DECORATI VE TI LE AND METHOD FOR | TS MANUFACTURE The present invention

relates to tiles to be bonded to walls for interior decoration, and to a

met hod ;f.or manufacturing them Decorative tiles which are bonded tg COLMF%?l
5 and, |I's of a building have al nost al ways been porcelain ti
bearlngvvg?ious- patterns-and col ours. However, porcelain tiles have
drawbacks. For exanple, their manufacture is conplex and they are C
expensi.ve because the manufacturing procesk-includes 10 a high

temperature treatment step. Metal tiles have been proposed for.use instead

of “porcelain tiles, 198 g %ﬂwgﬁﬁéﬁ%& S 2aRRSFabthRE: the raw

materials are expe ; Fee—oe a conpl ex
“plating 15 st ep. FurthernDre metal tiles have the drawback that they
cannot be directly bonded to a concrete wall because. they are attacked by

exuded al kaline Iiquids. The present invention provides tiles; especially
decorative tiles, wEhehPEeseRE HRYRREL9n ERIRHSBOE90EIles RerBRe wall s

wi t hout fear Oﬁoﬁ&éaoﬁbOaamebf@ﬁBmEbemﬁveéeceatabﬁp andavidea a cheap and

sinpl e nethod for nufact uri ecor at tiles which have the |uxury and
gr andeur of ne?ﬁthglggr %@%B?%?ﬂﬁr hég%fesent i nvention a decorative

tile 25 conprlseseaoretinetblye$|Wblghankembphdadr§Qgﬁ°§9$$§ce coat ed by
a netal @ CerQﬁhcwéfigrofyasﬂﬁﬁiaﬂﬁg Ravd h2mesef alk8y8ehakn! ayer being

R LRI PRI s MR A
ag/ necessary or Hewevebteporhelamhetmmgsbhapetdeawbdckfhe Foke blank naymﬁ
made of CergﬂhﬁplgalEth}SthEEESture is complex and they are
expensive because the manufacturing process includes
10  a high temperature treatment step.
Metal tiles have been proposed for use instead
of porcelain tiles, but they are expensive for two
reasons; first, the raw materials are expensive and,
secondly, their manufacture includes a complex plating
15 = step. Furthermore, metal tiles have the drawback that they

cannot be directly bonded to a concrete wall because
they are attacked by exuded-alkéline liquids.
The present invention'provides tiles, especially
decorative tiles, which can'bg directly bonded to
i 20 concrete walls without fear of corrosion problems.' {
' . The invention also provides a cheap and simple method
for manufacturing decorative tiles which have the

luxury and grandeur of metal tiles.
According to the present invention a decorative tile
25 comprises a refractory tile blank with a rough surface
_ coated by a metal or ceramic layer by spraying, a surface
of the metal layer being coated with a coating material.
The spraying process may use for example, copper, brass, a
~ nickel alloy, stainless steel, ceramic or the like and, if
30 necessary or desirable, the tile may be.patterned. .
The tile blank may be made of ceramic, calcium silicate -

or slate.



L

or.slate. = 2. The surface of the refractory tile blank nust be
sufficiently rough for sprayed netal or ceramc to adhere to its

such a rough surfaee is sone- tinmes known in the art as a "sand _or
"pear-skin 5 |ike" surface. Thereafter the coated surface is r
cq?}ed with a coating conpound, such as a resin, so that oxidati of the
metal coating can be prevented. Ceramic materials, as opposed to netal s,

whi ch. 10 may be used in the spraying step iBe¢lude synthetic naterials
(e.g. oxides and i.n h_as.alum pa (A1203;, di al.um ni um tri oxi de),
nmagnesi a (MO mgﬁgsgh%fg%gdg?ﬂt Fred '%\é@%bz&,ﬂﬁ ﬁllﬂr‘ﬂ]ﬁ.u‘ﬂuéﬁ:o?iede) and
spi nel (MyO. [ er r] suffgedentity orodgh df ot usprayed tmétad @) cedlamitbtel which

are wor kabl e throdghesar ayi 08 S [ f,or ceram cs
with particularly 3 P6s oT-ARCE; MUGH éggﬁt@ %El er%l(:lar%’ai AGMST t he

tQi%h geltln poj nts. For a be .
present invention -BR§ tBORoW hERE | 3-eds e "Randkikelo oat f"oenr-skiar ence
wi |1 now be nesle, lbkellagunfaesanptiterdaftdie 0 QHadAE Rardaaw BgS, in
which:- Figure 1 §Qg@ﬁ i i I enbodi nent of decorative
tile in accordance m[tﬁgtﬁggtéggﬁ%€ﬁi%;é§ﬁ {ﬂ% 92?p°ung'F§&GSeaE &hows a
sectional view t akKBfiRkof§ ERat|exidation ofy themetal cBaging Sashows an
enl arged view of beppeévefAted.
| Ceramic materials, as opposed to metals, which
| 10 may be used in the spraying step include synthetic
D _ materials (e.g. oxides and spinel) such as alumina
(A1203; dialuminium trioxidg), magnesia (MgO; magnesium
oxide), zirconia (Zroz; ziréonium dioxide) and spinel
(MgQ.A1203; magnesium oxide-dialuminium trioxide), all
15 of which are workable thrqugh spraying. Plasma
spraying may be used for ceramics with particularly

high melting pqints. -
For a better understanding of the present

* invention, and to show how it may be put into
20 effect,.reference will now be made, by way of
example, to the accompanying drawings, in which:-
Figure 1 shows a top view of a first embodiment
of a decofative tile in accordance with. the pfesent
v invention; o
.25  Figure 2 shows a sectional view taken along
the line II-II in Figure 1;
- Pigure 3 shows an enlarged view of a portion
indicated by III in Figure 2; _ '
| Figures 4, 5 and 6 show perspective views in
30 successive steps dhring fébrication of a decorative
tile in accordance with a second embodiment of the
present invention; '. '
Figure 7 shows a sectional view of the tile
-shown in Figure 6 showing the lamination of metal
35 layers; and




indicated by Il in Figure 2; Figures 4, 5 and 6 show perspective views in .

Wi t

sect |

nmetal 35 | ayers;

30 s ssive steps during fabrication of a decorative tile in accordance
ﬁgﬁgecond enbodi ment of the present invention; Figure 7 shows a

view of the tile shown in Figure 6 showi ng the |am nation of

and 3. Figures 8 to 17 show views taken during the ;;

steps of manufacture of a decorative tile iyn - accordance with a third
enbodi ment of the present invention; Figures 10, 12 and 17 are sectional 5
views, on an enlarged scale, of Figure 9, 11 and 16 respectively. Figures
1, 2 and 3 show a first enbodi ment of the present invention. Abrasive
particles are b.lown against .the surface of a refractory tile 10 bl artk 1
which is in the formof a suitably shaped (.for exanple, square) plate and

“whi ch. is ‘nmade.

a result,

Thereafter the sand

1is. coated wn?ﬁeaslﬁﬁe?a§“5?°5%¥

of such- material as ceramc, calciumsilicate or slate. As

the tile bbgghréghsste i‘ﬁr’éhé*l%ﬁ:é%fs ReersS ldut-thigkengur f ace.

n-1like surf ce of the tile bl ank
g élﬂ:ffie‘%%r apsetis 485, st ainl ess

steel or a ni ckabcabaeuceowienrantm.rdbanbmd.ﬁmsmay:ﬁﬂg:heplpmeseat to a
t hi ckness of abgﬁgegﬁég? Qigugg% 1&-h91i GV _]_2:7 ?aq'.'e se‘@tlﬂonl%‘i referred to as -

| ayer

t he "net al
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views, on an enlarged scale, of Figure 2, 11 and
16 respectively._

Figures 1, 2 and 3 show a first embodiment of
the present invention. Abrasive particles are
blown against the surface of a refractory tile
blank 1 which is in the form of a suitably shaped
(for example, square) plate and which is made of
such-material as'ceramic, calciun silicate or slate.
As a result, the tile blank 1 has a sand-like or
pear-skin-like surface. Thereafter the sand-like
or pearfskin—like surface of the tile blank 1 is
coated with a layer 2 of metal such. as copper,
brass, stainless steel or a nickel alloy, or
ceramic by a spraying process to a '
thickness of about 0.15 - 0.2 mm. The layer 2
will be referred to as the "metal layex". Next,

" a layer 3 of a resin such as polyester or any other

suitable coating material'is coated over the metal
layer 2 so that the gloss of the metal layer 2 can
be maintained, " oxidation of the metal layer 2
can be prevented and the'surface appearance of the
metal layer 2 can be enhanced. Thus a decorative
tile 4 is prov1ded _ '
When the metal layer 2 is to be formed from
metal with a high melting point such as stainless
steel, it is preferable from the point of view -



[ . ) .
a |ayer 3 of a resin such as polyester or any other suitable coating
material is coated over the netal layer 2 so that the gloss of the netal.

lrayer 2 can be maintai ned, oxi dation of the netal |ayer 2 25 be
prevented and the surface appearance of the netal |ayer 2 can be GW£E§56d'
Thus a decorative tile 4 is provided. \Wen the netal layer 2 is to

forfred frommetal with a hi gh. nel ting point guch.as stainless 30 steel,
it is preferable fromthe point. of view * of adhesion that, first, a
metal w.ith a low nelting point (such as zinc alloy) is sprayed as an
under- coat over the sand-like or pear-skin-like surface of the tile blank
1 and that, secondly, the netal 5. with a higher nelting point is
sprayed over it. This enhances the adhesion of the nmetal layer 2. This is
because whereas netal with a high nelting point shrinks a great deal after

havi ng been sprayed and stic oor, o the tile blank metal . wth, 10

a low nelting poi Qéhﬁ?ﬁﬁﬁIQE#%’nEE*ﬁ%H.ang%agewgggéﬁr%9%dm%ﬁﬁm5ﬁheres
well to the tile pbink (shch.fasa zdawordiloye sl eptayedhas aatemiersS is
required, a desir , S Oty | S. - € ; or ned,
prior to the coaf%%apg%hﬁigﬂﬁitai ll&ﬂe %r ggg?hgﬁgﬂr¥§%% %?rﬁiﬁétile bl ank

1, which.is then ¥aKkee Sdandy }aéglrda§h9§rpﬁﬁf’96¢é¥f atle gL agai nst
the surfacedof theighl® HilgHee heﬁ.&i&xl@afpotihe' ikl epbhgall dvéasig. sand-like or
pear- This enhances the adhesion of the metal layer 2.
This is because whereas metal with. a high melting
point shrinks a great deal after haying been sprayed
and sticks poorly to the tile blank 1, metal with.
a low melting point does not shrink much. after being
sprayed and adheres well to the tile blank 1.

If a decorative tile 4 with a pattern 5 is
required, a desired pattern consisting of ridges
and valleys is formed, prior to the coating of the
metal layer 2, at the surface of the tile blank i,
which is then baked. Thereafter, abrasive particles
are blown against the surface of the tile blank 1
so that the tile blank 1 has a sand-like or pear-

skin-like surface. Next, the metal layer 2 is

Lo 20 coated in the manner described above and its surface |
of the metal layer 2 is polished with wire wool or
a polishing cloth so that the ridge—and-valley
pattern 5 becomes visible. In this way, the pattern
5 as shown in Figure 1 can be obtained. The pattern
5 on the metal layer 2 may be coloured with. a paint
or pigment so that the pattern 5 is clearly visible.

. The decorative tile 4 which. has been manufactured
in the manner described aboye can be directly bonded
at its back surface to a concrete wall of a building
with mortar, cement or resin adhesive. o

~
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skin-1like surface. Next
described above and its surface of the netal layer 2 is polished with.wire
vvoola polishing cloth. so that the ridge-and-valley pattern 5 becones

Vi Si & In thi
The pattern 25

, the netal layer 2 is. 20 coated in the nenner,

s way, the pattern 5 as shown in Figure 1 can be obtai'ned.

S5ont

he netal |ayer 2 may be coloured with a paint or

pigment so that the pattern 5 is clearly visible. The decorative tile 4
whi ch. has been manufactured in the nanner 8escribed above can be directly
bonded at its back. surface to a concrete wall of -a building 30 with

nortar, cenent

or resin

adhesive. - -- - 5. Figures 4 to 7 show a

second enbodi nent of the present invention. A pattern 5 is fornmed by
| am nating netal |ayers.

1 is coated with.

More particularly, the surface of the tile blank

the metal layer 2 in the 5 manner described above,

and then 'a layer 6 of a netal having a different colour fromthat of the
metal layer 2'is codiipusp 4 #& dl sBpMapi FECPREcERBOILTERE (@ fihen t he
pattern 5. Thergpeddait tigrditiidn. agepatdeaRdsbisafemieat ey Tanfhacimyer 3

of a coating material, to 10

.. forl ' ile. ) |
the first enbodiHeht lﬁgfﬁﬁ-beﬁ°§%g$8%ﬁ%{%ﬁ?r?gﬁ-lgygﬁ%lﬁ g‘béﬁé%réé $es and 3,

t.he case of

abrasive parti ditle dladkd dvisagoated withr theemetad Iayemb? yishedped (for
-exanpl e, squar ‘i-':%(ar{rf‘Jfoet

e surface. , ‘suc ramc i s
having a different colour from that of the metal layer

or pear-skin-|
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2 is coated by a metal spraying process so as to form

1dd &% Kk hat 41 ' d-1ik
fsigd S ond S1ebalLboRCB e 3 ocar ke

the pattern 5. Thereafter the metal layers 2 and 6
are coated with a layer 3 of a coating material to

- form a decorative tile 4.

As is the case of the first embodiment described
above with reference to Figures 1, 2 and 3, abrasive

particles

are blown against a surface of a suitably

shaped (for example, square).refractory tile blank 1
so that it acquires a sand-like or pear-skin-like

" -surface.
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A metal 2 such as a white ceramic is

melted and sprayed over the sand-like or pear-skin-
like surface of the tile blank 1 (to a thickness of

about 1.5
coated oy

= 2 mm). Thereafter a resin paste is
er the metal layer 2 (except pattern portions

2a) and a bright metal such as.brass, stainless steel
or the like having a different colour from that of the

metal lay
portions

er 2 is melted and sprayed over the pattern
2a, whereby a pattern layer is formed as

shown in Figure 6. After the pattern 5 has been

produced
paste is
2 and the
polished.

"blank 1

by this screen printing process, thg resin

removed from the surface of the metal layer
surfaces of the metal patterr layers 6 are
Thereafter the whole surface of the tile

is coated with a layer 3 of a transpatent
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mel ted .and ‘sprayed over the sand-like or pear-skin- like surface of the
tile blank .1 (to a thickness of about 1.5 - 2 nm).. Thereafter a rgsiR -
paste is 20 ° coated .over the netal |ayer 2 (except pattern portio s§%§)r
and a bright metal such.as.brass, stainless steel or the like havin :
different colour fromthat of the. nmetal layer 2 is nelted and spray€d over
thé/pattern portions 2a, whereby a pattern layer is forned as 25 shown
in Figure 6. After the pattern 5 has been Produced by this screen
printing process, the resin paste is renoved fromthe surface of ‘the netal

| ayer 2 and the surfaces of the netal patterr layers 6 are polished.
Thereafter the whole surface of the tile 30 blank 1 is coated
with a layer 3 of a transparent 6. coating material so as to prevent

oxi dation of the netal pattern |layers 6 (see Figure 7). As described above,
a decorative tile with the.pattern consisting of the nmetal |ayers 6 can be
sinply provi ded. ®ating matexigd: $6dasokor preveny exnbdatiom ?)és*ﬂ'@ fromthe

surface of the ngigdal Pitedn %a&%rh”%eﬂ§€et?§gﬁfée7)p'3&3 deddtiibay hot
wat er bath.so as to swell or saturate This nmethod is

te.
enpl oyed in the rﬁﬂﬂﬁ%ﬂnﬁu4$QSFa§iH§cBFéﬁlV@tﬁlFﬁg RRERYR LORTSEGRI with. a
third enbodi nent «f ﬁﬂem@eﬂhylemseﬁt ican, beosimpiipsprovidedel ow with '

(T Ter 1o Chay ot RsiEe B Sl AR MNTEbE pRlQleler @l L00T
to Figures 4 to 7Bunfigce off theypetal layer 2 is to immerse the tile
_ blank 1 into a hot water bath so as to swell or
saturate the resin paste. This method is employed
_ in the manufacture of a decorative tile in accordance
10 with a third embodiment of the present invention, to
be described below with reference to Figures 8_to.17.
The third embodiment as shown has a pattern
different from that of the second embodiment described
above with reference to Figures 4 to 7, but it is of
15 course to be understood that the third embodiment
may have the same pattern as the second embodiment.
First, abrasive particles are blown against a
surface of a refractory tile blank 1 so that the
tile blank 1 has a sand-like or pear-skin-like
, 20 surface. The sand-like or pear-skin-like surface
' of the tile blank 1 is coated with. a metal layer 2
by a metal spraying process. A water soluble resin-
paste 7 is applied over all the surface of the metal
layer 2 except pattern portions 2a by a screen
‘25 printing process (see Figure 10). After the resin
paste 7 has dried, a metal 6 having a different
colour from that of the metal layer 2 is melted and
spréyed over the surface of the tile blank 1, whereby
a pattern is formed by the lamination of the metal
30 -layers 2 and 6 (see Figures 11 and 12).. The above-




15 course to be understood.that the third enbodi nerit may have the sane’
patteraas the second enbodi nent. First, abrasive particles are blown
agai y surface of a refractory tile blank 1 so that the tile bllank 1 has
a san ke or pear-skin-like 20 surface. The sand-like or - .
pear-5Kin-like surface-of the tile blank 1 is coated witha netal |ayer 2 by
a netal spraying process. A water soluble resin. paste 7 is applied over '\
all the surface of the netal |ayer 2 exceptzpattern portions 2a by a screen
25 printing process Csee Figure 10). After the resin paste 7 has dried,
a metal 6 having a different colour fromthat of the netal layer 2 is

mel ted and sprayed over the surface of the tile blank 1, whereby a pattern
is formed by the | am nation of the netal 30 | ayers 2 and 6 (.see Figures
11 and 12). The +above- 7. described steps are substantially simlar to
t hose 'of the second enbodi nent described with.reference to Figures 4 to 7.
One of the feat de-esrtbbedha'tépsralrenhm&ifam::éné» sinfi9ia3e%d Rhbig fact that

after the pattepg Ppat t layers .6 have been forned, the tile
blank 1 is immer segﬁlentggcgﬁ‘%o%@g%%t‘ﬂ%’s?%‘£

: RehiR- K@ fergnce £9 so t hat
hot water 9 caggﬁg?Fﬁﬁ'fe§?n7paste 7 to swell or saturate:lAftFr Lhi resin
e B e L T e
whi ch. travel s | BeFH _ ct that after the pattern or the
- pattern metal layers 6 have been formed, the tile
blank 1 is immersed into a. hot water bath 8 as <
shown in Figure 13 so that hot water 9 causes. the
resin paste 7 to swell or saturate. After the resin
10 paste 7 is sufficiently swollen or saturated, the
- tile blank 1 is taken out of the hot water bath 8
and placed upon a conveyor 10 which. travels in the
direction indicated by the arrow 'a’ in Figure 14.
While the conveyor 10 transports the tile blank 1,
15 high-pressure and high-temperature water is forced
through a nozile 11 against the surface of the tile
blank 1, whereby the resin paste 7 is removed from
the surface of the metal layer 2. Therefore, the
metal which adhered to the resin paste 7 is also
20 removed (see Figure 15). o , | s
After the resin paste 7 has been removed in
the manner described above, the surfaces of the metal
pattern layers 6 are polished, rinsed and dried.
Thereafter, the surface of the tila blank 1 is coated

25 with a layer of a resin or waterglass coating
material for preventing'oxidatidn'of the metal layers
2 and 6 (see Figurés 16 and 17). '
. Bs described above, in the third embodiment, the
. water soluble resin paste is applied over all the

surface of the metal layer 2 except the pattern - -



-

direction’indicated by the arrow "a' in Figure 14. VM|Ie t he conveyor
transports the tile blank. 1, 15 hi gh- pressure and hi gh- tenperatur-
water is forced * . through a nozzle 11 against the surface of the til
bl ank 1, whereby the resin paste 7 is renoved fromthe surface of the

|.ayer 2. Therefore, the netal which adhered to the resin paste 7 is also 20
rerfoved (see Figure 151. After the resin paste 7 has been renpved in the
manner descri bed above, the surfaces of thespetal pattern layers 6 are
rinsed and dried. Thereafter, the surface of the tile blank 1 is

pol i shed,
- coated 25

with. a layer of a resin or waterglass coating material for

preventi-ng oxidation of the metal layers 2 and 6 (.see Figures 16 and 17).
As descri bed above, in the third enbodi nent, the water soluble resin paste
i.'s applied over all the 3Q surface of the netal |ayer 2 except the

portions 2a, and then another netal is nelted and sprayed over
t he surface.

adhesi on of.

pattern

t han t he pattern

of pagtj;-_éﬂlé_ezablami( theap awtherf perad pst helhed Tandef or e the
the attern net tQ ar f S e h
6?}’? n%y% 56% c% oth é‘% ttg. e ﬁigﬁﬁl 96 gé

revent attern netal which

adhered to the reei fiopnsa epdtiamn be mettt@etﬁéheﬁﬁ??n PfReth@sin paste 7
when hi gh- press”ﬁ&&%@kﬂﬁn&@é@%&téﬂé ey dfS ther cedraeal Behethe surface of

the tile bLkank 1

remain on

N\

result onI the a tern netﬁl Iaggés 2a

he tiFBap| Bhg E?tﬁ?ﬁﬁrﬁﬂ?QQQ? FeXPER®
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the pattern metal whlch.adhered to the resin paste

7 can be removed together with the resin paste 7
when high-pressure, high-temperature water is

forced against the surface of the tile blank 1.

As a result, only the pattern metal layers 23 remain
on the tile blank 1. The pattern can be formed with
a high. degree of dimensional accuracy.

It is to be understood that the present
invention is not limited to the preferred embodiments
described above and that various modifications can
be.made. For instance, the thickness of the first
metal layer 2 can be increased or decreased depending
upon the pattern and the desrred.strength of the
decorative tile. The colour of the first metal layer
2 is not limited to white; the first metal layer
2 may be of any colour. 'Moreover, after the first
metal layer 2 is formed, its surface may be polished
and washed with hot water and a suitable paste 7.may'
be applied. ' ' :

Effects, features and advantages of the present
invention can be summarized as follows: :

(I) The decorative tiles in accordance with the
present invention are simple to manufacture without
employing a complicated metal plating step. Further-
‘more, the quantity of metal used can be very low. As
a result, decorative tiles of the present invention
are inexpensive. '



a high. degree of dinensional accuracy. It is to be understood that the-
@ invention is not limted to the preferred enbodi nents 15

bed above and that various nodifications. can be made. For instance,

i ckness of the first netal |layer 2 can be increased or decreased
dependi ng upon the pattern and the desired strength of the decorative tileg;
The colour of the first nmetal |ayer 20 é Is not limted to white;

the first netal |layer 2 may be of any coloar. Moreover,. after the first
netal layer 2 is forned, its surface nay be polished and washed with hot
water and a suitable paste 7 may be applied. 25 Effects, features
and advant ages of the present invention can be sunmarized as follows: (1)
The decorative tiles in accordance with.the present invention are. sinple
to manufacture w thout enploying a conpllcated netal pl ati ng step. Further-

30 nore, the quantity of sed can y
decorative til e@q'd-f sgﬁrtm&‘ngéﬁt Foﬁa‘é x%r%?%A%‘&YJT% The tile
bl ank has a samﬂ:ﬁaldees@r tﬂa&r thki nolltkr matancepmyémaattdnegml ten net al

igagggﬂeﬁiéongl adhergf &@ §§§%%%?8§ ﬁﬂ?aFngSAE sep§$ate f?on1the

surface of thedﬂnaﬂqusmsm.whén masaheﬂayeraéees|soFmg¢a#nﬁﬂlYVMen t he net al
| ayer is ghin, st%%th t %%mofthhh@uﬁhéle b2Yehe b $onREEPER e and- | i ke or
a

'~ pear - skin-like t-he qualit
P ' the metal lay%r is gogished. When the metal layer
is thin, the surface of the metal layer also becomes S

a sand-like or pear-skin-like so that the quality of
the surface is enhanced. That is, the decorative

10 tiles are'a tceat to look at and are acceptably stable.
(III) The metal layer is coated with a layer of a
coating material so that the lustre of the metal
layer can last for“a long time and the surface
strength can be increased. _

15 = (IV) The back surface of the decorative tile is made
of a ceremic ot the like so that the decorative tile
_is not attacked even when it is directly bonded to a
concrete wall.
(Y) The method for manufacturing decoratlve tiles _

20 in accordance with the present invention does not . s
include a high-temperature treatment step, which is
used in the case of the manufacture of porcelain
tiles. As a result, energy can be saved. Furthemmore,
the number of manufacturing steps is less. As a

25 consequence decorative tiles of the present inyention

. are inexpensive.

(VI) No flammable material need.bBe used in the
manufacture of decorative tiles of the present
invention. As a consequence, decorative tiles of

3a the present invention are not flammable and are™ ~



the suwrface is enhanced. That is, the decorative 10 tiles are a tre
" look at and are acceptably stable. (Il11) The netal |ayer is coated w
fayer of a coating material so that the lustre of the metal |ayer ca
for a long tinme and the surface strength can be increased. 15 (rv).
ack surface of the decorative tile is nade of a ceramic or the like so
tAat the decorative tile is not attacked gwen when it is directly bonded to
a concrete wall. (V) The method. for manufacturing decorative tiles 20 in
accordance with the present invention does not include a high-tenperature
treatnment step, which is used in the case of the manufacture of porcelain
tiles. As aresult, energy can:be saved.. Furthernore, the nunber of
manuf acturing steps is less. As a 25 . consequence decorative tiles of the
present invention are inexpensive.. (VlI) No flammble material need.be used

in the ”H”UfaCt%h%rQEoQSCQ%E£é¥§o Ies of the present invention. As a
consequence, decorative the present invention are not

fl ammabl e and af¥IL)L AnBREEGFR RRPS3RT ok StxAng relief agrinsseihe in
strong relief agarfabet b€ cR&fHEEaDl ldfer N alhdt\idcaratilet tdeear ati ve

tiles of the pregen inventipn.are rac er ven an
unski | | ed persoff §hapP58533 a ’5?’?@%‘% %‘% %:htra(c'\’i;‘ilwe) %%thggxggge
printing ocesevien gnpunyhﬁlled person can produce a correct

pattern.

(VIII) When a screen printing process is employed,
not only but also yvarious complex patterns, including

family crests or emblems, may be formed.
10



not only hut also various conplex patterns including fanmily crests or -
enbl ens, may be forned. 10 I—”ﬂm JIMMﬂm t|ve til e conprising a
refractOr hl e blank with a roug th a nmetal or ceramc

| ayer by ying, a surface of the met al Iaye Being coated with a coatlng
mat eri al . 2. . A decorative tile according to Caim1, wherein the tile.
bl ank is nmade of ceramc,. calciumsilicate_or slate. 10 3. A decorative
tile according to d ains 1 or 2, wherein t#d-netal is copper, brass, a

ni ckel alloy or stainless steel. 4. A decorative tile according to
Clains 1, 2 or 3, wherein the coating naﬁéiééﬁéés resin or waterglass. 5.

A decorative tile according to any one of 1 to 4, wherein a pattern
consisting of a layer 20 of netal or ceramc forned by spraying is

i nterposed between the said netal layer and the coating material. 6. A

met hod for nanuffcturlng a decorative tile which conprises roughening a ,
surface of a reftactory 38Forative tfle,compoising porafyaskeey thi®kness, a-
| ayer of a netal bbanlceﬁﬂm(ammrgl't mrfadghedateduwigheabpes8pl ayng, and '

coating the net fg 'H?”?pfﬂfﬁﬁg, acgggfggenggeghglmégafnhance t he

| ustre of the ne ceran1c
: ayer belng coaté§/w1th ‘a coating material.

5

2. A decorative tile according to Claim 1, wherein \;j
the tile blank is made of ceramic,. calcium silicate:
or slate. '

10
3. A decorative tile according to Claims 1 or 2,

wherein the metal is copper, brass, a nickel alloy
or stainless steel.

15 4. A decorative tile according to Claims 1, 2 or
3, wherein the coating material is resin or waterglass.

5. A decorative tile according to any one of

Claims 1 to 4, wherein a pattern consisting of a layer
20 of metal or ceramic formed by spraying is interposed "

between the said metal layer and the coating material.

6. A method for manufacturing a decorative tile
which comprises roughening a surface of a refractory
25 tile blank, forming, to a desired thickness, a layer
of a metal or ceramic over the roughened surface.by
spraying, and coating the metal or ceramic layer with-
a coating material to enhance the lustre of the metal

or ceramic layer.
30 _ . - -



30+ 12, 7. A nmethod according to Jaim6., wherein a pattern is forned .
over the said netal or ceramc |la f | ami nate of a met g \5
Teram ¢ havi'ng, a different col ourmllmvm,"'m,iﬂﬂam said netal or cer@c\»_
| ayer, and wherein the said netal er ceramsc s and the pattern aye
coated with.a coating material. 8. A met hod according to Claim?7,

rein a paste is applied over all the surface of the said netal 10 or
ceram c | ayer except the pattern portions, a netal or ceram c having a
different colour fromthe said nmetal or ceramc layer is nelted and sprayed
"over the pattern portions and the paste is renoved. 15 9. A net hod '

according to Claim8, wherein the paste is renoved by immersing the tile
bl ank. into hot water so as to swell or saturate the paste and by forcing

hi gh- pressure water against the swollen or saturated paste. 20 10. Atile
substantial |y ag. deschlpegnyt tgce@; G5 Q4P odf WHeRE3n Alpacedriet hod
for manufacturing a tile stantl a scrlbed MAtﬁ reference to

the draw ngs. 18 formed over the sa metal or ceramic layer .by
forming a laminate of a metal or ceramit having a
different colour from that of the said metal or ceramic
5 layer, and wherein the said metal or ceramic layer and
the pattern are coated with. a coating material.

8. A method according to Claim 7, wherein a paste
is applied over all the surface of the said metal

10 or ceramic layer except the pattern portions, a metal
or ceramic having a different colour from the said
metal or ceramic layer is melted and sprayed over
the pattern portions and the paste is removed.

15 9. - A method according to Claim 8, ﬁherein the
paste is removed by immersing the tile blank into
hot water so as to swell or saturate the paste and
by forcing high-pressure water against the swollen
or saturated paste.
20
10. A tile suhstantially as described with.reference
to the drawings.

11. A method for manufacturing a tile substantially
25 as described with reference to the drawings.




