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(54)  Tile-supporting  tool,  tiled  wall  structure  and  tiled  curtain  wall. 

(57)  Tile-supporting  tools  (1,2),  a  tiled  wall  structure  and  a  tiled  curtain  wall  (8)  are  described.  A  plurality  of 
tiles  (3)  are  set  by  installing  tile-supporting  tools  (1,2)  at  constant  intervals  and  by  engaging  concave 
portions  (3a,  3a)  of  the  tiles  (3)  with  tile-holding  portions  (1b,  2b)  formed  in  the  tile-supporting  tools 
(1,2).  The  tile-supporting  tools  (1)  comprise  a  pair  of  arms,  having  the  tile-holding  portions  (1b)  formed 
therein,  which  arms  extend  from  a  channel  having  a  generally  rectangular  or  triangular  cross-section. 
The  tile-supporting  tool  (2)  has  a  single  arm,  also  having  a  tile-holding  portion  (2b)  extending  from  a 
generally  "L"  shaped  member.  Each  of  the  tile  supporting  tools  (1,2)  has  a  resilient  character  so  that 
the  tiles  (3)  can  be  secured  between  tools  (1  ,2)  by  way  of  a  snap-fit. 
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Technical  Field: 

This  invention  relates  to  a  tile-supporting  tool,  a 
tiled  wall  structre  and  a  tiled  curtain  wall. 

Background  Art: 

In  general,  in  cases  where  the  external  walls  of 
buildings  are  finished  with  tiles  and  stones,  it  is  not 
only  easy  to  clean  them  but  also  their  appearance 
looks  good.  Therefore,  there  are  many  cases  where 
the  external  walls  of  recently  constructed  buildings 
are  finished  with  tiles. 

A  method  of  attaching  such  tiles  and  stones  invol- 
ves  adhering  the  tiles  and  stones  piece  by  piece  to 
frame  surfaces  by  means  of  adhesive  mortar  1  3  (refer 
to  Figure  12).  However,  as  this  is  time  consuming, 
such  tiles  and  stones  have  been  premounted  on  pre- 
fabricated  substrates  in  a  factory  or  the  like.  One  such 
substrate  (will  designate  as  PC  plates  12  thereafter) 
forming  a  precast  concrete  exterior  plate  is  shown  in 
Figure  13. 

It  is,  however,  necessary  to  ensure  that  the  PC 
plates  have  enough  strength  to  resist  cracking  due  to 
dry  shrinkage  and  wind  pressure  and/or  earthquake, 
and  therefore,  it  is  necessary  to  make  the  PC  plates 
thick.  As  a  result,  there  is  the  problem  that  the  PC 
plates  become  heavy,  making  it  not  only  difficult  to 
handle  their  transportation  and  installation,  but  also 
increasing  the  corresponding  material  expense. 

In  addition,  if  there  are  mistakes  in  the  colour 
combinations  of  the  exterior  tiles,  stones  or  the  like,  it 
is  necessary  to  re-cover  them.  However,  as  the 
exterior  materials  are  adhered  monlithically,  this  oper- 
ation  is  extremely  troublesome,  and  accidents  due  to 
the  deterioration  of  adhering  materials  may  result. 

Furthermore,  it  is  easy  to  remove  dirt  from  a  prior 
art  tiled  wall  (refer  to  Figure  12)  for  a  certain  period  of 
time  immediately  after  installation,  but  it  becomes 
more  difficult  to  remove  the  dirt  with  the  passage  of 
time. 

Another  problem  is  that  the  tiles  and  stones  often 
become  dislodged  due  to  the  reduction  of  the  adhe- 
sive  strength  of  the  adhesive  mortar  caused  by  the 
freezing  of  rain  water  absorbed  by  the  adhesive  mor- 
tar.  This  leads  to  the  necessary  requirement  of  total 
repair  or  partial  replacement  of  tiles  and  stones. 

For  total  replacement  of  tiles,  it  is,  however, 
necessary  according  to  the  prior  art  firstly  to  peel  off 
all  of  the  existing  tiles  and  then  to  set  new  tiles.  This 
is  extremely  troublesome. 

In  addition,  when  there  is  only  partial  replacement 
of  the  tiles  there  is  the  problem  of  misregistration  and 
colour  mis-matching  between  old  and  new  tiles. 

Furthermore,  the  stripping  of  the  tiles  at  high 
places  is  dangerous  to  the  persons  passing  below. 

The  present  invention  is  proposed  so  as  to 
resolve  such  problems  in  the  prior  art,  and  an  object 

of  the  present  invention  is  to  provide  a  tile-supporting 
tool,  a  tiled  wall  structure  and  a  tiled  curtain  wall  which 
facilitates  easier  installation  and  replacement  of  tiles 
and  stones  with  security. 

5 
Disclosure  of  the  Invention: 

For  the  purpose  of  attaining  the  above-mentioned 
object,  the  tile-supporting  tool  according  to  the  pre- 

10  sent  invention  has  tile-holding  portions  approximately 
in  parallel  with  both  ends  of  the  opening  of  a  base  in 
an  approximately  lip  channel  shape  in  cross-section. 
The  tile-holding  portions  have  an  approximately  V-let- 
teror  U-letter  shape  in  cross-section,  and  are  formed 

15  together  with  the  channel  so  as  to  have  elasticity  or 
resilience.  In  an  alternative  arrangement,  the  tile- 
holding  portion  protrudes  the  tile-holding  portion  to 
the  top  end  of  a  rise  in  the  base  formed  in  a  L-letter 
shape  in  cross-section.  The  tile-holding  portion  has 

20  an  approximately  V-letter  or  U-letter  shape  in  cross- 
section,  and  is  formed  while  having  elasticity  on  the 
whole. 

The  tiled  wall  structure  according  to  the  present 
invention  is  constructed,  for  example,  by  setting  the 

25  tile-supporting  tool  on  the  wall  surface  of  a  concrete 
wall  at  a  constant  interval  and  by  engaging  a  concave 
portion  of  the  tile  with  the  tile-holding  portion  of  the 
tile-supporting  tool  for  attaching  a  plurality  of  tiles. 

In  addition,  the  tiled  curtain  wall  according  to  the 
30  present  invention  is  constructed  by  attaching  a 

plurality  of  tiles  by  installing  a  steel  frame,  which  is 
composed  in  a  rectangular  lattice  frame  shape  and 
has  a  water-proof  plate  composed  of  thin  metal  plates 
and  sticked  to  the  outdoor  side,  between  slabs  of 

35  upper  and  lower  floors,  setting  the  tile-supporting  tool 
to  the  outdoor  side  of  the  steel  frame  at  a  constant 
interval  and  engaging  the  concave  portion  of  the  tiles 
to  the  tile-holding  portion  of  the  tile-supporting  tool. 

Furthermore,  in  the  tiled  wall  structre  and  the  tile 
40  curtain  wall,  a  joint  memberformed  in  a  rectangular  or 

circular  shape  in  cross-section  is  interposed  between 
the  tile-holding  portions  of  each  tile-supporting  tool 
and  between  left  and  right  tiles. 

45  Best  Mode  for  Executing  the  Invention: 

For  explaining  the  present  invention  in  more 
detail,  the  description  will  be  given  with  reference  to 
the  attached  drawings. 

50 
Brief  Description  of  the  Drawings: 

Figure  1  is  a  partial  front  view  of  a  tiled  wall  and 
a  tiled  curtain  wall; 

55  Figures  2,  3  and  4  are  partial  vertical  sectional 
views  showing  the  structure  of  the  tiled  wall,  re- 
spectively; 
Figure  5  is  a  partial  vertical  sectional  view  show- 
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ing  the  structure  of  the  tiled  curtain  wall; 
Figures  6  and  7  are  partial  perspective  views  of  a 
tile-supporting  tool,  respectively; 
Figure  8  is  a  perspective  view  of  a  tile; 
Figures  9  and  10  are  vertical  sectional  views 
showing  the  structure  of  a  joint  portion  of  the  tiled 
wall  and  the  tiled  curtain  wall,  respectively; 
Figure  11  is  a  sectional  view  showing  another 
embodiment  of  the  tile-supporting  tool; 
Figure  12  is  a  partial  vertical  sectional  view  show- 
ing  the  structure  of  a  prior  art  tiled  wall;  and 
Figure  1  3  is  a  vertical  sectional  view  of  a  prior  art 
tile-placed  PC  plate. 
In  a  tiled  wall  structure  embodying  the  presnt 

invention,  tile-supporting  tools  1,  2  as  shown  in  Fig- 
ures  6  and  7  and  a  tile  3  as  shown  in  Figure  8  are  used. 

The  tile-supporting  tool  1  is  composed  of  tile- 
holding  portions  1b,  1b.  A  base  1a  is  formed  in  a  lip- 
channel  shape,  and  in  its  upper  and  lower  flange 
portions,  a  plurality  of  drain  holes  1c  are  formed  at  a 
constant  interval  in  its  longitudinal  direction.  The  tile- 
holding  portions  1b,  1b  protrude  from  arms  which 
extend  from  a  side  wall  of  the  channel.  In  use,  the  tool 
will  be  disposed  horizontally.  The  tile-holding  portions 
are  formed  in  an  approximately  V-letter  or  U-letter 
shape  in  cross-section  so  as  to  be  directed  outwardly 
with  respect  to  each  other. 

On  the  other  hand,  the  tile-supporting  tool  2  is 
composed  of  a  base  2a  and  a  tile-holding  portion  2b. 
The  base  2a  is  formed  in  an  approximately  L-letter 
shape  in  cross-section,  and  in  its  rise  portion,  a 
plurality  of  drain  holes  2c  are  formed  in  its  longitudinal 
direction  at  constant  intervals.  The  tile-holding  portion 
2b  extends  from  a  flange  portion  of  the  base  2a.  The 
portion  2b  is  formed  in  an  approximately  V-letter  or  U- 
letter  shape  in  cross-section  similar  to  the  tile-holding 
portion  1  b. 

In  addition,  the  base  1a  and  the  tile-supporting 
portion  1  b,  1  b  in  the  tile-supporting  tool  1  and  the  base 
2a  and  the  tile-holding  portion  2b  in  the  tile-supporting 
tool  2  are  integrally  formed  from  metallic  plates  of 
stainless  steel  or  aluminium  or  synthetic  resin  ma- 
terial,  and  simultaneously,  it  has  a  required  amount  of 
an  elastic  force  (spring  force). 

A  tile  3  is  formed  in  a  rectangular  plate  shape, 
longer  in  its  horizontal  or  vertical  direction,  and  formed 
with  concave  portions  3a,  3a  having  an  approximately 
V-letter  or  U-letter  shape  in  cross-section,  corre- 
sponding  to  the  tile-holding  portions  1b,  2b,  and  cap- 
able  of  engaging  with  the  tile-holding  portions  1b,  2b. 

The  tile  3  can  be  formed  by  an  extrusion  molding 
method  to  precision  tolerances  so  that  the  concave 
portion  3a  formed  in  the  rim  of  the  tile  3  is  capable  of 
fitting  between  the  tile-holding  portions  1  b,  2b,  of  adja- 
cent  tile-supporting  tools. 

In  addition,  if  possible,  the  concave  portions  3a  is 
formed  not  only  in  both  upper  and  down  sides  of  the 
tile  3,  but  also  in  both  left  and  right  sides.  This  enables 

lateral  fixing  of  the  tile  with  greater  ease. 
The  tile-supporting  tools  1  thus  formed  are  set 

horizontally  at  constant  intervals  between  the  tile-sup- 
porting  tools  2,  2  which  are  installed  horizontally  at 

5  uppermost  and  lowermost  positions.  The  tools  are 
supported  to  a  wall  by  screwing  or  welding. 

The  tiles  3  are  attached  by  placing  them  in  a  row 
in  the  longitudinal  directon  of  the  tile-supporting  tools 
1  ,  2  between  the  upper  and  lower  tile-supporting  tools 

10  1,1,  and  between  the  tile-supporting  tool  1  at  the 
uppermost  stage  and  the  bottom  end  and  the  tile-sup- 
porting  tool  2  at  the  immediately  lower  or  upper  posi- 
tion,  to  construct  the  entire  tile  wall  (refer  to  Figures  1 
and  2). 

15  Each  of  the  tiles  between  the  tile  supporting  tools 
1  ,  1  and  between  those  2,  2  are  fixed,  respectively,  by 
inserting  the  tile-holding  portions  1  b,  2b  of  the  tile- 
supporting  tools  1,2  into  the  upper  and  lower  concave 
portions  3a,  3a  of  the  tile  3. 

20  In  such  a  case,  as  the  tile-supporting  tools  1  and 
2  have  a  certain  large  elastic  force  or  resilient  charac- 
ter  the  tile  3  is  firmly  held  between  the  upperand  lower 
tile-holding  portions  1b,  2b. 

Figures  3,  4  and  5  show  a  tiled  wall  structure 
25  using  the  tile-supporting  tools  1,  2  and  the  tiles  3. 

Of  all  these  figures,  Figure  3  shows  the  appli- 
cation  of  such  a  structure  to  a  reinforced  concrete 
wall.  A  plurality  of  tile-supporting  tools  1  and  2  are 
directly  attached  to  the  wall  surface  4  by  anchor  bolts 

30  5,  and  the  entire  tile  wall  is  constructed  by  inserting  a 
plurality  of  tiles  3  between  the  tile-holding  portions  1b, 
2b  of  the  tile-supporting  tools  1  and  2  piece  by  piece. 

Then,  in  Figure  4,  the  tile-supporting  tools  1  and 
2  are  not  directly  attached  to  the  wall  surface  4,  but  a 

35  steel  frame  6  is  attached  to  the  wall  surface  4  as  a 
base  material.  A  plurality  of  tile-supporting  tools  1  and 
2  are  fixed  to  this  steel  frame  6  by  setting  bolts  7,  and 
the  entire  tile  wall  is  constructed  by  inserting  a 
plurality  of  tiles  3  between  the  tile-holding  portions  1b, 

40  1  b  of  the  tile-supporting  tools  1  and  2  and  between 
those  1b  and  2b. 

Moreover,  the  steel  frame  6  is  constructed  by 
assembling  left  and  right  vertical  frames  6a,  6a,  upper 
and  lower  horizontal  frames  6b,  6b  and  middle  frames 

45  6c,  6c.  These  are  made  of  lightweight  channel  steel 
and  angle  steel  and  arranged  in  a  vertically  orientated 
rectangular  lattice  frame  of  required  dimension. 

Adoption  of  the  embodiments  of  Figures  3  and  4, 
makes  it  easier  to  construct  a  new  tile  finish  for  the 

so  surface  of  a  reinforced  concrete  wall  as  compared 
with  the  prior  art  which  involves  use  of  adhesive  mor- 
tar. 

In  addition,  in  the  case  of  repairing  a  wall  finished 
according  to  an  embodiment,  a  repair  can  be  directly 

55  carried  out  on  a  tile  without  the  need  to  remove  it. 
Therefore,  the  repair  can  be  done  extremely  easily. 

Furthermore,  in  the  embodiment  of  Figure  4,  if  the 
steel  frames  6,  the  tile-supporting  tools  1,  2  and  the 

4 
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tiles  3  are  assembled  in  a  factory  or  on  site,  and  then 
attached  to  the  wall  surface  4,  it  becomes  possible  to 
cover  wide  areas  at  a  time.  This  results  in  an  increase 
in  installation  efficiency. 

In  the  case  where  a  steel  frame  is  to  be  positioned 
between  the  tools  and  the  wall,  and  the  tiles  3  at  the 
uppermost  stage  and  the  bottom  end  are  already  in 
position,  it  is  necessary  to  remove  those  tiles  3  at  the 
uppermost  stage.  This  is  because  the  tiles  3  at  the 
uppermost  stage  and  the  bottom  end  stand  in  the  way 
of  the  steel  frame  6,  thereby  preventing  installation  of 
the  steel  frame  6  to  the  concrete  wall  surface  4.  The 
tiles  3  at  the  uppermost  stage  should  be  reset  in  posi- 
tion  after  the  steel  frame  6  is  installed. 

Figure  5  shows  the  tiled  curtain  wall.  The  curtain 
wall  8  is  constructed  by  sticking  water-proof  plates  6d 
composed  of  a  thin  metallic  plate  to  the  outdoor  side 
of  the  steel  frame  6  illustrated  in  Figure  4.  The  tile-sup- 
porting  tools  1  and  2  are  attached  to  the  outer  side  of 
the  water-proof  plate  6d  with  screws  or  by  welding.  A 
plurality  of  tiles  3  are  subsequently  attached. 

The  diameters  of  the  left  and  right  vertical  frames 
6a,  6a,  the  upper  and  lower  horizontal  frames  6b,  6b 
and  the  middle  frames  6c,  6c  of  the  steel  frame  6  and 
the  installation  interval  of  the  middle  frame  6c  of  the 
steel  frame  6  are  determined  on  the  basis  of  various 
design  conditions  of  expected  wind  pressure  or  the 
like. 

According  to  the  tiled  curtain  wall  8,  the  cladding 
of  external  walls  can  be  practiced  as  soon  as  they  are 
finished,  and  therefore,  the  construction  time  of  the 
works  is  shortened. 

In  any  of  the  embodiments  of  Figures  3,  4  and  5, 
the  tiles  3  are  not  completely  fixed  to  the  tile-support- 
ing  tools  1  and  2,  but  are  merely  held  between  them. 
Therefore,  it  is  simple  to  exchange  any  tile. 

Figures  9  and  1  0  show  the  structure  of  a  tile  joint 
portion,  and  a  joint  member  10  is  interposed  between 
the  upper  and  lower  tile-holding  portions  1,  1b  of  the 
respective  tile-supporting  tools  1  and  2  and  between 
those  2b,  2b.  In  addition,  a  design  effect  is  risen  by 
interposing  the  joint  member  1  1  between  the  left  and 
right  tiles  3,  3. 

The  joint  members  1  0  and  1  1  are  formed  in  a  cir- 
cular  rod  or  circular  hollow  rod  shape  in  cross-section 
by  synthetic  resin,  synthetic  rubber  or  metal  of  alumi- 
nium  or  steel. 

Furthermore,  Figure  1  1  shows  a  modification  of 
the  tile-supporting  tool  1,  and  the  spring  force  is 
strengthened  by  forming  the  base  1a  in  a  triangle 
shape  instead  of  an  approximately  lip  channel  shape 
in  cross-section. 

Industrial  Applicability: 

As  above  mentioned,  the  tile-supporting  tool,  the 
tiled  wall  structure  and  the  tiled  curtain  wall  structure 
set  tiles  by  means  of  the  tile-supporting  tool  having  a 

simple  shape  without  using  plaster  material  such  as 
adhesive  mortar,  and  therefore,  they  enable  to  set 
tiles  easily  and  execute  new  tile  walls  with  ease. 

The  tile-holding  portion  of  the  tile-supporting  tool 
5  is  also  formed  in  an  approximately  V-letter  or  U-letter 

shape  in  cross-section,  and  the  concave  portions  cap- 
able  of  engaging  with  the  tile-holding  portions  are  for- 
med  in  the  upper  and  lower  rim  end  portions  of  the  tile 
corresponding  to  the  shapes  of  the  tile-holding  por- 

10  tions.  Furthermore,  as  a  constant  large  spring  force  is 
given  to  the  tile-supporting  tool,  the  tiles  can  be  set 
with  security. 

In  case  it  is  necessary  to  repair  an  existing  tile 
wall  executed  by  adhesive  mortar,  embodiments  can 

15  be  applied  to  the  existing  tile  wall. 
In  addition,  as  it  is  possible  to  exchange  some  of 

the  tiles  as  required,  repair  by  the  single  exchange  of 
tiles  can  be  practiced. 

In  the  case  of  exchanging  the  tiles,  the  colour 
20  matching  with  the  existing  tiles  can  be  achieved  more 

easily,  and  there  is  no  anxiety  about  the  occurrence 
of  any  misregistration  at  all.  Therefore,  partial  repairs 
can  be  practiced  with  security. 

Moreover,  as  a  rectangular,  circular  or  circular 
25  hollow  joint  member  in  cross-section  is  interposed  be- 

tween  the  upper  and  lower  tile-holding  portions  of 
each  tile-supporting  tool  and  between  the  left  and 
right  tiles,  its  design  effect  is  also  extremely  high. 

Furthermore,  in  case  of  using  the  joint  member 
30  formed  in  a  circular  or  circular  hollow  shape  in  cross- 

section  from  synthetic  rubber  or  the  like  as  a  joint 
member,  the  adhesion  between  the  tile-holding  por- 
tion  of  the  tile-supporting  tool  and  the  tiles  is  ext- 
remely  high,  and  a  airtightness  as  well  as  water 

35  tightness  can  also  be  secured. 
Furthermore,  there  is  no  anxiety  at  all  about  the 

dirt  due  to  the  "efforescence  phenomena"  that  gener- 
ate  the  tile  settings  due  to  the  backing  of  mortar  and 
concrete,  and  there  is  no  anxiety  at  all  about  the  strip- 

40  ping  of  the  tiles  later  on. 

Claims 

45  1.  A  tile-supporting  tool  characterised  by: 
a-base  (1a)  and  a  pair  of  arm  members 

(1  b)  extending  from  the  base  and  together  defin- 
ing  an  elongate  channel  member;  and 

tile-holding  formations  (1b)  formed  in  the 
so  arm  members  for  engaging  corresponding  for- 

mations  in  tiles;  wherein  the  base  and  arm  mem- 
bers  have  a  resilient  character  whereby  tiles  can 
be  removeably  supported  between  adjacent  tile- 
supporting  tools. 

55 
2.  A  tile-supporting  tool  (1)  according  to  Claim  1, 

wherein  the  tile-holding  formations  (1b)  are  for- 
med  of  a  pair  of  generally  "V"  or  "U"  shaped  pro- 
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trusions  each  extending  along  the  length  of  a  res- 
pective  one  of  the  arm  members. 

3.  A  tile-supporting  tool  according  to  Claim  2,  whe- 
rein  the  protrusions  of  the  arm  members  are  5 
directed  away  from  one  another  so  that  they  are 
suitable  for  being  received  in  corresponding 
recesses  formed  in  tiles. 

4.  A  tile-supporting  tool  according  to  Claim  1  ,  2  or  3,  10 
wherein  the  channel  has  a  generally  rectangular 
cross-section,  the  arm  members  extending  gen- 
erally  perpendicularly  outwardly  from  one  side 
thereof. 

15 
5.  A  tile-supporting  tool  characterised  by  an  elon- 

gate  base  (2a)  having  a  generally  "L"  shaped 
cross-section  and  an  arm  member  (2b)  extending 
along  the  length  thereof,  the  arm  member  being 
provided  with  a  tile-holding  protrusion  along  its  20 
length. 

6.  A  tile-supporting  tool  according  to  Claim  5,  whe- 
rein  the  tile-holding  portion  is  of  generally  "V"  or 
"U"  profile  and  the  arm  member  is  of  generally  "L"  25 
shaped  cross-section. 

7.  A  tiled  wall  structure  comprising  tile-supporting 
tools  according  to  Claim  1  and  Claim  2,  wherein 
the  tile-supporting  tools  are  fixed  at  intervals  cor-  30 
responding  to  the  dimensions  of  the  tiles  to  be 
supported  thereby,  wherein  the  tiles  are  suppor- 
ted  between  adjacent  tile-supporting  tools  by  the 
protrusions  of  the  respective  tools  being  resi- 
liency  received  within  corresponding  recesses  35 
provided  in  the  tiles. 

8.  A  tile  wall  structure  according  to  Claim  7  wherein 
the  tile-supporting  tools  are  mounted  onto  the  sur- 
face  of  a  steel  frame  formed  in  a  rectangular  lat-  40 
tice  frame  shape  which  itself  is  mounted  directly 
onto  a  wall  surface  which  may  be  of  concrete. 

9.  A  tiled  wall  structure  according  to  Claim  8  wherein 
the  steel  frame  has  a  water  proof  plate  composed  45 
of  a  thin  metallic  plate  on  the  side  thereof  away 
from  the  wall  performing  a  tiled  curtain  wall. 

10.  A  tiled  wall  structure  according  to  any  one  of 
Claims  7  to  9,  wherein  a  joint  member  is  inter-  50 
posed  between  the  arm  members  of  each  tile- 
supporting  tool,  the  joint  member  having  a 
generally  rectangular  or  generally  circular  cross- 
sectional  profile. 
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