl qfifert heorgpindty iﬁ'f‘h@oﬁxbﬁli’s AN ¢ BodPILbd | Ficsh {Te e thdasut

paint. Alternatively, the coating filmB80 may be a glaze filmusing a

gl aze. 44 @k QIRLMAIEMo SHRNP 1k Fééﬁ(?&eb ite [ RS EAdb l?%f@hé’e used

I nstead of the porous ceram c body 16 I n thIS case, envi r onnent al

Fo et il THERERHY, crué%ﬁ?%wﬁﬁﬁﬁ%%%%%%ﬁ% 4 %hen Tt is
S S AL
o ’*f‘@f}::?sp"ﬁ‘?z“’*‘fﬁ‘%@?ﬁ% ARt AR atso i el
e e T Y i

top . éw%__lpeaéaéyt or_greeni n%ija%ﬁlf %é§°f6£ but ul K nsgcaAsseS ovvn in a

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 léd,
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 f£ilm is not
applicable to a foaming resin br 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

22




the conposite flowerpots 30a in a square shape of the present invention on
a roof 31 as a roof thermal insulation structure 88 exerts thermnal

i nsul ation effects of porous ceram c bodies 16f and sol ar heat rejection
of plants put in the conposite flowerpots 30a, such as sedum whi ch are not
shown in the figure, noisture |loss effects of |eaves of the plants, and
noi sture 22 | oss effects fromthe porous ceram c bodies 16f, which lead to
cont ri Dl tOEEASE B rom Sthét pOFodd despsthi @ b@didderdel lwhith 180U i S

well rooted to the porous ceram c bodies 16f and can grow w thout the need

for fremiontiN@ES téd cebRfial SthdlPaAtide ati aboltng Ut dhE B@ildﬁﬁ% roof

I nsul ation structure 88. Alternatively, nobss, such as Canescens an

FyneceRnSR 44 el Eitu g S haRLE R, Bl e il ke of

[ over gy PPBsce ehdthden | £ ALEGOly |\MELE! SLRRRE, | 8ol AytEer do
ol e T SO
'?o Lré&%ﬁ%ﬁﬁ%‘a . %‘g %‘écétbsasf W%‘F%ﬁ r@“&r%‘?‘%@eﬁ’&ﬁ g}é’t he roof.
0081 5 R s e AR Gl a0 B o, 6 °RED0 of i Presert

- 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]  Furthemmore, 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 so0il mixed with wind and rain without
requirement of excess manpower, so that the composite flower-
pots can be used as a promising structure element to form é

biotope by putting on plants.
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wi th the surrounding nature and the natural color without any possibility
of making the surrounding area dirty by the scattering of earth when

i nstall ed and touched by people or objects or scattering the soil m xed
with wind and rain without requirenent of excess manpower, so that the
conposite flower- pots can be used as a promising structure elenent to form
a biotope by putting on plants. 23 [0085] The conposite flowerpots 30a

accor di (5pd®} t Ne e Wiipod it EIIQMRAR I SN UL RARN L SRR el and

are easy to " maintal cause the porous ceramc In a

-cont ai ngy @fi&‘i‘p&‘@'ﬁo{ hé&l af%‘«@léﬁf gﬁaﬁg@uﬁ‘%%ﬂé’ﬁé 5?1%‘192%%% ¥ put

Addi tional Ty, 1n conventional Wer pot' s, ear
into t ' the.installati
ol ace, Bt Hecalis e Sl cotanBENROMES Mosed it o cal cul ate
th dth I t t,into_t fl { t f b
one. - 195ORST fard Gt 't BiRvah 2 SHEROR RIS 1o PGS coent
" ti be.installed, if ,only th [ fl t

car i ed QFEhe T SR aned  de oy e R S HRSRO L e B Ahor
resultin irisi nificant sjnplificatjon of installation work, [0087]
Furt heﬂ%‘@-} &5 LR P R Qi i LovRIPeke Deehito ke ¢aEFied s easy to

change the installatiqon work corresponding to changes in arrangenent on
t he rod&eparately 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 £lowerpots 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
léd 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. Mbre 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. In this case, the massive porous ceramic body can
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[0088] In the present invention, the porous ceram c bodies 16d housed in
the pottery 32 of the conposite flowerpots (30, 30a) may be respectively
one massi ve porous ceranm ¢ body specially fired in the shape to be
previously housed in the pottery 32. Mre specifically, after being
specially fired in the shape to be previously housed in the pottery 32,
one nmassive porous ceram ¢ body may be housed in the pot-shaped pottery

32, In baisetestedt br enclsange@oacusrdengnté theykend af peafekegbed or
exchanged according to the kind of plants to grow. [0089] In the present
I nvent igmnowt he porous ceram c bodies 16d housed in the pottery 32 of the
conposite flowerpots (30, 30a) may be respectively one massive porous

concr et poG i all #H Shape ' I fé?lgf’é’dodc%'l e

potteryﬁ%2®9¢Nbrémépegfﬁﬁfg#?y?quter Sg?ngﬁgﬁécially(¥?re I n éﬁghape to
b t b
e previgdshyubedsed tie ﬁ@tf%t%egz S A]:Réecgﬁﬁé J}ZEePPiSHé:;a&EQC e my be

housed in the pot shaped "pott ter a precursor of‘foan ng
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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 cbtained 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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enables to forma conposite flowerpot having a |uxury appearance. [0091]
Porous concrete can be obtained by curing cenent, a mcro-aggregate, such
.as slag fine powder, fly ash, gravel, foamglass, a discontinuous fiber,
precursor slurry including a foam ng agent, such as alum num netal powder
while foamng. Alternatively, porous concrete can be obtained by curing
cenent, a mcro-aggregate, and precursor slurry including a nunber of
bubbl eslighptweighkaagbeegateniOshimgoveleaniar @apiatibr ao28ahight - wei ght
aggregate (Gshima volcanic lapillus, volcanic lapillus, and the |ike), an

artificlapilligbt -andgthealigkedat an &teifexaspl eighesabibRt A§gpebhte. and
the like), or Pearlite, and the like. 70 to 150 wei ght parts of "a

niCrO-aGQoﬁg@%am$§e,pMééalﬂEéY abxed1teh AHQ wBEINKBY! t §rO0PesRTREL,

Bubbl es are preferably mixed with slurry at the rate of 15 to 30 voflune %

[0092] AngofResiikef! operpgt 15@%8@13?@%@% 8y &i M&PS—%?@I@Q%%{%%% 32

with such precursor slurry to be cu conposite 'S a
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concret’e body by the curing o pottery and The porous
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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 firmmly bonded because thé 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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massi ve porous concrete body specially forned in the shape to be
previously housed in the pottery 32. Mre particularly, one nassive porous
concrete body nay 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 nassive porous concrete body can be sel ected
or exchanged according to the kind of plants to grow. [0094] Furthernore,

i n the potteny 32venThenfoantngesesin bbARNMaEads e8bhiedyconethabhy f or med
in the shape to be previously housed in the pottery 32 may be housed in
the 26 Ipnies| ysiéh dbeah oarétiganiesspohgdy MEREScoRchare BOdYy HEopge hol es,
such as an urethane sponge. The concrete body of the foamng resin body

can be Searebnedregih G eRe 156 Co8 teB8ed Cand NSl i ow.
[ 0095] An enbodi ment for applying ceramc %?ructuréﬁb@%,ﬁ%%ggiu§%J&%2b of

t he preﬁ%\tkim%lfiﬂaﬂ@stfée@rdwll now be explained. As is shown in FIG
8, a conposite tile 50 conprises plate-like pottery 18g and a plate-like

por ous c R inkher & ' ' nged
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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 weli 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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plants with adhering roots, such as ivy to creep. The porous surfaces are
suitable for grow ng adhering roots. Further, there is no possibility for
the pottery 18g and the porous ceram c body 16g bei ng peel ed off even when
used for outer wall surfaces of a building for a | ong term because they
are firmy bonded by sintering. The conposite tile 50 is used with the
porous ceram ¢ body 16g pl aced outside the worked surface, but the
conposiadhésienSip ey beregeliant thes hen poihé esuri8ge pbAcEde poicagie t he

wor ked surface. In this case, noreover, superior thermal insulation of the
wor ked getdmidcsbodyaiégd and an adhesive, such as nortar used in this
adhesion fornms rigid 27 adhesion up to irregularities on the surface of the
porous [@EEIRI C beEHA thkmhalG09 Joritl Idotitdbe nRfF B HUL TR My be used
as a substitute for the porous ceram c body 16g°in the conposite tile of

the prmtiwwtf@ﬁ-tﬁé%ﬁoﬁec@%ﬂ@ I 6 ﬂ&lwfﬂé O&hpbseee by curing

cenent, slag fine powder, y ash, gravel, Toaning glass, @ mcro-

ag'gr_egagﬂesb{ghtﬁérﬁgéé & ' nﬂl‘;&ﬁ{?ﬂ)i ece and precursor slurry including a

form ng agent, suc um num nmet al powder at the tinme of bubbling.
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aggregate, such as a foaming resin piece and precursor slurry

inciuding a formming 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-
agdgregates are natural light-weight aggregates (for example,
Oshima volcanic lapillus, Shinmei volcanic lapillus or the
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 sliurry 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. In

FIG. 9, the aforementioned body for firing composed of clay 22
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GCshima vol canic | apillus, Shinnmei volcanic lapillus. or the 1like),
artificial |ight-weight aggregates (for exanple, Mesalite, Asanolite, or
the like) or Pearlite and the like. It is preferable to mx 70 to 150
wei ght parts of mcro-aggregate wth 100 wei ght parts of cenent. Bubbl es
are preferably mxed wth slurry at the volune % of 15 to 90. [0099] A
conposite tile can be obtai ned by di sposing such precursor slurry encl osed
by a frianelwdingd i foanindeagait oy a 1S6ay che Fivad &&ﬁ_%ﬂed ot he1af esent
uce

i nvention, a conposite ceramc structure may be prod in the aspect

shown ithdiudigy é%n&&n@;gfﬁ%fé@r&ﬁ%tm@&?%’ifﬂﬁgffdfrﬁk—&i osed of

clay 22 28 including a foam ng agent or a for firing conposed of clay
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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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ceram c structures used for each kind of use by altering the size and the
shape of the outer surface can be obtained by this nethod. For exanple, a
plate-1i ke conmposite ceram c structure having an area of 40 cmx 40 cm and
a thickness of 5 cmcan be wused by laying on the roof of the building and
serving both as an insulation material and floor for grow ng plants.
Further, the operation for breaking the pottery 24 along a ruptured phase

can be tisf volude OF aeK6 Baage2 fbrtfﬁﬂﬁgrﬂhl Eﬁefﬁbll&kegﬁtf'gofyt vi ding

the stone with a jig, such as a borer In this ment 2 en t he
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vol une of the body 22 |r|ng Int ow par pottery 20 at
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MDrKEdééhcellous 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 oblique cut area (or
ruptured phase) along the longitudinal direction. In this case,
a composite tile 33s (composite ceramic structures 28s) having
iespective 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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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 conposite tile 33s (conposite ceram c structures 28s) having
respective surface 29s slanting to the direction of the worked surface is
obt ai ned. The worked wall surfaces worked using the conposite tile 33s
have VasieEscos %%tﬂlﬁﬁ%é‘@%&ﬁé]df WAL 8@ SORFALA tO GeRAR@ti C

val ue. [0104] An enbodi ment of worked wall surfaces using conposite tile

33s i s HPWowward ' @SSeSerdnS "GF %@egﬁ*fﬁcéiéf’é':dv&k%é)walf'@.ll (a)

shows a wall surface structure 90 so disposed that surfaces 29s may be
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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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downward conposite tiles 33ss. Such a flow and residence of water give
good effects on the growth of plants planted (grow) in the conposite tiles
33ss which are not shown in the figure. [0105] As shown in FIG 12,

tubul ar pottery may be pottery 20a provided on the outer surface mhereln
dovetail grooves 56 are fornmed. The dovetail grooves 56 are formed on the
surfaces corresponding to the back surfaces of conposite tiles 28a. The

dovet aid AFPANSEHGS ReLErKat ShtpPEsPed ti B 2B L SR IEhd preddier dovet ai

of ribbed projections arranged ori the outer wall surface of a building.
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t he bU|Id|ng in a attachab e and rennvable manner wth a dovetail joint to

Pﬁpth?ed %%gghesgn%z‘gtg%corre t%éaﬁ%ﬁjgﬁ aces r(ﬁob%ﬁé%o?‘rﬁb%@:e tllef%28a
o EAend @SR, Hdrtad S ORIl £l B0t

conp05|te tl resent |nven he engage MA h th

Zﬁ ﬁlr o s Ao Yan g%*éeeséh%%ﬂ%nﬁ@%l%%ﬂﬁﬁoﬁv M o202 ‘f\@‘tﬁ) fhe ﬁate ngrage
P No. 2002-45 T
tLZCL?E%S’Oé%# RN e T ﬁ%?ﬁ%:%d ﬁltae?rzvaqer @Y the li?izlf?hi&e%ﬁ. | ding
P No.
Sob1. oo ac [ e I AR (Y be SH RN R T RIS R S || oo

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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28a becones possi bl e because the conposite tiles 28a are inserted into the
outer wall surface of the building in such a manner attachable and
renovable to and fromthe outer wall surface. When plants, such as the
above-nenti oned sedum and npss are put onto the face of the conposite
tiles 28a, part of the conposite tiles 28a where plants are dead is
exchanged to newly grow plants or such conposite tiles 28a can be

o onny it TS el ot ALl i sl g
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conposite tiles 28a. It is i%;éénnt o.feed water to fthe jnternal surface
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are low and suitable to grow on the face of the porous ceramcs, 25 [0108]
I n enbéHhai Vi @bl iih Afhes same ghapp may b uref £05a SWRSETIES n t he
sanme shape may be used for a substitute for tubular pottery 20 or tubul ar

pot t er yEaD LuNghae Eﬂ'efeﬁmfc?é? 1ot adwkaaryeieny 0. oMeER urmar pottery

24a may
specifically, columnar pottery 24 or columnar pottery 24a may

be formed by f£illing the hollow part of the clay molded in the
columnar shape with a body for firing 22 to foam by firing to
be simultaneocusly 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.
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be fornmed by filling the hollow part of the clay nolded in the columar
shape with a body for firing 22 to foamby firing to be sinultaneously
fired. [0109] In enbodinments shown in FIGs. 9, 10, and 12, a body is

nol ded by extruding and is fired in biscuit after drying to obtain tubular
pottery 20 or tubular pottery 20a. Further, nolded clay is a body nol ded
by extruding before biscuit firing. [0110] FIG 13 shows one exanpl e of
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plate-like_ tile 100 and a_ groove 112 for housi ng extending to the |ong
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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 difection.

[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 léads 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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plate-like tile 100. In the internal surface of the groove 112 for

housi ng, a catching groove 115 is further forned on the corner of the
upper bottomin the long width direction. [0112] A | ocking groove 114
extending to the long width direction is formed on a | ower surface 109 of
the conposite plate-like tile 100. Further, a groove 135 for feeding water
extending to the long wwdth direction is forned on the nore face side than

xt endi ng wi Jh side t
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body faced oppositely to be .
structure is cut or brcken at a plane of symmetry and is

divided at certain length in the longitudinal direction to
produce the composite tile 100.
[0114f} FIG. 14 shows an embodiment wherein the composite
plate-like tile 100 is put on an outer wall 149. The composite
plate-like tile 100 is locked to the outer wall 149 through a
locking plate 124 fitted 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 to the
longitudinal direction on the face of the substrate 126. A

' 1ocking'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 longitudinal direction by
intersecting eéch sufface 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

35




symmetric is filled wwth the porous ceram c body. This structure is cut or
broken at a plane of symetry and is divided at certain length in the

| ongi tudi nal direction to produce the conposite tile 100. [0114) FIG 14
shows an enbodi nent wherein the conposite plate-like tile 100 is put on an
outer wall 149. The conposite plate-like tile 100 is |locked to the outer
wal | 149 through a Ilocking plate 124 fitted to the outer wall 149. The
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longitudinal  direction is fixed to the substrate 126. The | ower sugggrting
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continuous plate is folded at a crease along the |ongitudinal direction
into altse@urdinge augrasfl.shape, and is fixed to the substrate 126 at an

[0115] The composite plate-like tile 100 is 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
adijacent 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
iocking groove 114 and the catching groove 115. |

[0116] When the cross-sectional shape of the lower
supporting member 128 or the upper supporting member 129
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
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end along the longitudinal direction by directing diagonally to its
surface upward. [0115] The conposite plate-like tile 100 is engaged with
the |ocking support 130. Mre specifically, the | ower supporting nenber
128 engages with the | ocking groove 114 (FIG 13) and the upper supporting
menber 129 engages with the catching groove 115 (FIG 13). Further, the
conposite plate like tiles 100 are arranged on one surface fromside to
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conposite plate-like tiles 100 are fltted tg the outer wall 149 shown |n
FIG 1# § iR gy ept g aiants itk he The AUieh SEHaRg (e o

the building by the effective disposition of the_ porous ceram.c bodles 116
havi ng g dgding as well as the afore-mentioned 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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thermal insulation. Further, the wall surface structure 150 is suitable
for firmy rooting plants 133 to the outer surface of the building as well
as the afore-nentioned conposite tiles 50, 28, and 28s or the |ike because
t he porous ceram c bodies 116 are exposed to the face. [0118] Furthernore,
in the wall surface structure 150, water, such as rain water hum dified
and saturated by being attached to the upward conposite plate-like tiles
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the | ower surface 109 fromthe end part of the face 104 side of the |ower
sur f ac®f its travel when reaching a groove 135 for feeding water.

Thus, the grocve 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 moistufe 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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109 (FIG 13), but falls down to the upper surface 111 of the conposite
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 conposite
plate-like tiles 100 along the |ower surface 109 and contributes to the
effective feeding of water to the face of the | ower conposite plate-Ilike
tile 10r00a abodlked uppethe copost twal al49 | vke thé elodRbhg [P1203 M eswver,
the wall surface structure fitted to the outer wall including the

conpositite pdahEtdi k@ispbestit, as cONPPEGE e14il es 50, 28, and 28s ‘or the
| i ke has such cooling effects that noisture absorbed into the porous

ceram (PR s  Hie fatidie dupflyindaid 160 lcpRdel &8 sirddimdiinge of

clear weather and cools the wall due to this heat of evaporation [0121]
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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.
[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.
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surroundi ng tool 162 and horizontally placed along the |ocking plate 124.
The surrounding tool 162 conprises a holding tile 164 shaped in simlar to
the part of the pottery 118 of the conposite plate-like tile 100 and a
covering tile 168 to cover the holding tile 164. Both of them are conposed
of pottery. The holding tile 164 is engaged with the |ocking plate 124 via
a locking part 82q in the sane aspect as the conposite plate- like tile 100
and is b@h®ddhed WYy hdlke iyt iadoraf the Iomgetddihalbfditestoin adiich
plate-like tile 100a in a recess area 142 of the holding tiIe 164. [0123]

The coves imgtt shewd 68n ctiwer £5gsranienpesnad parthd ateng ?ﬂ%
| ocking plate 124 in the sane nanner as in the conposite p ate e tile
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holding tile 164. The engaging part 170 is virtually simlar to the
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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 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
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array to be supplied to the further |ower conposite plate-like tile 100

t hrough the | ong-shaped spacing 174 after passing the top conposite
plate-like tile 100a. [0125] In a wall surface structure 150a with a

wat er-supply neans, feeding water to the plants 133 to grow and to cool
the wall surface by the above-nentioned evaporating effects of the
conposite plate-like tiles 100 is aggressively carried out wthout the
need fdperatbacheérbymdtihizingethe Flotking phatevwald Sorfeompesitet ure
150a with a water-supply nmeans supplies water fromthe water-supply pipe
165 wi ttilee pithost ceeparate bbstslldbioh. a nunber of conposite plate-like
tiles 100 and has effects of reducing a cooling | oad by evenly absorbing

wat er tpOEIApor atin afpeovead WairFack it thictiiires 1680 AMEHOQIE1N0 sl | by
t he heat of evaporation, which leads to the |owering the roomtenperature

of the dtibdinte cVsta Wieth " wRtaPL SuSH Isﬁ/rﬁébﬁﬁe fﬁé'?fénwlisﬁs dlién
effects of automating water supply tot grown plants 133 [0126]
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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
weight %.

[10129] 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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[0127] In the wall surface structure 150 or the wall surface structure
150a with a water-supply neans, the plants 133, such as sedum conmelina
comuni s, Lippia nodiflora or noss are planted (grow) on the respective
exposed surfaces 107 of the porous ceram c 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 watBRtEE pBEEReERre shaging JRo1as . | nihen cwetrg greeperappttsnce of the
outer wall. [0128] The porous_ceranm c body preferably contains al kaline
conponéﬁ¥§F1§u%Frgﬁtﬂﬁgnb%i%nfﬁﬁdeQOEhpééuh¢de@@t%r shethakeitat the
weight % of 1 to 10. This enables the porous ceramcs to be alkaline to
obt ai n engeles splantsi to boarelyicaeer.for growi ng sedum and conmel i na
communi s. For this, clay which constitutes a body for firing and a
conposi tGL¥dHy f Multiiniey hdlefsors fihe EprowEf eratani cc dddy il éldea i ne
conponents, such as nmagnesi um oxi de and calciumoxide at the rate of 1 to
10 wveiggntain |8 1ReitThizemo; asisch easana clbqald WBéripiBf eanpl and edotel by
nouri shnment as well as water supply to plants grow because organic
mat er i greeiaussor rperiatis simsiredgratison i 6r dhdiring tor f pis I's Mois
separate fromthe ceram c body 116 by an external force, such as strong
wi nd befiartter qutcmetes rgtawtte bf ntite 4g1amEs | X structure having hol es. Wen
usi ng creepers, this

[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 compbsite 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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matrix structure is a firmfoothold to plants, so that it enables plants
to surely creep. [0130] Multiple holes of the porous ceram c body 116 can
contain a fertilizer, such as a liquid fertilizer, and soil by previous or
periodic inpregnation or pouring or pushing. This further pronotes growh
of the plants. [0131] Further, even in the wall surface structure 150 or
the wall surface structure 150a with a water-supply neans, the conposite
pl at e- | Tkbe t10@sid Ofreferablpcambibops 1LiTodadtending abdtsldeyingn be
exchanged for tiles in favorite color, the conposite tiles having

ser i ousslopEnegealrd! e stbtetfacdé] l es partially having a difference in the
degree of growth of the plants due to amobunt of sunshine or the |ike can

be exchpomesl] or MeRpiRatshs |deramitfPody 1EHOME hdfar 8P et -diid®es to
clean and reattach them Furthernore, the plants can be “previously put

down onyy hei BT eyneb ansl 56RIeReEST End I WATE bRefhetSotPOrUuies ¥RIvi&Rd then

can be fixed to the outer wall. [0132] Further another” enbodi nent of the
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described using figures. In't : ace structure nposite
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ggsggﬁm?éﬁegﬁéﬁgﬁl ke 42 tile 100 is preferably an slope 117
[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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sl ope toward the tile face. [0133] The porous ceram c body 116 is
preferably generated by firing to be bonded to the wall of the pottery 118
in view of stability of structure, but a plate-like material conposed of
a porous body previously prepared nmay be fitted into a groove for

housi ng.. [0134] A pot-shaped tile 200 shown in FIGs. 19 and 20 is wused in
the present invention. The pot-shaped tile 200 has a face side wall 250
opened 2iphatsl mrelyfdeddon otlex tisadlal 26pAceThd agiesbeash gidetatchihdase wal |
surface to be fixed to each other, a back side-wall 252, and a pair of

hori zongaatt si0ie isvghterefeboIpoetini Dat hgo bigset Ve | t15a! I ERESh i1fg) bR P FEPM
wall 256 to formthese side walls. The pot-shaped tile 200 conprises a
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cylindrical menbér 210 and a sealing menber 212 to " correspond to an end of
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[0136] A transverse groove 235 extending laterally is

preferably formed on the outer 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 fhe 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 210, the slope 117, and the transverse grocove 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 i£ 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
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21) is provided on the back 204. The shape of the catching part 202 is
preferably simlar to that of the catching part 82p of the conposite

- plate-like tile 100 (FIG 1). Further, a ridge 310 projecting upward and
extending in a row direction is preferably forned 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.

[0136] éylindsveatemambere2285iaxveadti 88 bebatativn sospsef Bugbhy faymed on
the outer surface of the bottomwall 256." Further, a clearance for drain
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seal i ng nenber 212. “ A drain hole 299 may be forned on The bottom
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transverse groove 235 respectively have functions si rtot e of the
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plate-like tiles 100 ahd 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 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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44 cylindrical nmenber 210 in view of production costs, but it may be a
hook- shaped nenber connected to the pot-shaped tile body. The nmaterial of
t he hook-shaped nenber is not particularly limted, for exanple, it may be
either of pottery, a netal, or a resin. [0139] FIG 21 shows an aspect of
the wall surface structure 150c according to the present invention wherein
the conposite plate-like tiles 100 and the pot-shaped tile 200 are fitted

to a bhikeveilesurfece 58 plaghes ot shd"ehe d1Spe TBE2CREDASI te
plate-like tiles 100 and the pd?-shaped tile 206%%?e engagg with the
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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 is 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 sectional dogleg shape, and is fixed to the substrate
126 at an end along the longitudinal direction by directing

diagonally to its surface upward.
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function to the ridge 110 of the respective conposite plate 45 |like tiles
100. The ridge 310 and the slope 312 have respective functions simlar to
the ridge 210 and the slope 117 in the conposite plate-like tile 100.
[0140] The conposite tiles 100 and the pot-shaped tile 200 are engaged
with the outer wall 149 through the locking plate 124 affixed to the outer
wal | 149. The locking plate 124 conprises a substrate 126 and a plurality
of | engtdalpcki Mhe Dppod:istel P ag-driged Hifl earidholdwn dmyagedn wdlthy the t he

| ongi tudi nal direction on the surface of the substrate 126. A | ocking

suppor t1d36i e rRpEst al 30verMor@nsatt teuT@nbe] (RS Bower asupmeting

supporting nmenber 129 arranged upwardly of the |ower supporting nenber

128. Thigspisyer] 28/ PR éhGagd® Rerh 18% | TocleDiiogecové Bld O(RIGENDErand t he

shape of L in section nutually connected at one end al ong the respective
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pl at e and another aln band type plate, wherein the surface of one plain
band-ty, ngfd parallel to the substrate 126 and then ot her
end al ong tud| direction is fixed to the substrate 126. The
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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. 1) 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 is formed together with a plate-like tile, but may be a
hook-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. |

[0143] 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 82p.
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diagonally to its surface upward. 46 [0141] The conposite plate-like tile
100 is engaged with the |ocking support 130. More particularly, the | ower
supporting nenber 128 is engaged with the | ocking groove 114 (FIG 1) and
t he upper supporting nenber 129 is engaged with the catching groove 115

(FIG 1). [0142] Further, the conposite plate-like tiles 100 are arranged
on one surface fromside to side and up and down along the wall surface

 (base whOL44ir f acBhd §39)bishdpeedut ETevadd i149Fibhedthe atgagany witiand down
conposite plate-like tiles 100 are conbined by inserting the recess area

142 of the lLpoking soppostt &3p! afeeki khet cbRo¥80 bet 8 phetrbgdge 110 of the
downward conposite plate-like tile 100. The catching part 82p -(FIG 1) to

be fittplutaliby @er&efpsyitacplaeaplikesties 100kengraaoMealptanng t he
catching groove 115. It is preferable in view of producti.on costs that the
catchi ngtfeat 82p is forned together with a plate-like tile, but may be a
hook- shaped nenber connected to the plate-like tile body. The naterial of
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may be either of pottery, a or a resin. e 1n Cross
sectio wi I tSupgerting nmenber 128 and the upper supporting menber
R e LS 289

129 ar e not o a L-shape or a dogl eg-shape, if only the shape is
engagedr9i461] 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 to the outer surface of the building
because the porous ceramic bodies 116 are exposed to the
surface.
- [0147] 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’thé upward composite
-plate—;ike tiles 100 to the part of the face side of the upper
surface 111 of the composite plateélike tile 100 just below and
- reaches the upperlend of the face 104 (FIG. 1) 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; 1) of the composite plate—like.tile 100 just below. The

travel of water is successively realized on the downward

b

48




with the catching part 82p. 47 [0144] The pot-shaped tile 200 is fitted by
‘engaging with the |ocking support 130 after the renoval of a part of
plurality of conposite plate-like tiles 100 fitted in a planar state.

[ 0145] The pot-shaped tile 200 is filled with nolding 288 to grow the

pl ants 289. [0146] The wall surface structure 150c of the present

i nvention realizes an outside superior thermal insulating structure of the

bui | di rtgol’qyoshﬁee%[@’cé*}!ﬂcélﬁ;@l@él 100N£Pbmt FRe J@onﬁﬁa &' 8f1 gnhlodi es 116
havi ng superior thermal insulation. Further, the walT surface structure

150c | catpdebte pPatélIiky tiPOt100 tBeegﬁ 1y & é& &8€6nOYEetpsur face of

the building because the porous ceran1c odles 1 are exposed to the

sur f acegadd 147 | tims keI &0 t 50fe VAL er,
hum di ftlg%d and saturate éiﬂé %%E% % to t he

such as rain water
upwar d ©pr@eside. pl ate-like tiles 100 falls

fron1the | ower

end of the face

104 of the upward conposite

plate-like tiles 100 to the part of the face

bl ow ol R LoCRBABEIBERIY.. irec SRR 1ald Gl o ot Whbos e
DS S el 4 e pelethEns dBtalel AR 11RS capuges o
100 partially travels toward the back 105 (FIG. 1) along the
lower surface 109 from the edge of the face 104 side of the

lower surface i09 (FIG. 1), but falls down to the upper surface
111 of the composite plate-like tile 100 just belaw 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 whole top and
down of the composite plate-like tiles 100. In addition, the
ridge 110 effectively prevents water fallen down to the upper
surface 111 from reaching each of the back of the composite

plate-like tiles 100.
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(FIG 1) of the conposite plate-like tile 100 just below The travel of
wat er is successively realized on the downward 48 conposite plate-like tile
100 fromthe top stage of the conposite plate-like tile 100 to equally
spread each of the face of the whole top and down of the conposite
plate-like tiles 100. [0148] Additionally, water which has reached the

| ower end of the face 104 of the respective conposite plate-like tiles

100 par{0a#py tr Metacvemar the heabhckuificd F€rudiusé on50¢ Neas | el sur f ace
109 fromthe edge of the face 104 side of the I|ower surface 109 (FIG 1),
but fal teolliing ebffebesuphat sotbeoee ébéoﬁbeahgnﬁéﬂﬁﬁélb@x@h@téekahict"e
100 just below due to the prevention of its travel when reaching the

transvebodigsobye at3bhe Thiime bberéiﬁnfaflSévﬂﬁeféﬁeé3§tpfﬁéeﬂiﬁemgger from
reachi ng each of the back 105 of the conposite plate-li1ke til al ong

t he Iomeleayrﬁ@gehéﬁgaﬁ@dcg@mgrtﬁgt@gliodﬁgetoe£ﬁ%§th%gtfSfdlng of water to
the face of the |l ower conposite plate-| romthe upper

coMpoS| épapbeabidn Cati €11 108 oPEEANP tnufhaT ALGTabiSy ghaen down to
t he upper surface 111 effectively reaches the porous ceram ¢ body 116 on
t he facereimdéhe dffscpben the upper surface 111 is a slope descending and
slanting toward the p ate-like tile face. This |eads to equal spread of
vater t Oiw facag %ﬁqgﬁp'ﬁatﬁ% angh, 40 2 F GRS ke

tiles 1 I'n addltlon
150c may have a water-supply means 160. In the wall surface

-

structure 1504 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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ridge 110 effectively prevents water fallen down to the upper surface 111
fromreaching each of the back of the conposite plate-like tiles 100. 49
[0149] Moreover, the wall surface structure 150c has such cooling effects
that noi sture absorbed into the porous ceramc bodies 116 at the tine of
rain fall evaporates at the tinme of clear weather and cools the wall due
to this heat of evaporation, as well as external thermal insulation and

or namenfOE$2 pct s THD iterSng StShOVIGE ediipzides Al Sengadig ifaae 18tg uct ure
150c may have a water-supply neans 160. In the wall surface “structure 150d

shown ignddded 32ith hméfalsék_ﬁﬂ@péxaﬁeanm 160 tBe BbmESHahMEFNSE LRPEHe PATt

of the top conposite plate-like tile 100a on the tile row locked to the
outer Ve ¢IB1ABE-11Re K 0o P60 Carld Ja 080bEE 2751 LaAndLEARSEY | @ as 11
ply means 160 conpr ng

FIG 21. 0151] "The water-sup I ses a surroundi t ool
nor i zont 19 PR 110 B eOTsE Fag ARy Life 2R D9 hadtind 152
T1e o Wt TR SLERrLitian iy BAPPRH 19 BN cOlmafi b REEbr Ese B8 Lover
i1 e 1600 S i AR nalne VG 01 12 b J5omoasBd pEcd Hopaaranees ' n
the samg, BRECoR® ﬁg@tgﬁgpfrf L& A& tion 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
qomposite plate-like tile 100a.

[0154] In the wall surface structure 1504, 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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like tile 100 and is conbined by the insertion of the ridge 110 of the
conposite plate-like tile 100a in a recess area 142 of the holding tile
'164. 50 [0152] The covering tile 168 conprises an engagi ng part 170
engaged with the locking plate 124 in the sanme manner as in the conposite
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 simlar to

t he Coﬁabébfslﬁbaivatérkﬁot EVBporaPe BpsbepaH! hRer FRBNCPYCis1éte

conposed of a long nenb in a groove pattern in cross seéctron §Rd covers

the watgrq &86PiNgPLRE %?%%nﬁge ﬁet Sa%aﬁfog EBE%tRbHe %ﬁ%chslgg ega'n g

| ong- shaped spacing 174 e enc an interna

E.“FJ‘gé‘?ﬁe113%%?%”%”%@?@3%@% %?ﬁi | hofradbityayg %%%3‘6%3;' 8

1 |
nater olahs) dfolr " fublyeld 58 481 o, ThE) FERELY 8 %t%éswgﬂid”to
spaci ng” %@%Fa%ﬁéwﬁfﬁaé% e o "zn'akel%% Sol#3e platelike tile 100 [0154]

In the ur f tructure feeding water to the plants 133 to
gr ow anm%Siool %p% ecrhesu PRt eoh s saprad i ng

effects of, the conposi e I|ke tiles 100 is aggressively carried out
vi t hout"F 4R 8 ave rmquit,a rF% athe same material to tha gg of the ﬁ)/late—

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
¢over can be mounted by utilizing the locking plate 124 for the
plate-like tiles without‘separéte installation.

- [0156] 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 6f 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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wat er and man power. Further, the wall surface structure 150d supplies
water fromthe water-supply pipe 165 with the porous ceramc bodies 116 of
a nunber of conposite 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 | eads
to the lowering the roomtenperature of the building even when no plants

gr ow orsddiémV\ahd S6mHEl{naScdmifneis ect Bopf tiRid OrEl i\ Gvh Vet etoReePhyted the
grown plants 133. [0155] Furthernore, the water-supply pipe 165 is covered

Wi th a £06dy "Bge Lirids a&?&mar@n%xtﬁ%'éité%&@tﬁg%lﬂﬁﬂg%éfofékfﬁiﬂges, SO

that the wat'er-supply pipe 165 es outer ppearance and has no

damge Kot dPaBly@sttitths | MMkAEHhL! g@%ﬁ@t}ﬁst&éﬁ%%@éﬁ&next remel y

e i S I 5 £ A B o e 1
gﬂgLageiggéué%ﬁré§¥g%?or§Fﬁ% mg#% su[fagg §€ry§¢ure gg%ﬁé %hg{%#gﬁiﬁtég3,

(grow) stoj\%ﬁéj#g% j?](ez'g%? ttT[}gee %ﬁ%é%ﬁégctér %54'9{3%3 pgﬁ%é ceram c bodi es,
L L
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organic maferial 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 fimm 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 periodid 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\strudture 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 ?artially having a

- difference in the degree of growth of the plants due to amount
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of the outer wall. [0157] The porous ceram c body preferably contains

al kal i ne conponents, such as magnesi um oxi de, cal cium oxide at the weight
%of 1 to 10. This enables the porous ceramcs to be alkaline to obtain a
porous ceram c body suitable for growi ng 52 sedum and conmmel i na connuni s.
For this, clay which constitutes a body for firing and a conposite body
for firing before firing preferably contains al kaline conponents, such as

magnesi o sesRen8ndrcehei Uikexkda Bb bREh&ALEAObrlr Bl%§?§§;9$% Ygat the

time of firing the base material for plate-ITke tiles. e porous

cer am cedo@ytd Lfembed CtRE| dif e uSLRpOBOYL! FITEE! t8ScYBLh BAgVELEELAURP!Y 1O

pI ants grow because or gani c nater| al retains itnar S

di ffi cuthe ééﬁpé%ii@Stiﬂeé?paFﬁffhéfﬁﬁiébetﬁgrg?éﬁtgoeﬁnlég ﬁ%??£§&§i§rnal

force, such as strong w nd because rootS aré retained in

oL uct sl NSl HgHahACh A7 HEE e PRI FoSHATh e S 2
such asvaT 4T Fhel fof Y e SREAHS, B8V oRreE BRLL e, per i odi o 1§ mpregnat i on
erti11 LOREL 2 T Gt i s et L psithe oter 1 ed by
the Watﬁ{épesd’%l}'e Si.c_:;L G,Sreferably close to an integral multiple of
the width (long.width) WL of the composite plate-like tile 100.
This enables to fit 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
4pot—shaped tile 200 is obtained to form a further beautiful
wall surface. Ordinarily, it is preferable that Y and WL are
virtually the same and H is about two times 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.
[0162]  FIG. 23 shows a plan schematic view of the wall
surface strucfure 150. 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
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[0160] Further, even in the wall surface structure 150c or the wall
surface structure 150d, the conposite plate-like tiles 100 are attachable
or renovable, so that they can be exchanged for tiles in favorite col or
the plate-like tiles having seriously danmaged plants or the tiles
partially having a difference in the degree of growh of the plants due to
anmount 53 of sunshine or the |ike can be exchanged or replaced. It is easy
to renmyandeaidliet froanpmet eot tims d6ceh@dngand tRat teghe bheptanpgsite
tiles. Furthernmore, the plants can be previously put down on the ground
and st ayrbegig Andi 88akbnto FEE exéMmpleVetheapdtlEBApEANtPEef 2P@diA0 the
out er malpé@[d%61] The integral multiple of thggmﬁdﬁﬁpfagF F%e %gt- shaped
tile 2 i I I ; ' r j ' | on
Ofhich PERSWERD| dnd) £36EL1ARG +AEYT Bbe THLLNELA Ein bE°piEATedl ON

wi dth) WL of the conposite plate-Tike tile 1 IS ena It the

onst | s e oA Y " R BE: PEh¥ ELONRES BT et
Cense o ey rEs SRkt MOl bofLbbael STRE 2000 B8, Shapec
s pr el R ge 0 Vaoh "V TRy Che Same and i s about two
ol L ovan )t Mt ik i of Vet oot MG 18 & ol e spaci ng

amng automatically and almost equally provided also 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 poroué 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 iﬁcreases 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 beyond this range, the drainage of the

porous ceramic body 116 is blocked, which results in the
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the plate-like tiles. [0162] FIG 23 shows a plan schematic view of the
wal | surface structure 150. The wall surface is beautified by arranging a
pot -shaped tile 200 in a matrix of each conposite plate-like tile 100 at
intervals. [0163] The arranged pot-shaped tile 200 is easily 54 changeabl e
fromtinme to tine according to the state of plants or aging and season.

For exanple, the pot-shaped tile 200 in which flowers and flowering trees

are pl aimpdssabibitpr efiaobtainfdgc hihagbdsacentiirbghent FEbEhgbodt Geoftrver s
and the flowering trees planted in the pot-shaped tile 200 can be changed

accor diamdt vootdngn. [0164] Water fed by a water-supply neans 160 is
automatically and al nost equally provided also to the pot- shaped tile 200

t hr ough{ 0066 $ONP O tehed | irerd duseatidie oA GBI | theadl{ AGS MBldg Structure

150c includes the water-supply nmeans 160, resulting 1n good planting.

0165] e i gn RO EHS aM . b : I fs + O S}
Llate!Jikgg?gle ?%%fﬁggd f or t%g F}E%ug?%%%&fgt?ﬁ%gﬁr%ﬁl Qoéé@%e wal |

surfacqgﬁﬁﬁécégrghé5ggnﬁési?§r te‘fﬂﬁéaffléér§5§3§§?§§5f38r0 he wal

surface structure 150d “prefe y contains It er absorption
(e, (S RP iy, B e o8 Lo SR P, e sngl e Bhhed®® 1070

like tiles 100. In 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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I's either stoneware property or has a property simlar to stoneware
property. As the water absorption increases beyond this range, the bigger
t he degree of water seeps fromthe back of the conposite plate-like tiles
100, which nay cause contam nation and aging of the outer wall 149. As the
wat er absorption decreases beyond this range, the drainage of the porous
ceram c_body 116 is bl ocked, which results in the 55 inpossibility of
obtainih@16éé be Furdihgrn orrerithe oralgocsingfam struatuwmo i ng. [0166] In the
configuration of FIG 23, plate-like tiles having a surface norphol ogy

| i ke orkeaatificationneffectanef thapeadl shefaoeppsodecedabeg-pukeing! es
100 consisted of pottery may be used as a replacenent of the conposite

pl at e- ¢ukeflowess 1400 cmahestabsplantshongthe rghspedf tE£T&s20@rnguced
by growi ng plants on the tile surface, such as the conposite plate-Iike

tiles hipkacemact iof gifden SplauetscesdbiealohgrepbseEdt FeomMofnéhe porous

ceram ¢ bodi es and evaporation of water fromthe surface are not so

obvi ousappreadnde cand osme EL fGE t?l&ﬁ@é‘ usal By heaPhas e eRhrShelfiSre

pot -shaped tile 200 on the wall surface and healing effects produced by

t he appgss aH5S1iGMEL GIedE Be Rb@t‘éf-%ﬁﬁ?jﬁg rgéal%ﬁé gﬁﬁbtﬁﬂéﬁf@ézaﬁfﬁn&ﬂ@r of

the conposite plate-like tiles 100 e nosaic patterns of

t BSr t :Olrﬁniegf ESERINIPAR) O LA EY GoldiSg ol Gl o P! H50ES £ 2o PG!S aS
[0169] Moreover, in the wall surface structure according to
the present invention, beautification effects of the wall
surfaca produced by planting artificial flowers 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. 1In 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.

[0171] 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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[0167] In the wall surface structure according to the present invention,
the application of the water-supply neans 160 enables fluctuation pattern
effects of the wall surface produced by even water flow to the plate-Ilike
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
t he pot-shaped tile 200 by placing the pot- shaped tile 200. 56 [0168].
Further2 talend20aps shewncdnsFiGet Life, bulie&htisf typei off tfiflectivesf nbbe wal |
surface produced by putting cut flowers and ornanental plants on the

pot - shaB@uet speczoelientrwptareabsorptignr défepanhd dngthaakichenef f ects
fromthe appearance and snell of plants can be obtained. Furthernore, the

appl i caefbectfashtheatempesppbytitansf 16Aecepabkeataihoantion Wakanaséeedi ng
to the plants growi ng on the pot-shaped tile 200. [0169] Moreover, in the

wal | suthecplane uof utke apopodsN@etamié hsoa?esﬁat i5NMERt bRPosBAAUL I fi cation
effects of the wall surface produced by planting artificral flowers or

" ornanmenf@192] armstilﬁ%:ﬁ%h@h@ﬁfbdﬂ&?@fifhéeﬁé%{‘?ni%%&{t den
an e 0 al ned.

plants and healing effects fromthe snell of plants _

o0 Soripicab @iy (s 16 bigetosgoe pORILLE 850" p, SUAERETRED, 1

been vetdrandd sBICHOF Z0b@h | ¥n 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 uppef surface; and a
porous ceramic body 324 engaged with the lost part 322 or
comnected 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 320 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
connmhis, and Lippa Nodiflora or moss grow on the porous
ceramic exposed surface 325. The base 321 for planting of 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.
[0174] The plants 228 previously 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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arranged directly on an outer wall 300 as a vegetation floor to be adhered
with an adhesive. In this nethod, 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. Conplicated
construction is needed to cover the pipes 304. [0171] Furthernore,
conventionally, a typical exanple of a tile to inprove thermal insulation
wher ei nPdaper stigtecaddows hey sdifFakes arrahyed toe beowplereiywsener ed with
pottery 318 is 57 a tile 320 as shown in FIG 17, but this type of tile
does noplahtige so excellent water absorption effect and distillation

effect as the conposite tile of the present invention because the plane of
the por p03765¢r ami Thé qullardt Goésamndt €Mec@sd 396 7abntPisttéds EHOthsT

enbodi ment of the present invention, a typical exanple is a base 320 for
pl ant i ngoosi ggrdentngoandiethectadietsbhushUs8o3IAWN 1bAAFLE A8 The base
321 for planting conprises: a plate 323 for pottéry where a groove-shape
or a rieaes@ihgkeyl e6vePdhy 828118al SEYRIFOPnkt H14RRE 18°EomBl

porous ceram c body 324 engageé with tgg Fost pgr?H§2§e%#&£§o§ne gﬁaﬁﬁth
the inmesoven!té +86€! B3boPBE BRE pUALGINGS ' nid EBLES hgRgsas a
whol e. [0173] In the upper ;ur%aceéopﬁ?%gﬂggée ?B&gfggb%¥%ﬁ§?ﬁ§Fﬁ @ﬁgs
surfacenot Adid REMHWEE' #18C1808e910 FarfiBns el eX5oBhsf' to! BAShgE PO

of its edges, which becones a poro ceram
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 floﬁer—
pot was 55 cm in length, width, and height respectively. On
the other hand, clay was obtained by mixing clay minerals with

' 5iC. The mixtu:e ratio of SiC was 5 weight % with respect to
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exposed surface 325. Plants 328, such as sedum commelina comunis, and

Li ppa Nodi fl ora or npbss grow on the porous ceram c exposed surface 325.
The base 321 for planting of the present invention is extrenely preferable
for staying and grow ng these plants because of water retention of the
porous ceram c body 324, easy rooting, and good retention of the root.
[0174] The plants 228 previously grow in the base 321 for planting to nmake

a pl anttherdnycwebghtuofl 8R6. clayrmingrhhe. pirhRatctayware €08Rerpdt330 to
the place to be arranged in a 58 plane state allows the surface arranged to

be covewas fiilbedpiithsthi€@1&bhyTheThiantlagr wakcreomaguas 338 E@%t ributes
to the roof gardening and the reduction in cooling |oad of the ui I di ng

by coveginface POET thét ¥18fwhbe ﬂi@ﬁé:ﬁ@taﬂﬁtﬁamgumat ﬁﬁgtSnStaﬁ of
does not

floor of the building. This covering work need npower and is

easy. Psidiet fiémi St&asYpLL £8gage Th@ec{ﬂgﬁﬁéré?ffi%é%fgangbgafggéﬁxﬁﬂ}Est 's

easy to exchange a part “of the covered p t ceramc

oo orotht ng EHIaThe B0 AL SRR SUGBMALS |,
bel 10, CONSREEbA0 B0 pbn 1 40Mond Gl FOBY, B8 pROLBETRACL .,
of the GPVEr&a;idy atﬂﬂifcﬂrﬁfivgas COSPRRE S PR o' SufSEE OF FLLLY-
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 pum) made of phenol resin with clay minerals as
molding for filling. The roof of the 10 storied building was
- covered with a number of composite flowerpots to grow plants in
each composite flowerpct. 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.

60




[0177] -(Exanple 1) Cay mnerals were forned in the shape of a fl owerpot
as shown in FIG 3 to obtain a clayware flowerpot by performng biscuit
firing at 700C. The outer neasurenent of this clayware flowerpot was 60 cm
in length, width, and height respectively. The inner neasurenent of this

cl ayware flower- pot was 55 cmin |length, wdth, and hei ght respectively.

On the other hand, clay was obtained by mxing clay mnerals with SiC
The mi x[QL@9datio of SiC was 5 weight %w th respect to 59 the dry wei ght

of the clay mnerals. The clayware flowerpot was filled with this clay.
Thi s cl 6gxampléi Bled on the top surface of the clayware fl owerpot
virtually flat up to 5 an in height fromits upper. edge. The clayware

flowerpot fiAletethahe £bam was ﬁéé&da§taﬁ’Q@Qﬁéé@%ﬁﬁép@#ﬁﬁé Bagyptain a

conposite flowerpot filled with a porous ceramc e roof“of the 10

st or | ecchay| donprissacereredy YniheraluThES hahBE3C inf8THAN §6 bhover pot s

to grow plants respectively.”As a result, alr-conditioning eénergy costs

ity by TheTaarr mtoERER uESthaRR ERm €S, EPEALA A CotbheEk POHET

e S SR ARG CHBEEU hy ARa' bR Lhelfiind 3B, e
attached weight of mud was 0.3 g with respect to the urethane
foam of 1 cm x 1 am x 1 cm. The shape of the urethane foam is
the same as the outer shape of the poious ceramic body in the
flowerpot obtained in Example 1. The composite body for firing
was engaged with a clayware flowerpot 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 withra 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] |
(Example 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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A conposite flowerpot filled wwth a porous ceram c body was obtained in
the sanme manner as in Exanple 1 except for the use of the m xture of 10
capacity % of beads (average dianmeter 100 pnt) rmade of phenol resin with
clay mnerals as nolding for filling. The roof of the 10 storied building
was covered with a nunber of conposite flowerpots to grow plants in each
‘conposite flowerpot. As a result, air-conditioning energy costs were

r educedwithr ohdr pathtaexeeptr foneohevwsarfiatet asnadtopi shefiachetdgfoimty by
the soil in the vicinity of the installation, even after nore than a year.

Rai nwat@rpabwer Edlmvaith, asthibRhess ©ESabbls) . frinit ahdngecdmpesil [0179]
(Exanple 3) A urethane foam was used as an evanescent porous body. d ay

conpr i sEHowérpbywasnebbaineds cihegedofnbe tHE 10 Seorisn’Banasiedgi nto
this urethane foamto obtain a conposite body for firing which cofprises

clay arwasheoveesfanethoanhumber aftﬁﬁeeéo:\aﬁbgme%lawergeﬁ Otg th
respect to the urethane foamof 1 cmx 1 can x 1 an. Th sﬁape f the

ur et hanged@aFob chB PEHE aBstHerQuhet SQEEECSﬁdiEfgﬁgéﬁrg?éfgf”EBSPQdy in

the flowerpot obtained in Exanple 1. The composite i ng Was

R s e et b Al 10, TG
and t ey HIYR Be{AGVEIPRy by 1€ soil in the vicinity of the
installation, even after a year. Rainwater covered water, so
that it was almost maintenance-free.
[01811
(Example 5)
| 100 weight parts of early-strength cement, 25 weight parts
of Fuyo Light_prodﬁced 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 obfained 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 pbrous 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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sanme manner as in Exanple 1. The roof of the 10 storied building was
covered with a nunber of the conposite flowerpots to grow sedumfor each
pot. As a result, air-conditioning energy costs were reduced. Further,

cl ean environnent was maintained without being dirty by the soil in the
vicinity of the installation, even after nore than a year. Rainwater
covered water, so that it was al nost nai ntenance-free. [0180] (Exanple 4)
A rigidoergehane resin having a porosity of 50% was cut out in a block
shape havi ng each 30 can-side to obtain a porous body. This porous body
was pai igp other five surfaces 61 with oil paint except for one
surface as a top surface to form a paint filmwth a thickness of about

0, o an, SRR WU PRitE AP0 Shodl S PLoeld gl ot o o
TSRy Mg ol Sl AP USRI S EE
e o SR Top el BhEt Al Aol SRl etdte ol hial e
100 V\Biv&m P %ﬁ,s a(Hd eiatrsI yﬁfatlﬂaef] gstlg]aﬁee rrm?ertlst ’azs?quméerig r}tla@fﬁgt; sa 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 SiC 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 obtain 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 20 shown in FIG. 12 was made
with an extruding mold. The width between the direcfion of the
- length and the orthogonal direction of this molding base was 4
x 6 cn. 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

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

63




of Fuyo Light produced by Fuyo Pearlite Co., Ltd., 25 weight parts of G
Li ght produced by Sunlight Co., Ltd., 5 melght parts of Marialimas a

wat er reduci ng agent produced by NOF Cor poration, and 2 weigh parts of

Cel | ufoam L-50 as a bubble agent produced by Cell uf oam Engi neeri ng
Laboratory Co., Ltd. were mxed to prepare slurry and then slurry

I ncl udi ng bubbles was obtained with a bubble generator (Celluace produced

by Cblb@ﬁ@aﬁﬁéﬁgnneshnggrahmoraBOryaﬁacltyt% of. tAisonapayi was fl ower pot
was obtained by injecting this slurry including bubbles Into a flowerpot

to be cimgecte@fewiphciréspegtatdt yYhef capacetypofothechllewepy@sibn’sf This
fl ower pot was obtained by firing a clayware flowerpot used in Exanple 1 at

-1, 000C the ®51dingrbasé2 [AAG2thehFxaaPhO18ing BYsal A ﬁhicﬂetﬁlfsoéfﬁf
the shape simlar to plate- |ike pottery 18g as showmn in FIG 8 to obtain a

pl at e- ke J.ﬁhé&’lﬂ@dewégdfﬁ@édf At 19103%€ £44 KD%Y %&go%t#fjét"are body

was 4 nm and its planar shape was a square having a sid cm G ooves

55 wer eppl Datrdedk@npbhtePpchagi deTpé %@glgfax e EEQ%Y g0t her hand,

SiCwas mxed with clay mnerals to btain c ay ure rate of SiC

AR TR i e MR LR S S
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
éngaged 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
_structura, 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
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shown in FIG 8 to be overlapped on the face of the plate-like clayware
body. This overlay was fired at 1,100C for 24 hours to obtain a conposite
tile on which a porous ceram c body was overlapped. [0183] (Exanple 7)
Using a clay base made in Shigaraki, a nolding base in the shape simlar
to tubular pottery 20 shown in FIG 12 was nade w th an extrudi ng nol d.
The width between the direction of the Ilength and the orthogonal direction
of thi sthel bpsgshefe knawledge @fcthoBee sidiildiededs ahd bett wiehot was 5
nm Bubbling clay caused by firing was injected into a holl ow portion of
t hi s nofgpagtiage from thel syopes ofbtthienptaaent Xnventdonei ght % of SiC with
respect to its dry weight with the clay 63 base made in Shigaraki. 30

capaci t yNDUSTRIALs APPEJCABIL.IMY] ected with respect to the capacity of the
hol | ow portion of the nolding base. And then the nol ding base in which

this cl 801864s i rhewal sasfacs estAlciut806eT She 2 LA
pillar-like pottery 24a. The piIIar-?iE%ng%tg§$ QE§Q§EE iﬁyeﬁgggﬂiﬁ?o t wo

by cut tapplitabheanbenghiydipaknei ' n AP B! supface
to obtai%pconposite tilesyg8a byg gg???ﬁga? eogi§i§gg&§%? e§912§ggpn#é each

| engt h efndReftls £6B' €HE $RABBYFCRal u [ hl'y bonded
to the pottery 20a after cuttingaa? ?E%E ggnggryﬁgﬁrﬁéggkggigﬂglosely
temperature. Further, the wall surface structure is preferably

applicable to independent outdoor ornaments for a plate-l1like

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 presenf invention.

FiIGs. 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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contact with each other by sintering and a good joint condition was
obtained. In the conposite 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 ceram cs 25 (cut area 29) was exposed to the outer surface. This
outer wall surface becane a good base for sedum planted. Further, the wall

of the bui lRiGg allustietesnmsideatple @BasBE] esethentenbod irsrg!
i nsul ation. [0184] While the enbodi nents of the conposite ceramc

st ruct wi, théecemposttée ofilowehpdt t BET Elé , ppadehbeifoaResbhe 1 owerpot and
the conposite tile made of the ceram c structure according to the present

i nventi on h&EGt Husidean I PRsly SéhowBilg al SNeathdbrdhtiRdeasdged that
various inprovenents, nodifications, and changes can be nmade to the

enbodi Mﬁmﬁt@%l&%i@@t' Ragen of : SKI | e-.ar
w t hout departing fromt h§e (g{f:o{gg@o t he %r%ﬁ%ﬁg%ﬁée#‘?%l&%ﬁl&gﬁ%\L

APPLI CARJd#t of [H18Bl1awel | surface structure of the present invention is
applicable not only to the outer wall of a building but also to ornanents

S b b b R R
or naneichiGurhtic ©f | & ColPW B tile of the present invention.
| FIG. 9 is a schematic view in section illustrafing 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.

FIGs. 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
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BRI EF DESCRI PTION OF THE DRAWNGS [0186] FIG 1 is a cross-sectional view
showi ng a configuration of a conposite precursor used for manufacturing a
conposite ceram c structure of the present invention. FIG 2 is a
cross-sectional view show ng a configuration of a conposite ceramc
structure of the present invention. FIG 3 is a cross-sectional view

shomﬁnqwone exapple of a configuration of a conposite flowerpot of the
present iGEELR| bR Cempesiie fliag @fblher bresent inventioneayei fitbedating

~one exapple of an operation to plant a seedling into a conposite flowerpot
of the PPeRRnPUteTeWalbnof FRdguildimgand 4(b) respectively have a
different kind of seedling. FIG 5 illustrates one exanple of another

embodi ment dfIG+ WS cirpad ssehemaiie rypbew ofn t Sechies eshowing ranothe5 FIG 6
il lustrates one exanple of still another enbodiment of the conposite

f1 oner pR¥aERple et prhe awall nsenface. sEr@ctire sofinthgppresénty sfreshtgorn
arrangenent wherein conposite flowerpots of the present invention are

pl aced on t HEIGs dff i a duhémhtni Fdw Bnisectivwssheelidanal view showi ng
~one exanple of a configuration of a conposite tile of the present

i nvent iconverrtisndl iwvahl ssiref@deé csti@sthresection illustrating anot her

enbodi ment of the conposite tile and its production process of the present
Invention. 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 inventioh. 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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FIG 10 is a schematic viewin section illustrating still another
enbodi nent of the conposite tile and its production process of the present
invention. FIGs. 11(a) and 11(b) are respectively a schematic view in
section show ng a state in which the conposite tite according to the
present invention shown in FIG 10 is fitted to a worked wall surface.
-FIG 12 is a schematic viewin section illustrating a further enbodi ment
of the compdB&i€e 27|%samdcresspsedtionah vipewckdlustrahingresenexampbat i on.
FIG 13 is a Eerspective cross-sectional view show ng one exanple of a
Cstill fof taRethasoenhedimentt o€ thepwalilesurfacef stthetpresest thaventi on.
FIG 14 is a schematic view in section show ng an enbodi nent of a wall
sur f acepresert uinventioe psingnthenpkateohiké6tiier ehowhhencprgosige tiles
of the present invention are fitted to an outer wall of a building. FIG

15 is canxdihehatpotvskaped siiéi shoshonhnprgnoiber exanple of the wall
surface structure of the present invention. FIG 16 is a schematic view in

- section shoWI@. 23 ol entfriel MBdssSseEBLehabvis) e tid Galy is a
schematic view in section showing a conventional thermal insulating tile.

FI Gs. ifeface dsiBidhure saleshh VEh YFEEOW 8, structure of a

._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 ceramicrstructure
16, l6a, 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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"base for planting of the present invention using a conposite ceramc
structure of the present invention. FIG 18(a) is a perspective schematic
view. FIG 18(b) is a schematic viewin section. FIG 19 is a perspective
vi ew showi ng one exanple of an enbodi nent 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 showmmn in FIG 19. FIG 20(b) is a plan view of
t he pot-shaped til¥2: Sbooeve nfer Qouging| G 20(c) is a side view of the
pot -shaped tile shown in FIG 19. FIG 21 is a cross-sectional view

illustrating one Edandlecking agreopedi ment of the wall surface structure of
the present invention using the plate-like tile showmn in FIG 13 and the

pot - shaped til e shidwn Catc¢hihg Igrodife FI G 22 is a cross-sectional view
illustrating one exanple of another enbodi ment of the wall surface

structure of the 1¥§eCetamive porsusi oyt he plate-like tile shown in FIG
13 and the pot-shaped tile shown in FIG 19. FIG 23 is a front

cross-sectional Vil Eldge wail surface structure shown in FIG 21
DESCRI PTI ON OF THE SYMBOLS [0187] 2: d ayware body 4, 4a, 22: Body for

firing 118: Pottery

130: Locking support
133: Plant |
135, 235: Transverse groove
150, 150a: Wall surface structure
159: Base wall surface
82p: Catching part
82q: Locking part
159: Base wall surface
150, 150a, 1500,.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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6: Spliced surface 10, 10a, 10b: Conposite precursor 12, 12a, 12b, 33, 33s:
Conposite ceram c structure 16, 16a, 16b, 16d, 16g: Porous ceram c body
17: Boundary 18, 18g, 20: Pottery 30, 30a, 30b: Conposite flowerpot 32:
Pot - shaped pottery 34: Boundary surface 28, 28a, 28s, 50: Conposite tile
56: Dovetail groove 100: Conposite plate-like tile 106: Goove 110: Ridge
111: Upper surface 68 112: G oove for housing 114: Locking groove 115:
Cat chi YT obY eCBABMEReESni cs porous body 117: Slope 118: Pottery 130:
Locki ng support 133: Plant 135, 235: Transverse groove

1. A composite ceramic structure composed by bonding

pottery and a porous ceramic body by sintering.

2. A composite ceramic structure composed by bonding
pottery and a porous concrete structure by the curing of a

precursor of the porous concrete structure.

3. A method for producing a composite ceramic structure
comprising the steps of:
preparing a clayware body or a molding body for firing pottery;
preparing a body for firing containing a foaming agent and an
evanescent grénule Oor an evanescent porous body;
splicing the clayware body or the molding body for firing
pottery and the body for firing; and |
firing the clayware body or the molding body for firing pottery

together with the spliced body for firing.

4. 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; and

curing the spliced precursor slurry.
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150, 150a: Wall surface structure 159: Base wall surface 82p: Catching
part 82q: Locking part 159: Base wall surface 150, 150a, 150c, 150d: Wi
surface structure 160: Water-supply nmeans 162: Surroundi ng tool 164:
Holding tile 165: Water-supply pipe 168: Covering tile 170: Engagi ng part
172: Cover 174: Long-shaped spacing 69 WHAT IS CLAIMED I'S: 1. A conposite
ceram c structure conposed by bonding pottery and a porous ceram c body by
sintering. 2- Aﬁcﬁﬁﬁﬁgsiﬁecﬁiﬁweﬁp@trG@mnrésiﬁgposed by bonding pottery
and a porous concrete structure by the curing of a precursor of the porous

concr et® RATQRS (hedy seleckad ofiremra pragsitve (poreuspoatanic dvady c atruct ure
conprising the steps of: preparing a clayware body or a nolding body for

firi ng ARSI ; POROWS ardnzret e ostyrictuté rong aussive nporoh®anesin agent and
an

and

a container composed of pot-shaped pottery where the porous

‘body is filled.

6. 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 coating film coated on the surface of the porous body.

7. A composite plate-like tile comprising a composite
ceramic structure according to claim 1, 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.

8. A composite plate-like tile further comprising a
composite ceramic structure according to claim 2, wherein said
pottery and said porous concrete structure are plate-shaped and
the porous concrete structure is placed on the face side and is

~overlapped with the pottery.
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evanescent granule or an evanescent porous body; splicing the clayware body
or the nolding body for firing pottery and the body for firing; and firing
t he cl ayware body or the nolding body for firing pottery together with the
spliced body for firing. 4. A nethod for producing a conposite ceramc
structure conprising the steps of: preparing precursor slurry of pottery
and porous concrete; splicing the pottery and the precursor slurry; and
curi-ng t he $plfhaecopmesitepRtelike ikt dcoangisg tto fdlaim pdtor
conprising. a porous body selected froma nassive porous ceram c body, a
massi veChoiBu8. ceherein at grobweefor housiapvexpendingr €si Baidapdtee
cont ai ner conposed of pot-shaped pottery where the porous body is filled.

6. A cobpodi lengitudipai ddrpctiongisafpeineds ohody ssakesisivalentatgassi ve
porous ceram c body, a mnmssive porous concrete structuré or a nassive

porous tkeitileafidce andtthe Grboveosbedhelsifg s4rFateeqfwips BRiQuUs body.
7. A conposite plate-like tile conprising a conposite ceramc structure

accor di pgrows ctaramic Bbayeop said PorbEsYcoABPetal §rPRLPHBeCer am ¢ body
are pl at e-shaped and the porous
10. The composite plate-like tile according to any one of
claims 7 to 9, wherein a catching part attachable and removable

to and from the worked surface is provided.

11. The composite plate-like tile according to any one of
claims 7 to 10, wherein a side equivalent to the tile face is a

~ descending and slanting slope toward the tile face.

12. The composite plate-like tile according to any one of
claims 7 to 11, wherein a ridge extending in a longitudinal
direction is formed on a side egquivalent to the back of the

tile on the upper side.

13. A method for producing a composite flowerpot using the
method for pioducing a composite ceramic structure according to
claim.B, wherein said clayware body or said molding body for
firing pottery is pot-shaped and said splicing step is to
insert a body for firing into a clayware body or a molding body

- for firing pottery.
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cerami c body is placed on the face side and is overlapped with the
pottery. 8. A conposite plate-like tile further conprising a conposite
ceram c structure according to claim?2, wherein said pottery and said
porous concrete structure are plate-shaped and the porous concrete
structure is placed on the face side and is overlapped with the pottery.
71 9. The conposite plate-like tile according to claim7 or claimS8,
wherein a grbéveAfm@Eh@@sfﬂg pxoduding aocempdsptet Elgwerpot | ongi t udi nal
direction is formed on a side equivalent to the tile face and the groove

f or housPmprisingl the stepssafd porous ceram ¢ body or said porous
concrete structure. 10. The conposite plate-like tile according to any one
of cl abnepdring9a phtrmadeaofapobtegypantl piteakabiresaadryesBvpbreust o and
fromthe worked surface is provided. 11. The conposite plate-like tile
accor diogntoetiey one of clains 7 to 10, wherein a side equivalent to the
tile face is a descending and slanting slope toward the tile face. 12. The
conposifflbiagethékprébhﬁs@ﬁcgldhﬁ? iAténYhengopt afiBains 7 to 11, wherein
a ridge extending in a longitudinal direction is forned on a side

equi valentitg the betke@f ptBeursbl-esPiripe upper side. 13. A nethod for
produci ng a conposite flowerpot using th nmet hod for producing a conposite
ceram c structure according to .

15. A method for producing a composite plate-like tile
uSing the method for producing the composite ceramic structure
according to claim 3, wherein said clayware body or said
molding body for firing pottery and said body for firing are
plate-shaped, and
said splicing step is to overlap said body for firing with said

clayware body or said molding body for firing pottery.

16. A method for producing a composite ceramic structure,
comprising the steps of:
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}
forming a columnar body by firing the clayware body or the
moldihg 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.
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claim 3, wherein said clayware body or said nolding body for- firing
pottery is pot-shaped and said splicing step is to insert a body for
firing into a clayware body or a nolding body for firing pottery. 72 14. A
met hod for producing a conposite flowerpot conprising the steps of:
preparing a pot nade of pottery and precursor slurry of porous concrete,;
filling the precursor slurry into the pot; and curing the filled precursor
slurry. 15. 37 seh hoomposipe qoleteglikeotpbei dbtaineéd- by kehei hethodi fgrt he
nmet hod for producing the conposite ceram c structure according to claim 3,
wher ei rpsefldcitngyaacempodyter cenaniicnstediiogubedictording ne edhtmr yeand
said body for firing are plate-shaped, and said splicing step is to

over | apisalddimgyafcatthinggpat-thatehdhablayuaderbadiablestbdana! #rag body
for firing pottery. 16. A nethod for producing a conposite ceramc

st ruct utlee wookedi singa¢de steps of: inserting a body for firing containing
a foam agent and an evanescent granule or an evanescent porous body into a

hol l ow of a tubular clayware body or a nolding body for firing pottery;
form ng a columar body by firing the clayware body or the

18. A roof insulation structure comprising:
a plurality of composite flowerpots arranged on the roof of a
building according to claim 5 or claim 6; and

a plant planted on the upper surface of the porous body.

19. The roof insulation structure according to claim 18,

 wherein said plant is sedum or moss.

20. 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 7 to 12; and
a plant cultivated on the face of the composite plate-like

tiles.

21. The wall surface structure according to claim 20,

wherein said plant is sedum, moss or an ivy kind.

22. The wall surface structure according tb claim 20 or 21,

wherein a water—supply means for supplying water to said
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nmol di ng body for firing pottery; and cutting or fracturing the col umar
body at a cut surface or a fracture cross section parallel wth the

| ongi tudi nal direction. 73 17. A conposite plate-like tile obtained by the
met hod for producing a conposite ceram c structure according to claim 16,

I ncluding a catching part attachable and renovable to and from the worked
surface._ 18. A roof insulation structure conprising: a plurality of

conposi PEUrabiky pof scampasite phateelikef toles abwahdedgiacthedrog to claim
5 or claim6; and a plant planted on the upper surface of the porous body.
19. Thestabte isspravidedsonuatfiurtherougpey levelatm tBe hibhRestnleesdl
plant is sedumor noss. 20. A wall surface structure conprising: a

pl ural ief vfecphpoalitypbfit eopbeite! pladerdigedtoneshe wall surface of a
building in the row state according to any one of <clainms 7 to 12; and a
plant cultivated on the face of the conposite plate-like tiles. 21. The
wal | surface structure according to claim?20, wherein said plant is sedum

A PR AING S A i vt A S i v e 2y
according to claim 22, wherein said water-supply means
comprises: |
a water-supply pipe located upwardly and horizontally of the
highest level of said composite plate-like tiles;
a holding tile located upwardly of the highest level of said
composite plate-like tiles having a 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 holding tile having a

cover for covering said water-supply pipe and an engaging part

attachable and removable to and from the worked surface.

24. The wall surface structure with a water-supply means
according to claim 23, 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.

25. A base for planting composed of the composite ceramic

structure according to claim 1, wherein said pottery and said
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plurality of conposite plate-like tiles arranged in the row state is

provided on a further upper level to the highest |level of the plurality of

conposite plate-like tiles. 23. The wall surface structure with a

wat er - supply neans according to claim22, wherein said water-supply neans

conprises: a water-supply pipe |ocated upwardly and horizontally of the

hi ghest | evel of said conposite plate-like tiles; a holding tile | ocated

upwar dl Jondus heehamghesbotigvatre oplatedshapafgsahd phat porblie tétramibaving a

| ocking part attachable and renovable to and fromthe worked surface and

pl aci ngoody istarrangedl gnpthe Pacéhendiate sveéelappedawten ethddpdttéry.

| ocated upwardly of the holding tile having a cover. for coverihg said

wat er - supply pi pe and an engagi ng part attachable and renovable to and

fromthe worked surface. 24. The wall surface structure with a water-supply

means accorZf hQa tisasd af&?ﬁlaﬂ\fﬁ{gi AN réorﬁéo Ld céﬁPéHEf@i te

plate-like tile, a |ocking part of " said holding tile, "and an engagl ng part

of sal oRetiny Abderaif ' EBhln 21 Iere$A Bt BGE APy AndaSEiq "
stru Ing To C

pl anting conmposed of the Conposite cefam ¢ cture acc laim1
wher ei hdxthis RBNERYEE | Sa]p@rrgiglf eLam. cabo -Shaped, and
the porous ceramc %ogt?@%%nged n %eéﬁée%édan%ﬂ?g{%%%%'béd with the

Potteryooncrete structure is arranged on the face side and is

overlapped with said pottery.

27. A plant ceramic compound made by putting a plant on

the face of the base for planting according to claim 25 or 26.

28. The plant ceramic compound according to claim 27,

wherein said plant is sedum or moss.

29. 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 base wall surface for holding the
plurality of objects to be engaged,
~wherein said plurality of objects to be engaged comprise a

plurality of plate-like tiles respectively having a catching
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26. A base for planting conposed of the conposite ceramc structure
according to claim2, wherein said pottery and said porous concrete
structure are plate-shaped, and the porous concrete structure is arranged
on the face side and is overlapped with said pottery. 27. A plant ceramc
conpound made by putting a plant on the face of the base for planting
according to claim?25 or 26. 28. The plant ceram c conpound according to

cl ai m 2@arwhfori casehtingl the heldﬁﬂgﬁPartﬂBﬁSth89baékWﬂbf arréngengteonict ure
conprising: a base wall surface; plurality of objects arranged outside

the bastheebaseuwhblesurfiacesunfehe dowesthes ghdtepbfssnupéd sutdace to
be attachable and renovable to and fromthe base wall surface; and a

hol di nohmathg! axeslteningephnsconatheSHolashgapdrfy ranged in a surface
direction of the base surface for holdlng the plurality of objects to

b | t
e engagesa Ebﬂgg,_ﬂ?éel gipbuia eﬁ%agtl o §Hh§ vft)SrPfoﬁ” fgs&&otg&giparg Cor

plurality of pla ike tiles res ng a catching

cat el g boghobel 51831208 110 DeKeLOLra iGPUAgagha, | o base val

surface in the row state and a pot-shape catching part on
the hol ding part, and said pot- shaped tile is engaged with a portion of
said holding part where said plate-like tiles are not engaged.

30. The wall surface structure according to claim 2,
wherein said plate-like tiles are composite plate-like tiles

according to any one of claims 7 to 12.

31. The wall surface structure according to claim 30,
wherein a plant grows on the upper surface of said ceramic

porous body.

32. The wall surface structure according to claim 31,

wherein said plant is sedum or moss.

33. The wall surface structure according to claim 29,
wherein a side equivalent to the tile face of the upper side of
said plate-like tile is a descending and slanting slope toward

the tile face.

34. The wall surface structure according to claim 29,

wherein a ridge extending in a longitudinal direction of said
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30. The wall surface structure according to claim2, wherein said
plate-like tiles are conposite plate-like tiles according to any one of
claims 7 to 12. 31. The wall surface. structure according to claim 30,
wherein a plant grows on the upper surface of said ceram c porous body.
32. The wall surface structure according to claim31l, wherein said plant
I s sedum or noss. 33. The wall surface structure according to claim 29,

wher ei npdatedeikquivbeens formbd bhl a tdde efutibaleppetostHe bhcksafd
plate-like tile is a descending and slanting slope toward the tile face.

34. Thethal tiderlacatefiront the apperdsmaet@fctnégpzate~mMRéetm1é.ridge
extending in a longitudinal direction of said 77 plate-like tile is forned
on a side equivalent to the back of the tile located on the upper side of
the plate-like tile. 35. The wall surface structure according to claim 29,

wherein a tr3msVEiS Syl P ereadE St ASctird gl@cgk?ﬁ%#gé pr?‘ét%féli,ﬁgﬁ' on of said

plate-like tile is fornmed on the | ower side fle. 36.

The walyhsrsincs &w@fgeagggé%ggﬁ&ﬁm ong ggl?ﬁgf%ﬁg;é_ to 35,

wherein a water-supply neans ng water ke tiles is

provi degh At 164 N6f $Repl&tEl1iRe H1FeMgNESHbE Gh PheSTblep! 18LT LY Of

plate-like tiles.
of the plate-like tile.

36. The wall surface structure according to any one of
claims 29 to 35, wherein a water-supply means for feeding water
to the plate-like tiles is provided on further upper level to

the highest level of said plurality of plate-like tiles.

37. The wall surface structure with a water-supply means
according to claim 36, wherein said water-supply means
comprises:

a water-supply pipe located upwardly of the highest level of
said plate-like tiles with stretched horizontally;

a holding tile located upwardly of the highest level of said
plate-like tiles having a locking part attachable and removable
to and from the worked®surface and placing said water-supply
pipg 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
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37. The wall surface structure with a water-supply nmeans according to
claim 36, wherein said water-supply neans conprises: a water-supply pipe
| ocat ed upwardly of the highest level of said plate-like tiles with
stretched horizontally; a holding tile |located upwardly of the highest
| evel of said plate-like tiles having a | ocking part attachable and
renovable to and fromthe worked surface and placing said water-supply
pi pe orwahbertauppiydpipendnd anvengagihyl ﬁai:@catedcnamwbﬁdof:embeabrédi ng
tile and covering the water-supply pipe having a cover to cover the 78
wat er - stp pand pfpematte afoLRed0seFfaakl attachabl e and renovable to and
fromthe worked surface. 38. The wall surface structure with a water-supply
means according to claim37, wherein the catching part of said plate- |ike
tile, the locking part of said holding tile, and the engaging part of said
covering til®gh | + 1439 I f.9

e onst d e AILAIEANE, SERRCLEIERE 1% HRCRETERPLY B8 o1 e

sp{ucture according to anY one of alns 2 . e
{11 oS Booramgetb Safn| 991 §ieslieLhe CABSHIN fatt! 6e UL A
Cort coport 687 18 e b P BRSO o ln AT S e Bfalfhe

Aengaging part of said covering tile have virtually the same

shape.

39. The wall surface Structure according to any one of
claims 29 to 40, wherein said plate-like tiles are arranged in
a lattice shape to constitute tile surfaces, a missing part of
each of said plate-like 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 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.

40. The wall surface structure according to claim 39,
wherein the integral multiple of the height of said pot-shaped
tile and that of the vertical width of said plate-like tiles

are virtually equal.
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wi dth and that of the horizontal width of said 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 mssing part. 40. The wall surface
structure according to claim39, wherein the integral nultiple of the

hei ght of said pot-shaped tile and that of the vertical wdth of said
plate-like tiles are virtually equal. 79 41. A pot-shaped tile used for

said wal | sutlack potishaped biterdsed for asyidneadtl shefase 29ttecilbre
conprising: a face side wall opened upward and faced to outside space

opposedatoording etowahy sonéao€ tdabmsaly aebedo eohpeksshge wall faced to
said base wall surface; a pair of side walls; a bottomwall enclosed with

these sadfaveléide andld cpenbingprard 48dbeassgagsdoutsiasaigade! di ng part
arranged on said back side wall. 42. The pot-shaped tile actording to

cl ai m 43p etd 4 Sase "WwalLaburFhtbPtE 9 APEavhdgh and that of the

horizontal width of said plate-like tile are virtually equal . 43. The
Tl 11 pie gk heLRE L Yaconore! B B L SRRl " LG pl'at e i ke
tile arg pA{# U |diaewalis;

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.

42. The pot-shaped tile according to claim 41, wherein the
integral multiple of the width and that of the horizontal width

of said plate-like tile are virtually equal.

43. The pot-shaped tile according to claim 41 or
claim 42, wherein the integral multiple of the height and that
of the vertical width of said plate-like tile are virtually

equal.

44. The pot-shaped tile according to any one of claims 41
to 43, wherein a ridge projecting upward and extending in a
transverse direction is formed on the upper surface of said

back side wall.
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44. The pot-shaped tile according to any one of clains 41 to 43, wherein a
ridge projecting upward and extending in a transverse direction is forned
on the upper surface of said back side wall. 80 45. The pot-shaped tile
according to any one of clainms 41 to 44, wherein a slope descending and
slanting fromthe upper surface of said back side wall toward the front is
formed. 46. The pot-shaped tile according to any one of clainms 41 to 45,
wherein a tAénsTBESBOQFShﬂpeéxteﬂEIagcomdangrmsswngeonélchbﬂadmss4ﬂorned
on the outer surface of said bottomwall. 81

to 44, wherein a slope descending and slanting from the upper

surface of said back side wall toward the front is formed.
46. The pot-shaped tile according to any one of claims 41

- to 45, wherein a transverse groove extending in a crosswise

direction is formed on the outer surface of said bottom wall.
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