,;eéeD’G;TZ_+ COVPOUND TI LE HAVI NG A NATURAL STONE VI SI BLE FACE AND
MANUFACTURI NG PROCESS 5 OBJECT OF THE | NVENTI ON The pre:
consists of ,a conpound tile with a natural stone visibl eW!

i i on
A -
marbl e, of the type conprising a plate of; natural stone o

thickness and firmy fixed by adhesive neans to a rigidificafP8#*and 10

st rengt heni nmgﬁggrti ng sheet, said sugport havi ng a ]fparti cul ar

conposi tion R HAYING 3 NATYRAL| BTONE YASAEFEFAYE cs of the natural
st one pl at e. AfkbeMRRESCYURINGEPROCKES| SO consi sts of a process for

manuf acturi ng the above-nentioned tiles, in which the un n the
natural stone plate and the supporting plate is nade by Hﬁnm‘ ﬁ‘ mmmacuri ng
t he adhesi ve between plate and sheet in an oven. The conpoun |Te W th

nat uy al ston%ﬁ%ﬁb@gc{&c(}%b‘%& present invention has a spé%oi’o&

application i ors ich coomonly use natural stone, mainly for
decorati on. DESCRITREl ONe&bnT HmVvEhATEN CRoTHEB ARG A thepatrat 1ok whehast the

use of sheets of different materials is kno ich are jaoined to, plates
of “natural stBar o SBRAMI e fot DRSSt 0P BRI A ITURLGr’ b cH gHPand. 25
cheaper conpeuwngrisiey by peplacihgqyartlobtohe sf onedunedotthecknaser aad s

whi ch preventethe,m peral Lrombreakind,due,tq dts fLagidify., Byl the,

i ndustrial manufadt url ng pré’cess as not' been technica y devel oped or

sol Wed ef f ectstrehythémingr desugrerabhndi nshheh, pl ates ofupdr al hatiore, ahich

i nvol ve a 902;%r‘d3‘8u§9r of . JflSsTRE&] | @lni2Ad 85| aner,eastvoa GRITDLAZLE o of

natural stone and supporting sheet are subjected to cutting processes. In
US pat ent nurberagtgppsys ofj teel mRtUmat. sBowg kdage-al . , a process is

di scl osed which cofgl s§S LSt GkRIoA 4180MBsRESEs 0f £nNat UpahcSdONeey
specifically marble, to a netal 35 sheet, preferably havi ngha honeyconb

panel struct FrREUfaaEuURINg Dtheyj Reieasgestipeedebhl as anth 2wkheh St eubhen net al
matesial is Ijghtehntwei ghtubst (eSisStRNdte! QreOMNLSSIi®Brtitgi Slate is
strengthened with thin | ayers of fibreglass, which increase its resistance
to tension af@dghith HraEkdPguaned A 1p8t Fhendsinssaye t Retrietal PhrlER e2ntor
sticking the @dithetgnin copanent s toget her, an epoxy resin or pol yurethane
resin is used. In this process, the use of material havjng a honeéconb

panel structure dde¥ FErPBFRErtihfe “ghhr ARt EES FECBESH S 1o 9F6 Pat BFe use
as a support gieBeati tinvendiddi aubt at apakciacthappli®ation in all sectors

20 which commonly use natural stone, mainly for decoration.
DESCRIPTION OF THE STATE OF THE ART
In the state of the art the use of sheets of different
materials is known, which are joined to plates of natural
stone, for example marble, to obtain a lighter more rigid and
25 cheaper compound tile by replacing part of the stone by other
materials which prevent the mineral from breaking due to its
fragility. But the industrial manufacturing process has not
been technically developed or solved effectively. In order to
obtain thin plates of natural stone, which involve a good use
30 of the material and a lower cost, a combination of natural
stone and supporting sheet are subjected to cutting processes.
In US patent number 3,723,233, filed by P.T. Bourke et
al., a process is disclosed which consists of sticking a 2-5
mm sheet of natural stone, specifically marble, to a metal

35 sheet, preferably having a honeycomb panel structure, and a



.10 fl6ors and especially to walls. Nbr'eové‘r, t he manuf acture of honeyconb
panel structures requires the use of especially light materials which
i ncrease the cost of the finished product, not only due to the material but
also to the greater volune, which affectg material transport costs. In the
15 descri bed process, the conpatibility between the physical and chem cal
features of the mnerals and the_supporting terials is not analysed in
relation to &ETlf:g]P%?ﬁ ‘bﬁ an%qfleneflf @EBSEV\ﬁFChgg\%ﬁ dtqlenfn}e%é'r]ic@agﬁ]él¥ atlr es
of the final 1pghductin mMakiogti t sButiseradicstasisenhby conmpkesated anck is
unreliable. 20_Anofher t had for obtaining strengthened tiles.of natural
stone may be sgégﬁg‘glﬁe p“é{]tce}lntt}&rbS%%f f% edlkbrye%b\iasls—bdg‘jqéé?gi ATWAT R a
bl ock of m néral reaietaate ftor tdecdomt aroh Wnwhbbhee shyvqtegr ani bethetndy i s
cut using a ine w p el ttd d tal nj
pproi mat ol 3 120 Je Heb PERELES 28 Widdand ehy AR Ren? TeBbEe T e
sheets are stiggkthert hent wookar gesisi des pofiyeedithaseatessiandisanotdrbr Tut i s
later made, this tJecLBroygh the mddle0f .i N DI gyl Qus ALDELAL Sheet .
reaching a t:ﬁ (%En Ss 8% 5 mm supportecf‘ bey gn aaher?/ng hgnegcor% %a_ne}[
sheet. The uséroftsoeovher moteralien stienphanetecandndarssheveviant that
these are transhucgot. ,cokouringd $ilsed;on; L he; sHpRARt kRO pLate 10 o
canoufl age this, thus unifying the appearance of the tile. In addition to
t_hel%upporti rfg ot epndl §Spemd divede Maﬁﬂé-m@ﬂéﬁ?owfl Hher menpfactines of
fibreglass angnasbest 09308 emen-3arderirvahives ehoPardd apd cepept gy be
used. In this process, . 3 with the natural stone sheets in vertical
posi tion, thatighs, BURGRLEd O Theil PCEFHE of PPeastS Tt hPéknes, fiiRéshed
applicant is m@blhacty sepasate duberbati@moddtibngpwt thodd daldnengrafdet hen
to introduce a _strengthening sheet between each sheet, 5 preferably also
made of | i ght"Staf&ri aV*yid iR CEShofdyTord pandrsReructi®Es -whiteh E&Fri es
wWthsit the dieawkasks pedddsenednaboygpaAdiasitonvetwddresehes HpRehithngasdeet s
to the natural st,ong heets is ctrrie.d OUE in this position, althougP it is
not clear hoW™SPpfrtatTom6f Che bV f s Rart e B Siitfc &6 i F 5t is
done in a veritd cabt pasklyosd atinevenaapph i cat idrffetesai gphadhesi ve fketts not
be obt ai ned, ich will affect the characteristics of the.final product.
The Teasi bi 1150t THATmhl TR g o AE8Le Shdothe 'S r EhGTh GFORRSY:
conpound til emkiinghias nateuraalkd sbemep i siohpei dbdaeedstensl inailel.y fromthe
cor pect conposi tiagn o Lhe, stfengtheni ng, sUbRO tﬂg%ﬁ&%ﬁé ‘M‘O%%EQVS&E&'
and”“cheni cal features must conformas far as possibre to those of  thé
natural stoneagarshattoheymaedst seera isi ¥l aptwaly to2ithe08akelphysycél or
chem cal T eagldols, Sqnl WAtchhe §90BRUBY Liherle A%A0.8tal.e Avnassihle.
Several material’s may be used as a support for the natural stone plate, and
di fferent pat@arbappl iccari owsagiisel 0§€Ct he 18seCWf Y9dnd%e amerihals, with
EP0252434, L&i8,,191 Pelyid &l hanGesEPeBBL/RApn Ridases it haf ©shaGh L0y Whgt has
been described in the 25 foregoing, an object of the present application is
to 8btain a SWppor tiHgksneet ’6?9t‘H&rna‘-’t‘lﬂpélrtﬂ%néo%?ﬁéﬁ@‘b)m&aﬁegalspﬁewar
conposi tion and matek abs thbi eho Prgde sSakd sheshi hatddMdr@dl another
characteristics to those of the natural stone plate so that their_ behaviour
will be as sifill atSastqi6ssi P andlihe BHr eSH Ty SRDnELPAROFUAE wWElF have
greater strengtdviand Saigeslppehkeny sheainiwgl | ahaveidiess s hiogknessmm,
particul arly usi ng fibre cenent. To achi eve thi Sy it i s nece sa% to
prevent the diWPSEERBNOYWRTCHFEESEPTi BROPRECTThr RIS et Sheet & it i Bhed in
t hesgtate of ddierantinehenst heynabsonkdandndel easiee hewdrdi tyhat35hasd whech
cause the natural stone plate tpo curve, bgcon‘i ng, .
translucent, " colouring 1s 'use on e supporting plate to
camouflage this, thus unifying the appearance of the tile. In
addition to the supporting materials mentioned, fibre wood,
cellular structures of fibreglass and asbestos and even

35 derivatives of Portland cement may be used. In this process,



.4 functionally unacceptable as a result and even breaking. To increase the
stability of the resulting tile, it is necessary to increase the stability
of the supporting sheet, which mainly consists of reducing the novenent of
hum di fication. 5 The supporting sheets which use fibre cenent described in
the state of the art as a support for natural stone plates absorb humdity
and rel ease it, causing size increases. Because the fibre.cenent sheet is
stuck to the“taPuraf E‘gB%a]pl%ttoé‘,e SACGTSi 2B VRET e PR 400 t B2t it
resul ting fremppartdea@dhestiodnr 10 dgamkifngebbe thiekmdysye tand apyenchiecaks or
crack. Anot her object of the prese inven%ion is.to pro Lde inprovenents
in the manuf &0Gr iTAg SFPRLRSS S ' Us &t tGp £8 R pre it tieme T For 20%t 5%t ng
conmpound til e® wihhradnat ural sstrengtiésidy e shaee byetwmss @fchnt sbderci ng
new jraterials _and 15 conditions into.t industrial process. SCRI PT1 ON
The Db ect o BERCFENRE abOve S T hetth dtee o ¢ A7  oF ede R PAYZH I on,
achi eved by uwsined atswpporti Rgishestroiedewiiph oft ahki dhavisddet mehtiederted

t hi ckness to canfigurge the tile 20 wt tur. ) vVi,si b f , e
pur pose of sé&ﬁvgheed%ggfﬁﬁ fg §%F§%%t%@%ﬁFhé%hafﬁggﬁssfgheéﬁ?a?gsu%%Q
probl em descrstiped abeves has beenedesoktvéd ithiackotddmree wilthoudle ithventi on
by proposing d i i Lal @ﬂ% S achi.eye he
one hand a rélECFFE%EHQQ%%gkagégﬁ%ﬁ?qggEgg %anl ﬁ??ggtféﬁtgﬁgogﬁ Fﬁgcéther
a r&uction iif rigsiist dree tlo tthereaysdarl beasl higrofarf jPiea c@paacatpressed and
cured in an auhaclau.siWhi G ihas,hees chesemdL MRK&nUR,SAl da SHRROT Hhdg
sheet. The novenent of humdification is proportional, anmong 30 ot her
vari abl es, tcheaceenkeiticortehbe figalherPAverse of the particle size and
to the inverse of die gdensidiyityardabies whhefadduag R8eRBECESRAr Ynd O
nodi fy by nmeans of many test runs to achieve a greater stability of size.
To increase sttaBrPERycandlehérerPovrd rethfice WiHe oV e LlofStRURI difiBhRi on

35 i3 has beendeourdehbatndiha cenesh comd endorsheul debgpsiaarieaseds thethe
sand content should be increased and the average sjze of the particles of

the mxture SHEGPETAPRPDeSPRRYEasBATHNFL atPtthe BAKR $3Ined e h&PPPpral
percent age sheulcdrbe meduceshrmrar der t£r i RSr @aseiensitby.thbe produgsés
subjected to treatpent in 5 a¥}ocl ve undergo an inciease in their novenent

t
of humi di fi cQt3THH2AsStARY Syd"oFo PAFBVETRC Y HiPs 2 St 1%y Y61 EREnte™have
been i ntrodugedsiipkd dhectomiipasi téadticsudchoash&aalhiencoaponmdiaidedim x$ ur es

t hereof, whic roduce dopi of the nmould,.retardi and.reduci ng the
eff@gt of agéﬂﬁ%}elﬁsAEQE %gg%rn%%¥%%ﬁﬁ mﬁé%%b?f%r¥a c%geef?ﬁ)%ﬁ feSE?BBFTity
is to retard fas fthe astyposiSisbeet hkatsi,zendhdhgbsrecdupetehy ddre imevenent of

hum di ficatiop, e o] i.on t.er i f fi ce t. To
do this matefﬁféggggeﬂ¥§ya%£gi%%fu%g%k%i?%£$Mﬁﬁg?heﬁ%§§¥g%éf gﬁgfﬂengp
surface, or I®ladvahtageolFHApS5i7ASbotigaswhi ch retard the penetration of

water into the fibye cenpnt ar prgvephait ifsitydoes pat teagh a,sutficient
pressure. These water repellents may be organic, 1norganic or m xed.
25 foregoing, an object of the present applicatlon is to obtain a

supporting sheet for the natural stone plate with particular
composition and materials which provide said sheet with
similar characteristics to those of the natural stone plate so
that their behaviour will be as similar as possible and the
30 resulting stone product will have greater strength and said
supporting sheet will have less thickness, particularly using
fibre cement. To achieve this, it is necessary to prevent the
distortions which occur in the fibre cement sheets mentioned
in the state of the art when they absorb and release humidity,

35 and which cause the natural stone plate to curve, becoming



. The. réeduction of resistance to bending in the fibre 20 cenent is necessary

siince the novenent of hum dification never reduces conpletely and therefore

the fibre cenent sheet will always undergo small size changes. According to

the force which the fibre cenent exerts uypon the natural stone, the latter

will distort or not. Therefore, the distortion of the 25 conpound tile

depends upon the resistance of the fibre cenen%: th reater the resjstance
AoPbhueRt of

the greater tHBEFLRBIYY on2CrTEtaPtects 8f © VER PREAFEY st Hhce of
fibre cenent iwktrehsé stips essed1and cfiread idesantandy ocd ayve,ithdisnhgcbys4educi ng

t he percentage of cenent and cel]u|l ose i cordance with the 30 invention

to val ues of qﬁ’z-%ﬁ%refﬁ& 4%33% Fggééjcﬁ%ef)g, acglaeus%%p%orsﬁlélﬁi PP i Wt Bhse in
density and aatieductcoonists befdiragueizsy stlen creofanemiy al fuasumikiich cat ot ypi cal
of fibre ce t which is pres and .cured d, n cl ave 2.Ma to

val uges of 1%aFUPp%r%r} lf?lée%ggnvékﬁjfcq s engl\kn%rlgnc%ﬁ%&stasecrgke%hlenar e W th
a low fibre ctatenbfashelesor idsed spppatteniorappltiucat i ororEP484288 Bbbed by

Tappa. |n sai L ent pl. i j.on.a Lact uring. f S -free
fibre cement ToeEs rRRo R Dl I G L RRRRE, e ey
air curing, diibragcenset teoneett yige selicki bpetbeneatucil Idwer qlaret ysaid
reliability, Juhase,applloatl pLas BesupRar tLog shigfleds, nelikhen,genti oned
nor suggeste(i not being appropriate for this purpose, but only as a
covéting. Saim@kfiphrehednest chsvereriel @yesf beedt Wroseafkbres, 10 Portland
cement, floccul antyandcst LeRgthenkngnti breseRf PRIYYEMH &l cphol M ger

m xi ng the different conponénts, the conpound is introduced in controlled

t enper at ur e AHRAPYEBARE DU WERROTRNE EBFEETNdg RO LESEhenSeal WPr éet netR  or

pretreat nent ,RQEnti PikOHIrashth Onihe cbypeud diiRseveerentndiseds dboto the
pressing and curing oPeratl ons in autoclave necessary for the objects of
the present iiPdRtFonta%s &Yr eBetRS ot he"FRR VYT Ay BRANGSTH34EcofMance
withs the prinenpiesond idtcsthBveldisdtiad pibsssscenent sheet is obtained
which fails to congll\;owith the typical 20 characteristics of the sane for
covering f ac FEERTERPYs such, when laid out in the formof a sheet is
extrenely weak andifer agijketsthentietiedastolrd eeaENn aitdridhheebeifig aise gr eat
as possible, provided that, it allows handling and cutting operations . to be
corPred out, BEeeRhor SIRe g S5 ETRA B att 99 & GHPAS-eas ShERk rBatbe (e
strength of tupeolfakt Btghtalshewtngr ttidikedssescimtdseh tar eon fijppss hhe tolaise

wi thout the sheet described above and. with, a mnipum of, distortion,due to
hunidity or terrperaature. The Supporting sheet s nade up of a 15 gﬁ{1 Sheet
of 30 reducedetibgckiresstrengtprdrsi hige a naitktak e s¢oneenertte(. 20T185%prosi¢mca
(40-50%, sa 2 ) C ul fi 4-8% , sim o fi.bre ment
but with mc%ﬁggékggnc?%gggmﬁgﬂ ?ggrtl urrgégl I?%h%r eéécﬁyf%‘dg%%t ‘A_;lrtglm Hi%

st andard onesinyentiprebyermmorosoby aiandd U tpnessiifgeaentc anebet Bales card ng.
As 35 descri beyeychay 4R redueg fihe moyesent, of, «n

hum di ficati %%%nga%_g_ﬁh E'Bs't agﬁi skl%ng? ang wat er - rep‘gﬁ i ng rla.gterelt énégrege%%lded
to the paste ©r giehéicurfacerst ahéhexpésed fageduefiqrhedn ileeisthrceenent
and fibre contenhel §sMEL Ybd :RWnlgN cORPEFd SR Npt e & andard raRount g of

fibre cenent which is . , ,
autoclave, which has been chosen to make up said supporting

sheet.
The movement of humidification is proportional, among
30 other variables, to the cement content, to the inverse of the
particle size and to the inverse of the density, variables
which it has been necessary to modify by means of many test
runs to achieve a greater stability of size. To increase
stability and therefore reduce the movement of humidification

35 it has been found that the cement content should be decreased,



.5 pressed and cured in an autocl ave, but high enough to allow cutting and
handl i ng operations of the light sheet so that it may be stuck to the
natural- stone plate as described below. The reduction in cenent and fibre
content provides a high density in relatison to other fibre cenents and, as
described 10 above, a reduction in bending resi stance and a reduction in

t he novenent of hum dificatio her addi ti vearn:g{hi h may be added to the
Suppor t 1 g SiDet SISt GPRESY HSGRORE WACCHAIS BT GRamuLeass  abie 4
light, with the passibdles pua posemoktaid fercanti al s610bs gife-reagpausadf i de€s
from ot hers that they 1 w t hstand conditi out . of doors

rent| oned abdVe. Sehe CalisotRE I EBrerarasnr gl oRer 1T 2ehet: S a
nat ur al stone:opllaioe,ea\ahl dhnattwer eTHoget dirrcthby smibalst@d an epexmemlmwth
two conponents V\/rltéch |ﬂc rporates a percentage of trge%rro anulee% ¢

m cro- nodul e S8 Yh a " HEteiHi nale di'SKSEar. The sUBpPSrti Ny shidet of " the
nat ural stonéuplidléicstigedaso treyuf agt ur §ocoppaard t thes, | stabilising

manuf act ur | “%1%?8%%%9%8'&0%%3% RGNt r352983" ED Pl oGl 0

nat ural stone plates are cut wt a thickness o an tw ce that
of the final kebiléknesbuiina Badnat yraresttdisereplfat ehbfh tmdtulcpedpglrb@ of

obt ai ned; - fir on e a 0 [ of .a:n
Apkl MY, P&P@ Sggd{%ﬂﬁﬁg%&@%%% Lqd:

supporting sheet to edch face o cut in the previ ous s%age
for ng a nodulghart Rmaonbany afa@t@heﬂpl ackledndni sived Peabidenyt vie | eyers

of fibre cemgnt,agd a%ubsaeguggt p%HEL}B‘Ee 0bhLNe;3dheSiUGes- LULELNG 0T 52l d

natural stone plates of said nodule 35 into two, through the m ddl e pl ane,
to obtain twgovengneophdunt Hifhe3tiomi %SﬁﬁnQYSah%t aAre iRe| df arigter

subj ected t0 i¢REPressi Gt theHRPOtS i NG SG@?& S uﬁ’a%h:“sﬁeﬂélqen‘&%er&'?é“ ate
plate of natural stone; and 5 - shaving and polishing of the resulting

natural stondP™fil§fsfe PAERET | nitor dedle t Pa&Pry %6ut Phe thRocE8Efae%cr i Bed

aboye, the sheehstofepissad apdneukertd idytareempat paie: Alianged Lwacdarge
sheets. Fromsai d sheets the sheets are obtained whijch will 10 serve as a

support for tifiéCndtidr ditPEEorE™phat 8° bY* WEHHs ©f tutt ngPetcdrldi Fitfdo he
si ze of the natryialest opeepd i, Fais@ fudiee cepedlesSteehsy ane begbgidyy and

cl ean since i.n order to stiick the natural stone to the supporting sheet,

the faces whi'®RT4PBIE P Hd&EFlck nust, at the tinme they are joined, be 15

cI ean, dry (by rreamn& Ofecﬂftt&]@}ﬂl‘crpﬂ'l aéelﬂrairme pt@ceesailzand iat thadetEebre nat e
erature so t hat , appl |cat|on g ue as tvve %}g #bseque nt

st| %ing and $&F° néﬁt“ec SSTon Al e opti fal ™ Ah 50%&}“‘5 =ie Wi TRY Tho

conponents | s:ealstedsf opmp he ts= lop enailt ItmlareiﬁblBa stuppofithneg csheet s sbeef i ikl

cement stick to é? cd% gne Of 4 he,two é&%% of the.n gtlgral s,tonefgtfgée,

3 0 I br

thus formng m) I'bre cenent nat ur st one- cenent
which the fibre cement exerts upon the natural stone, the

latter will distort or not. Therefore, the distortion of the
25 compound tile depends upon the resistance of the fibre cement:
the greater the resistance the greater the distortion. The
effects of a reduction in the resistance of fibre cement which
is pressed and cured in an autoclave, mainly by reducing the
percentage of cement and cellulose 1in accordance with the
30 invention to values of 32-34% and 4-5% respectively, causes a
significant increase in density and a reduction in bending
resistance from values which are typical of fibre cement which
is pressed and cured in an autoclave of 22 Mpa to values of 12

Mpa.



. For. adhesion to be perfect, there nust be a permanent gap or space between
tHe two faces, as during the adhesive curing process several nodul es of
fibre cenent-natural stone 25 fibre cenent are stacked and a certain
pressure is exerted upon the sane. In thg event that this gap or space were
not present, a large part of the adhesive would be expelled due to the
pressure exerted hy spne nodul es, upon ot hers and due to the pressure

1 ﬁ@o esﬁg

exerted by additi dhdl°rEafg™tUpon I B WhotB &Packt?%o %ait Ee V5" rdured

by neans of aoki liipgéassntamtcealsl dekeseivmshrsgakedti app hiecadleas Eve s ang

arranged bet n.the orti sheet _and the natural stone plate or by
nmeans of nic&%iﬁgaﬁgl?%&%F'nﬂggo§%%§u?%%ﬂVhéﬁﬁb&FSFéanb? d¥g§g€§§851?% t he
adhesi ve. pothen fdie sshppobst figpessifabtei semsarperiisnpesedilond twhe chat skl

stone plate 2 relallye mpveneal opeyrs. belween, both pl ates, enhanced by

t he presence of “URcured’ adhesive. To prevgﬁf fhf s Wovettent ﬁopdlng neans
are provi ded abeypeeof bbitdrepkanest & Aswrentiaohidy abdveslidien ipyessbosei s
applied on t : . dyl . SUr adhesi el 8; &xhel and
may slide do%ﬁpﬁ%ggé%ﬁikg%fgngﬁﬁ %2?1§¥igt?%% ggpagﬁﬁgg?hge%ghponen%épof
the same nodyuegebtedalms Seipki agpreprponentsr ofhidi Phepetr, rodubesytas each
other, it beingo,Epessi bl reikety cdledl ffd Gk L SEPALALA SRR pre

subsequently, or requiring machi ne work such as mlling or sanding. To
pretent this Horsbred ¢¢redtonerfleappbantt ngrsheetrerdeiingne foPrehe abdul es

has a | arger 3uLiage: siz&HNanakhey ohhermsheet @k clidie coprknand Las ger

t han the naturaPQStone plate, and is provided with additional 15 shapes at
i ts peripher ¥oRRPERAséfve ntgofaeed n1Rh&OBLFPH RS r e¥IReLAftenes ZicBdpFes_tire s
applied to thgstacknnfe madyieseingai deaddi t cabal cshapesaendst Stor0f pre-

peri pheral channels and/or an adhering perinetric strip which prevent the
surpl us resi FARAFEANTFs el PeFORRERSY He bGultEBeaPt EUMST £$86atf FaRl/
sliging 20 dawn thie psteackn®f an@deth es@nibegadsong iheaprahlem deseskbed
above. After stacking the nodules and exerting .permanent vertical pressure
upon the stadi®f £8F % by e d e 6P tot RET Y Feans which relate the
upper sheet of fi lyse acarnttobr2bhé heormdihg shhbhgdedimtaddredahgbesith
position in the stack wi.th t@e110mer.she%p of fipE. cenent qj thetﬁndule
situated at tHE I'GUESTPHGEI Cfon B tHEY SFa8R fhel Fdul 8 Ae $HiFodtited
into an oven doarioedi ngwiiieh adifesive bet weenniphg navittal sthene platesl and

t he &heets of fibrﬁ cenent a det er m_nat e 30.ten@erature and for
200 . charac ? 1stics © g?% same_ forfr cov?ﬁ%ng ac?de%, and as_ suc
detérm nate timnme. er ‘curing e adhési ve, € “manuaf acturing process

conti nues by vt ilagdt ketnanurthle Soone ofl st esheelt d snmecuiremehy oweao &hd ough
a0 2 SN DL, 100 LR i 00,81 ELALEG LR, i o

possible, provided that it allows handling and cutting

operations to be carried out, but when adhering to a natural

25 stone plate it increases the strength of the latter, allowing

thicknesses which are impossible to use without the sheet

described above and with a minimum of distortion due to

humidity or temperature.

The supporting sheet is made up of a light sheet of

30 reduced thickness, comprising a mixture of cement (20-35%),

silica (40-50%), sand (5-10%) and cellulose fibre (4-8%),

similar to fibre cement but with mechanical and chemical

features which are different from the standard ones of fibre

cement, obtained by pressing and autoclave curing. As

35 described above, in order to reduce the movement of



. DESCRI PTI ON OF THE DRAW NGS To assi st understanding of this invention which
concerns a conpound tile with a natural stone visible face and a

manuf acturi ng process, 7 drawings are attached to the present 5 patent
appl i cation, whose purpose is to pronote sa better understanding of the
principles on which the present invention is based and a nore conplete
under st andi ng of the description o preferred enbodi nment takrng i nto

account t hat "RéIhht tAE OF tﬁénaraﬁfﬁgssﬁﬁ?ﬁIlFbggraf? e Wpr-repelling
non-restrict ia\@@ntéOaﬂ-'e gwdedltshm pasktewer sheagie alirfads eaﬁ:emientepriéu a

section in ch t tr retaining the a ive may be observe ure 2
shows a | owe agﬁae?g %“TFB}S c %ﬁPFha% ﬁﬁeﬁsCFgge?%fﬁ; Yiohg g@ﬁ
15 Figure 3 &hmpﬁras@ﬁamkjo&heoduhﬁﬁard|dmaenceneﬁtfiﬁﬂdﬂdﬂMehtewnEGmnis |n
mhrc one nma observe etail.of the Io sh e f fibre ce

$ragseh g FRtah Sutfiivegl BEY Rioh) BRSAEETEN Al d

retentron ch shoms a de ar fiAPShe npoun
Figure 5 show&taldetamd Mﬁnduheggbperammtacbfp@hﬂtslqkn 2eepl aci ngat het

sheets of fibr n%qgcgpgg and gggs}g fhgt&?ergglate nus s %\é%%a“geiggi r

relative nove ures 6 and WO consecutive opérations
cutting pr océ‘@e afedalcrmdul enofcefmehnrte arehehtbrear ppreehithbreradsient 4 nhidglt wo

tiles wth ad\é'né&t?# {fRg Jr C&o 2 nPESER, T @J?e%s“%'SEF%@R%QsEM MENT

The present invention w etter understood fromthe follow ng detailed
desttiption §W@WﬁngatH@dﬁﬁtho@hamab@@ﬂkQﬂ|K§§M§ﬁaﬂﬁe epdpaunddurteomi ih a

visi bl e natural $H00Ref@CSr ANkt SatBIl AGLYAL PO, RIQCESS wh%QhTHQy Ck%fpound
tile is nmade up of a natural stone plate 3, preferably marble, and

supporting skeeed1te thef pupretdmantshephpdisidlthdse cdigdsrti shifl b%r

follows: - S'ﬂo'rc%xalﬁr%tl\é’ee@tégl@HQnSQ fglqy Wei ght tWétBoE@ﬁpF&t tepdde tptal
conposition, 11 - cenent, between 3 340 % ht mntﬁ respect to
§

the total coﬁ%é§???@ﬁﬁat19§aﬁ@mebépmﬁeﬁn%-%&k?%ﬁ%roﬁ \WeF§Re ﬁPtﬁh?ESb%%Y to

thej4otal conrpasi (i oNstWMd RoaddF 8éis DuE€o®fddbds.Mm 5 - cellul ose fibre,

| ess than 60 by wei ght and preferably between 4 and 50 by weight wth
respect to the tcn@ﬂ %%ﬁﬁﬁﬁﬂeploﬁpove, the compound tile “consi3dts of a

supporting sheet and a natural stone plate, which adhere

together by means of an epoxy resin with two components, which

incorporates a percentage of micro-granules or micro-nodules
20 with a determinate diameter.

The supporting sheet of the natural stone plate is used
to manufacture compound tiles in a manufacturing process made
up of different stages:

- from a block of natural stone, plates are cut with

25 a thickness of more than twice that of the final
thickness of the natural stone plate of the tile to
be obtained;

- a firm union by means of adhesive and compression

of a supporting sheet to each face of said plate

30 cut in the previous stage, forming a module with a
natural stone plate sandwiched between two layers
of fibre cement and subsequent curing of the
adhesive;

- cutting of said natural stone plates of said module

35 into two, through the middle plane, to obtain two



. ---size stabilising agents, between 2 and 8% by weight with respect to the
total conposition, said agents 10 being preferably alum na, kaolin and

m xtures thereof. - water-repellents, between 1 and 30 by weight with
respect to the total conposition, belongighng to the siliconate group,
preferably potassiumnethyl 15 siliconate at a 15% concentrati on dissol ved
in water and applied to the sgrfage with,a ratio of .%. 3 %nd 0 .d4 1 /n2 .
Usi ng these percent age$SO™8PPRsEtabPT1 t PAORTIHEFi bid % SsHE? 12% can
be increased as the nowemgetted 20 bunpriddicat iodn the regpoedifig oBhOedd% t 0
0.30% after an accel erat ed_agei ﬁ? process.. Atnoth r. conponent V\ﬂi cg may be
added to the mixture isagngFgrré: O tSVRERET IS PO oxt dB2WATEh FECUet ul
in that it enables onednd e to be distinguished fromanother, for exanple
25 when a different pignent is aunsQEd for_each 8gl ayr, of _the marble 3 or for
protecti on agai nst the SrErBAt S FoP hahesi‘on het Wween ThE TWo MREer| & S,
the marbl e plate 3 and stheef vbsElzerfente. sheet 1,2, the conpound tile uses
an adhesive, pref & ably, epaxy Lgslnontt Bul W, Sormonentcs; Bouhieh, 30 s

m cro-granules or mcro-nodules in its conposition wth a nean di aneter of
0.1 mm The pleptsecbfprmisg¢dnped ccyreandiibse i sentaptensar erzangsacénbéangen t he
mar bl & plat e eapd. t BeoRupRey ! LAt Shedte | Thd¥idera o0 £ASYAE) Aufil B MM
adhesive layer, as this is necessary due to the processes expl al ned bel ow.
12 The manuf &CUei 8§ Pr ovePordf foke téenpotngat i beanen PIatrardy enednd ok face
3 is carried Qukihh 18&IQNGOW, NEhStAGESor- tifd ABARh 06k Qf JTBkRI €5, phat es
are cut with a thickness of 'nore than twi ce that of the final 5 thickness
of the marbl €ipirat eemenrf IhRetsi peet bO bee cbivaidR@dclean inan dhi 6898y Beans
of adhesive and ROMLESHtAR 20T sRoSUPREN tthdg sshReetting LRe&AcChiface ofs said
plate cut in the previous stage, formng a nodule 10 with a marble plate 3

sandwi ched béthisBnaffo tPayer STBEX fPhite cimerite tifeaddeyuBsgqdentedurbhg of
t hejaadhesi ve Bean, Cati g he@hssat himapbleppl atee o robrsatsbdmdulaadi At 0a t WO,

through a mddle plane parallel to the 15 strengthening.sheets, to obtain
two conpound ‘ﬁtﬁég,ln%‘? ntSPRT TR S & Forodiie W doRidt GUBPBctEd g 3S
conpr essi on @felllheassuppor bunge gheet sthckiagainst peheahater sedéaien phas e of
g?rb' e 3, and shaving,and polishing. of Lhe, resy thng.mrhl e vigiole 20 face
this operation. The supporting sheets or fibre cement stick to
20 each one of the two faces of the natural stone plate, thus
forming modules of fibre cement-natural stone-fibre cement
For adhesion to be perfect, there must be a permanent
gap or space between the two faces, as during the adhesive
curing process several modules of fibre cement-natural stone-
25 fibre cement are stacked and a certain pressure 1is exerted
upon the same. In the event that this gap or space were not
present, a large part of the adhesive would be expelled due to
the pressure exerted by some modules upon others and due to
the pressure exerted by additional means upon the whole stack.
30 Said space 1is ensured by means of a fibreglass or cellulose
mesh soaked in the adhesive and arranged between the
supporting sheet and the natural stone plate or by means of

micro-granules or micro-nodules incorporated by dispersion in

the adhesive.



. The. fol I ow ng description wll focus on the process of sticking the marble
plates 3 to the fibre cenent. To do this, before adhesion the fibre cenent
sheets 1,2 nust be clean, that is free fromdust, dry (by neans of an
appropriate 25 conventional prior process) and at a tenperature between 20
and 40C to achi eve optimal adhesion. After this treatnent, the conponents
are stacked to form nodul es. Each nodul e is made up of support i | ower
Sheet o with a | aPBEF SUF S BIa0 RAFET He FOPEBITRY Shet: “CRe RAVET 5

pl ate 3 on tBecheweiaB, sheetldkiard r@vsuppor dcarsuppamweshebbtl phatéw,
mar bl e pl ate i dul fipr nt - e-fi br ni.. These
materials ar (ae%g'?ggég}%%e%eg{r%gggé%n%?oﬁle%%ggo%g@%%eﬁegﬁs pgffggﬁge%%%fﬂ/
resin with twovenaporeniding, mpans dren paoplded beftweanepdtdl platsaperi nposed
upon. anot her, due .0 RLesenge, Qf i ggﬂ{e&i ve. 8 tive venment
bet \?\S/een the two rrff‘ttser%%ﬁsl%n%% océl(u%r's,3‘51}(%1:1 é\ﬁrwl C reagsén agpg%g o fg’ls)et
contact gl ue sagke ofsag¢daseauxthé asyreleneaesiveensad elthexpotled omnand
subsequent |y (Lhe 51§§kn %WHF“%%Q%‘%%&Uro'f“%odyﬂ@s adbesiyi B A PLEM) degk Wi th
m cro-granul es so that during subsequent 5 stacki ng It 1I's not corpletely
expel | ed by tHvepenfeet of thRespresidid cexkrt etl;scdaél e thecArPOnergs anul es a
sufficient anpuRrt-oft tASaadResiovea8nr 6FRENS | NShded Ompekseki 80oeVenty. The
| ower fibre cenent sheet 2 of each nodul e, having a greater surface, area

t hat t he ot héREI1RREE npaneRAraget GNpRt SRF A ePReY r e E FIULT 184 RAABRA e,
preventing saicdkr 68N £& oM IMakigNgrCoRt @Glg Witoh pt-Bee®t hali sTpdbesn, Sahdl
retenti on nmeans consi st of peripheral channels 4 with a depth of 1 to 1.2
mm or a peri pR¥PAI SRR 1BIWFERE Heisght BFC P ImhepRefetsbii?Snidé2b¥hax.

15 Once the adhest¥es8zé stifapldrd.octhetrwerdet i bt eeibr@ntdndinkt ¥naodut @sr of
fibre cenent-marbl e-fibre cenent arg st acked .and ver icgal, ressure 1 s
r

appl i ed whi cH28 FAFnPATHEY By OREaRS2 Y, TGt 1ExRipY&de AFATERCTRT at e

t he1d ower fi klyhapeenent steepe?imieriyhaimtul & rsict uat edettdit hehbasarpfug he
stack of 20 nodules with t%e u%oer fi.bre c$rre ttsk%enet ],C ofk tt%e nad;l e

si tuat ed uppéiost PRt Rat St RIS WRerSt ABPH BT Rgdl ng pressir 85 T8 ant e

bet ween 1000 S¥inf adddt 2000 NétHpesi soappkt edf ( périphawerie agaeatés theé/omr bl e
plate 3 woul d _break). th esi.n. e I h 5 fibre
Penent _shoot “Tpi TS ratt Bahi Sit: Asen By Pha tneine ety 28Rt (Befth | o

6. |If these métieht i orexmedisddivdematheexiodtil et here esmnr8s sl fhcdeséeaddng he

i dgs of the pdulgs Sticki 09 dioll.eLentAoduLesd A.8ACK AT eALL Loy

stacki ng, the stacks of nodules are introduce into an oven wt
control |l ed hwedety for curing the adhesive at a tenperature rangi ng

between 50 and 60GQr. appLoxi MRt elne 1 f@udeBOULSy | D d Y g""a)beERQnQP@'m e

of fibre cenent-marble-fibre cenent is obtained and treated in one of the

convent i onal V33tifichi RESSPAre hePhat Ghal S$e6Ke ifRGusTRPPLBaliYedmeRrspl Pt er,

bracing means which relate the upper sheet of fibre cement of
25 the module situated at the highest position in the stack with

the lower sheet of fibre cement of the module situated at the

lowest position of the stack, the modules are introduced into

an oven for curing the adhesive between the natural stone

plates and the sheets of fibre cement at a determinate
30 temperature and for a determinate time.

After curing the adhesive, the manufacturing process
continues by cutting the natural stone plates of a module into
two through a middle plane, thus obtaining two compound tiles,
after which the visible face of each tile 1is shaved and

35 polished.



.14 5 10-15 20 25 30 35 which by neans of dianond discs separates this piece
into two halves. In this way two conpound narble tiles are obtained which
are strongly stuck to a fibre cenent sheet 1,2. The final product of this
process is a square or rectangular tile yhose usual formats are: 30 x 30 cm
30.5 x 30.5 cm (12" x 12") 33 x 33 cm40 x 40 cm40.6 x 40.6 cm45.7 x 45.7

cm 30 x 60 cm 30.5 X 6l cn&élZ" X 24") 33 x 66 cm50 x 50 cm60 x 60 cm 61
X 61 cn1(24"D?s§517:¥ﬁE°Fhi Rned Y SSased on the resulting pl ates of

natural stone W tlroaakbisknessrefaddimg of |dhibe ihhentasuldnich addeéagd he
appl L od 13 Sl cancelsc a6EeL 0o 1 e followng var ants: hatual
M - 10 mm manufacturing process, 7 drawings are attached to the present

5 patent application, whose purpose 1s to promote a better
understanding of the principles on which the present invention
is based and a more complete understanding of the description
of a preferred embodiment, taking into account that the nature
of the drawings is illustrative and non-restrictive.

10 Figure 1 shows a lower sheet of fibre cement with a
section in which the strip retaining the adhesive may be
observed.

Figure 2 shows a lower sheet of fibre cement with
channels for retaining adhesive.

15 Figure 3 shows a stack of modules, fibre cement-marble-
fibre cement, in which one may observe a detail of the lower
sheet of fibre cement with retention channels.

Figure 4 shows a detail of a finished compound tile.

Figure 5 shows a detail of the glue contact points for

20 placing the sheets of fibre cement upon and under the marble,
thus preventing their relative movement.

Figures 6 and 7 show two consecutive operations of the
cutting process of a module of fibre cement-marble-fibre
cement into two tiles with a visible marble face.

25 DESCRIPTION OF A PREFERRED EMBODIMENT

The present invention will be better understood from the
following detailed description showing the main
characteristics of the compound tile with a visible natural
stone face 3 and its manufacturing process.

30 The compound tile is made up of a natural stone plate 3,
preferably marble, and a supporting sheet 1,2, a fibre cement
compound whose composition is as follows:

- silica, between 40 and 50% by weight with respect

to the total composition,



7mMmm+ 35 mMmm- 1005 M7 M+ 4 M- 11 m7 mMm+ 4.5 M- 11.5 Mm 7 mm +
5 mm-"12 nm After the processes of snoothing, calibration and polishing of
the resulting tiles, the natural stone plate has a thickness of 6 mMmm with
a perfectly polished surface and a slightj;bevel on its four edges. The rest
of the thickness corresponds to the adhesive and the supporting fibre

cement sheet. 15 The foll ow ) ec hus basi.c hi eved
Natural stone tilés mhf@ﬁeﬁg 6%?@ §}r%%ga(§ﬁ%%g gbwelgﬁﬁ ﬁ ggs§e?%GCt
position and reliable. t29tBettQﬁahHDEmpbsihBuprOcessed natural stone. 5 3)
Application of marble sj thickpess of mfor.ihese purposes.
CLAI M5 16 1.- Conpound f%?é avrﬁ nagné?urgf sPowel |Ei e f 4Gt '$ %%e
type conprising a nat urthle $b0mb<BMameloiomeduaEUathr@knesseSOflﬁniymﬁlxed

by qphe5|ve to a rlgldkjlgggbgg aggnégrquggenkﬂgisqppo%PIngﬁ§gﬁ?t eet o

characterised in that said supporting sheet is nade u
reduced thi ckness conpmﬂgﬁnga@dynbﬂhwagnoﬂ eedeht , byivdichtand tbekkkabese

fibres, which nmake up %dfkﬁéet PBE?&ﬂﬁg by pressing and curing in an
10 autoclave i ncl udi ng san agents (o Increase size stability of the

sheet and mater-repelI|%ﬂjeaéﬁﬁbilkﬁ§n9raagﬁﬁﬂé;baﬁﬁﬁéh arand féobporat gt i n

the paste as well as Oﬁnkﬂerégﬁéé@eupﬁjkth%bgeéoﬁéoéfgid%hegﬁlﬁhbﬁgnéée
exposed in the tile, this mxture containing fibres and cenent in

suffd ciently high quanﬁﬁﬁpés EBef%F%HqﬁnNaéHPFFﬁg afP HandlGindg BExEares | i ght
sheet so that it can th%&ég@ to the natural stone plate, and in
sufficiently ow quantities ;nmuch |ower than the standard values for fibre

cement obtai ned by cur i"RgeFATERPE BANGEr aPEFVERR pf 09Pde hi B HBRERE ywigh

reduction in the movematspett hudi €ghd i €atd10roapds 8 %6h,| W 1kagehegrs eshst ance
in said supporting sheet flxed to the natural stone plate t hus confe{rlng

great stability upon ttdldGABRHat | ROUP,  preferably "potassium  methy
15 siliconate at a 15% concentration dissolved in

water and applied to the surface with a ratio of
0.3 and 0.4 1/m’.

Using these percentages, size stability of the fibre

cement sheet 1,2 <can be increased as the movement of
20 humidification is reduced from 0.45% to 0.30% after an
accelerated ageing process.

Another component which may be added to the mixture is a
pigment of synthetic iron oxide which is useful in that it
enables one tile to be distinguished from another, for example

25 when a different pigment is used for each colour of the marble
3 or for protection against the elements.

For adhesion between the two materials, the marble plate
3 and the fibre cement sheet 1,2, the compound tile uses an
adhesive, preferably epoxy resin with two components 8 which

30 has micro-granules or micro-nodules in its composition with a
mean diameter of 0.1 mm. The purpose of said micro-granules is
to ensure a space Dbetween the marble plate 3 and the
supporting sheet in order to ensure a minimum adhesive layer,

as this is necessary due to the processes explained below.



~2.- Conpound tile as clained in clai ml characterised in that the
conposition of said supporting sheet consists of: 25 Conmponent o by wei ght
with respect. to the total silica 40-50 cenment 20-35 sand 5-10 cel |l ul ose
fibre 4-8 30 the rest being nmade up of sgd stabilising agents and

wat errepel ling additives or agents. 3.- Conpound tile as claimed in claim
2, characterised in that the ratio of sand iﬁ the mxture is 4 - 60,bt¥

wei ght with respect®t FIHEEEEAII WPERCE Fre8h & noSTRE 6 tlgff wit

appr oxi mat el yha@ble mm s idius fhner gasd r@ricthed n@an isi zee of o plantingl esagés £ he

m xture. 4.- Conpound tile as claimed_in claim?2,. characterised i.n that the
ratio of cenent in the flnr‘io§<nt ut egiH%C]E)etovaeer?]a@ Cand'$ 3% B wel ght" Wit i
respect to the total. ZhicRoapouwrd tndre ashasl atwieck | nhet aioh 2;he final
characterised in that the e el I ul fli LS Less_than 6%

wei gﬁt Wi th respect to tth‘r%gli(ﬁ%f‘sél QE 6.&3e aﬁ%é%ngl?%gebagkcﬁg? rrgﬁl TRt eI E m 5,
characterised 10 in thabteheedati o of cellulose fibre is in the order of
4-50 by weight with re t . to. t t .= tile i in
claim 2, characteri sedsar)ﬁﬁlrﬂlaﬁméﬁg %geﬁt&%n%o?ficg@ée)%gﬁ%ngantdhec ?P(Zf%gé?%g, lity
of the plate are sel ectdd 4 renppdetigouprarddel iip b akohi facekad i sald and
m xtures thereof, caummgtgogh@gigf th epgpyi&s\/\/rglt%@er,etfggcﬂ%gng Leduees the
ageing effect. 8.- Conpound tile as clarned in clarm7, characterised in
that0 each one of said agéits Wkl ibdereadesanrishee Beabidn tyoofaydes pl at e
is present in the conpos t#i9 eatccadn20 1200URY GRBBELSEH DEtMeRN ¢ apgk 8% by
wei ght with respect to the total of the conposition. 9.- Conpound tile as
claimed in claim2, cha&éféFesed in that said water-repel ling agents or

addi tives included in thetpagte df saikenAiXiding sake sel eetedhdhom {he, group
made up 25 of organic and inorganic water-repellents and their m xtures.

10. - Conpound tile as A" ned fAuEr aidm FLEREr aBt NG sethhion Lehat teai Bhe

wat g5 - repel 1ing additi weseaptRgeits saketsel et afihotkd heoniup rades up of
sodi um and potassiumsilicate, calciumstearate and their m xtures. 30 11.-

Conpound tile as clai nE@PA2EIEEM FG19%nAPdtter ingdd | AnE hatHggicged  to
wat er-repel I i ng addi ti vespeesagent sfar@epPrs@pebttimy t BRe £OITPOSE t bQAIAEL an

anount conprised between 1iagd r%B(Vibayewe' gé 'tg gpgpt to the total _
conposi tion. 12.- Conpou¥dfif¥ ea% C an‘rg |(¥1\t4i & 5’2’; 27" Habacterised 35 in
that said water-repellihgg aaddigdlvehbdng agéntthapplasadtiogt herble visible

20 face 3.

The following description will focus on the process of
sticking the marble plates 3 to the fibre cement. To do this,
before adhesion the fibre cement sheets 1,2 must be clean,
that is free from dust, dry (by means of an appropriate

25 conventional prior process) and at a temperature between 20
and 40°C to achieve optimal adhesion. After this treatment,
the components are stacked to form modules. Each module is
made up of a supporting lower sheet 2 with a larger surface
size than the following ones, the marble plate 3 on the lower

30 sheet 2 and a supporting upper sheet 1 on the marble plate 3,
forming modules of fibre cement-marble-fibre cement. These
materials are stuck together, as mentioned above, by means of
an epoxy resin with two components 8, but when a plate of
material is superimposed upon another, due to the presence of

35 this adhesive 8 a relative movement between the two materials



.19 b.- a firmunion by neans of adhesive and conpression of a supporting

sheet to each face of said plate cut in stage a), formng a nodule with a
nat ural - stone plate sandw ched between two | ayers of fibre cenment and 5
subsequent curing of the adhesive; c.- cyiting of said natural stone plates
of said nodul e into two, through the mddle pl ane to obtain two conmpound
tiles, maintainin dul e hel d and subj d to caonpression of the
supporting sKk&EEE"10 8ﬁalnﬁé?ht R8T ef edi®a p e Tt urgil ton®%€ and
d. - shaving asddpokishiwg ldfartyheel @sants ngonabusate stum:,e \plosubllenfaa:m

characteri sed %n thatt Sa'tg} s?portl ng §Q§etesi S rJrrade up % heet of
fibre cenment “8B8HRTE B Si urfng i v félgan ﬁtS R\,
cenment and fiploeidedt entsh vem:;,/cxmgr(c_:;lﬂahwz:nlzv&sbr téan thee stdandand \salbaesu@itfi bre

cenmegnt obtain aid peth ng Lth ap, av rain size
of 0.1 mm and %ﬁg%{@ 0 ?%crggsgmﬁﬁe&%l e§( agll%tgjlyoph%hggg e?mgntgne
wat er - r epel | ipmgsadde t iexested; aghret st nctd“repomatlewj-qrnmmhes past euZ@ianent

applTed To theoaurface of hose.d asesngtnl he sheetophich are expgsed in the

tile. 21.- ained In claim characteri se hat t nat ur al
stone plates and tThe flobee Eementcesieast §hae*e 2 wereddi medivlegehaeing cd ean,

dry (accordi %Qe%@efm Sacsi (e %pﬁkéé €18 ‘E‘Pl@VﬁE‘ﬂé%“a' aBr88§§§)4 a%d 8t %tain

tenperature tween 20 and 40C 22.- as claimed in'claim?2 .
chathct eri sedhenrepae § hin a%ﬁfélsméu%edpli%’@&lﬁlépowlql estainwifrhmt weking

conponents, whihehctNGOEPOLIAL escBanSMMILSh BLOYT der @R @fealslconfi$ MM 30
bet ween the opposing sides of the natural stone pl ate and the fibre cenent

sheet to ens@®fe Re¥ieveraHi SEa 1k o¢h BithadhedeRiE! 28.1 (Bt Hod & d%idred in
claim 21, Ch@‘e@@:?ﬁék§ﬁdsﬂﬂﬁ hatyisal g H@@-@§tv‘$‘f ch O\ﬁrdﬁe@agﬁp foasi st of a

flbreglass or ce | ul ose nmesh which is soaked in the adhesive.

15 Once the adhesive 8 is applied, between fifteen and
thirty modules of fibre cement-marble-fibre cement are stacked
and vertical pressure is applied which is maintained by means
of, for example, braces which relate the lower fibre cement
sheet 2 of the module situated at the base of the stack of

20 modules with the upper fibre cement sheet 1 of the module
situated uppermost in the stack.

When the foregoing pressure, variable between 1000 N/m?
and 2000 N/m?, is applied (if it were greater the marble plate
3 would break), the resin 8 between a marble plate 3 and the

25 fibre cement sheet spills out, and is trapped by the channels
4 or by the strip 6. If these retention means did not exist,
the resin 8 would descend the sides of the modules sticking
different modules to each other.

After stacking, the stacks of modules are introduced

30 into an oven with controlled humidity for curing the adhesive
at a temperature ranging between 50 and 60°C for approximately
1 to 2 hours.

In this way the module of fibre cement-marble-fibre
cement is obtained and treated in one of the conventional

35 machines in the natural stone industry, called a splitter,



. 20 24.- Method as clained in claim?21l, characterised in that said neans
consi st of micro-granules or micro-nodules with an average di aneter of 0.10
mm 25.- Process as clainmed in claim?20, characterised in 5 that after said
stage b), in which supporting sheets are,;fixed to the two faces of said
natural stone plate, a tenperature application stage is carried out to cure
the adhesive for a predetermined tine. 26.- Process as clained. in claim 20,
char act eri sedPiRR1BY t AN StHgELBTORR Gl Ch SEPEFBF®S cEhentPES§er R hgwo
natural stoneapkate and taikawer Qfwof iddnpocafERbrale k0l&edarésSopasihed out
by stacking sai,d nodul es and conpressi ng_the whol e stack, farm ng stacks of
nmodul es of fiwﬁ‘lléhc%ﬁ%rﬁtrﬁ&gﬁk’a?g&lbﬁé’- fi bHRFC STERPT 8%°%hdt “sai d stack of
modul es conprises:tha | evesl sheetudb ofr fithie cerenlss aii le Giquaaturad
stone on the foregoi an upper sheet_L gf fibre cenent on the natural stone
LiTe with adRESrUe" et vieds PRaR g abBvE thidcthe | ower sheet of fibre
cenent of the adj acent 3o0cul e, this organi sati on being repeated as many
times as necessary., léag:{h 6a§/ecrm qflzf,i}{)rﬁ,%o cenment which occupies a | ower
position in each rfodul € %a's a larger~sturface area and is provided with

addi ti onal shapes 33ext 38ocmts periphery for retaining surplus resin when
conpression is applj ed,to. fhe stack of mpdules. 27.- Process as clained in
cl ai m 26, characteriseé in 25 that the stack is provided with neans for

hol 1 ng the | ayer #0of6 ki B0 6 cenent and natural stone plates, to prevent

rel ative novenent jhetweepsthem enhanced by the presence of uncured
adhesive. 28.- Process as clained in claim?27, characterised in 30 that

sai d hol di ng neans’OcanéPsemof strips of fast contact glue, deposited on the
sheet of fibre cemgnt. .28 - Pragess ag-clainmed in claim20, characterised
in that said additional means for retaining surplus resin when conpression
is applied to the 3t &ck¢of™nodul es consists of 35 peripheral channels, an
adheying perinetrigg steppemsuch as a s . 21 wax strip, or a conbination
of one or other configurations, formng a barrier for the adhesive which is
expel l ed fromthe &) #e§OwWHlch make contact between plate and sheet when the
stack of nodul es i3 gompressed,” whpehy accunul ates in the 5 periphery of
each | ower sheet of fibre cement of the nodule. 30,- Process as clained in
claim 29, charact éfi®s&@ FIPEHHtS PRECHePYNE O SSHLG1RY rR 7555 C4pprbXT #at el y
3 mm and t he sdepthwotnsai thhiarnel 9fi 9 dml. dimMb&lthe Rre3@RSS o@SaGiahdged in

vt thal St ona Bl A8 ad TREr | B E"EombRL T haEre s S tars | SHCoUt IR A ur i ng

oven whi ch operatesswithin a range of tenperatures from50 to 60C for a

time of approximtely 1 1 nutes. 32.-_.Process as clai ned ;| | ai m 20,
char act er?ged in f%—téﬁ%igﬁ—?—ré% st acki nb;gwgﬁeg%%rgtfal st one —%pquzaarties and t he
fibre cenent sheetsmmvertical pressure is exemted upon the® el um of
stacked tiles and pl ates. 33.- Process as cj_(a;i dinclain3l
characterised in that the pressure is exerte y nmeans of braces which

rel 3te 20 an upper’ pirate with a blase, and theéwmbraces =are subjmct to

traction. 7 mm ¥ 3.5 mm - 10.5 mm
7 mm + 4 mm = 11 mm
7 mm + 4.5 mm = 11.5 mm
7 mm + 5 mm = 12 mm
30 After the processes of smoothing, <calibration and

polishing of the resulting tiles, the natural stone plate has
a thickness of 6 mm, with a perfectly polished surface and a
slight bevel on its four edges. The rest of the thickness
corresponds to the adhesive and the supporting fibre cement

35 sheet.



.. AFU. AU: AU. Ah. AhE . Ah. Ah. AYU . A h. A{'I"Y . Ahl . Ah. Ahl . Ah. AY3. AUE . AU. Ah . A

U. AhLeMNPhuw !

BD27\ " ")) 11888D@@=@H-yt oj e [ V] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal

caj] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ¢aU] ca] ca] cRaU] ca] cRa! H1HL

MNNUW \ _ MIPdRdUdXd[ d*dadddeneyee

f$ff hhi kf

] ca] gg]gcai Icgijcrz)a] 2§ E:J]afglfca]]ncgl }a\%a'l s caEJf]c;‘?l i ja]l(r%?f]nigl}{gg\loocﬁ)ﬁg%gggffﬂr (r:?

sst t uuvv} ww~xsmhb]iIW upkfaauyvell] catoadl] ca}ba:U] caﬁmfatU] catecalyenj cabtcajxal] cal
VWWWZ C 8} F

o Sat GF AP S ACOT ol €] CAF LAt ca] a0l Caf £40] 2a] caul cal cal] el ball

ca] ca] ca] ca] cal] ca&) caU]B@a}:ea] est)|faltba) P,at}ms]e@a]ﬁea‘]llc&d] cagone.

~F ~~~~$4B2@t g d Z o a cal ca

Ul E:a Za] ca] ca] cay I(:a] C;A‘é}o %’% fdrfadﬁad Lﬂe @191\?'51] g%}:g %ﬂaGﬁlg@%&a]—o?@@%O%]&' (

)-@! @A0YR' O EPIAURAE Prrepses109%R’ () - mLO%& O)- S F 10%

& ()-sxVall %0%' ()- @ ! [)3/&0%& ()-@ DAOY% & ()-@! (0% ()-@! SYd0%

& ()-@'#%0% ()-@° !



. 5sQ | DVO% ()-2! DYL0%& ()-2 10%g& ()- 10 10 10 f%d0%& ()- @!f % 0%

& ()-@5\ ?2@W6+/

109%4.0%g& ()~ 2! KYLOY& () - 2! XUL0%&' () - 2! SYL0%&' () - 2! DYAOYR () - 2! DVAOY%E ()-2@
ABD2edB/ 10g! (%0%gg& ()-2! SYa0%& ()-2!; a0%& ()-2! @A0% ()-2" 10%& ()-
10g 10g{ WKYZwXMVB70g 10g 10g

10994 0%g& () 2!t %40%&: () -2, 940%gga! ()- 2! XYA0%&! () - 2! SYL0%&! () - 22\ K} [ : MB70g
1 ;%409 ()- SEATMBoR () - 2%10(ng&' ()-21; %0% ()-2!,9%0% ()-2 10%g& ()-m
| wWXVB70g 10g 10g

10g%40%g& ()-2!, YA0%g&! ()- 2! SULO%E () -2! BA0YR ()-2! @HO%E ()-2"" #55T%

& zX6I\/B70g| #9400 al&p?b? @tfod?&”&?goﬁ‘ BRAOTEL( fteﬁ(‘g CHDES( )fa% of the
YA0%& () - 1&%& (c)omp(d)s)aa e PZAgL#YA 0%gghs %i:ﬁ)%?e()afZ rbAUE &84 ( ki 2Rnds

10! SYA09%& () - 0' é? ()-0*+- K/ OWU3P70 q%%%%%'&% 21 X9 &OW @& 2'\%10%&
21y 900 (/LS BabsE Y o2 IATHE (F F001I LTSN Phgrar 5
%WO%R ()-2° 1&%@&o(ﬁlng sheet, characterised in that said supportlng sheet
is made up of a light sheet of reduced thickness comprising a
mixture of cement, silica and cellulose fibres, which make up
a fibre cement obtained Dby pressing and curing in an
10 autoclave, including sand, agents to increase size stability
of the sheet and water-repelling additives or agents, which
are incorporated in the paste as well as on the surface of the
sides of the sheet which are exposed in the tile, this mixture
containing fibres and cement in sufficiently high quantities
15 to allow cutting and handling of said light sheet so that it
can be fixed to the natural stone plate, and in sufficiently
low gquantities (much lower than the standard wvalues for fibre
cement obtained by curing in an autoclave) to provide high
density, a reduction in the movement of humidification and a
20 low bending resistance in said supporting sheet fixed to the
natural stone plate, thus conferring great stability upon the
combination.
2.- Compound tile as claimed in claim 1, characterised

in that the composition of said supporting sheet consists of:

25 Component % by weight with respect to the total
silica 40-50
cement 20-35
sand 5-10
cellulose fibre 4-8
30 the rest being made up of said stabilising agents and water-

repelling additives or agents.
3.- Compound tile as claimed in claim 2, characterised
in that the ratio of sand in the mixture is 4 - 6% by weight

with respect to the total, with a mean grain size of
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5 34% by weight with respect to the total.

5.- Compound tile as claimed in claim 2, characterised
in that the ratio of cellulose fibre is less than 6% by weight
with respect to the total.

6.- Compound tile as claimed in claim 5, characterised

10 in that the ratio of cellulose fibre is in the order of 4-5%
by weight with respect to the total.

7.- Compound tile as claimed in claim 2, characterised
in that the agents for increasing the size stability of the
plate are selected from the group made up of alumina, kaolin

15 and mixtures thereof, causing doping of the mould which
retards and reduces the ageing effect.

8.- Compound tile as claimed in claim 7, characterised
in that each one of said agents which increase the size
stability of the plate is present in the composition at an

20 amount comprised between 2 and 8% by weight with respect to
the total of the composition.

9.- Compound tile as claimed in claim 2, characterised
in that said water—repelling agents or additives included in
the paste in the mixture are selected from the group made up

25 of organic and inorganic water-repellents and their mixtures.

10.- Compound tile as claimed in claim 9, characterised
in that said water-repelling additives or agents are selected
from the group made up of sodium and potassium silicate,
calcium stearate and their mixtures.

30 11.- Compound tile as claimed in claim 10, characterised
in that said water-repelling additives or agents are present
in the composition at an amount comprised between 1 and 3% by
weight with respect to the total composition.

12.- Compcund tile as claimed in claim 2, characterised

35 in that said water-repelling additive or agent applied to the
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compound tiles, maintaining said module held and
subjected to compression of the supporting sheets
10 against the intermediate plate of natural stone; and

d.- shaving and polishing of the resulting natural stone
visible face,
characterised in that said supporting sheet is made up of a
light sheet of fibre cement obtained by pressing and curing in

15 an autoclave, with cement and fibre contents very much lower
than the standard values of fibre cement obtained by said
method, including sand with an average grain size of 0.1 mm
and agents to increase the size stability of the sheet and
water-repelling additives or agents incorporated in the paste

20 and applied to the surface of those faces of the sheet which
are exposed in the tile.

21.- Method as claimed in claim 20, characterised in
that the natural stone plates and the fibre cement sheets are,
when joined together, clean, dry (according to an appropriate

25 conventional process) and at a temperature between 20 and
40°cC.

22.- Method as claimed in c¢laim 20, characterised in
that the adhesive used is an epoxy resin with two components,
which incorporates means which provide a gap of 0.1 - 0.3 mm

30 between the opposing sides of the natural stone plate and the
fibre cement sheet to ensure an even distribution of adhesive.

23.- Method as claimed in claim 21, characterised in
that said means which provide a gap consist of a fibreglass or

cellulose mesh which is soaked in the adhesive.
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10gg 10gg! N that said means con31st of micro- granules or micro-nodules
with an average diameter of 0.10 mm.
25,- Process as claimed in claim 20, characterised in
5 that after said stage b), in which supporting sheets are fixed
to the two faces of said natural stone plate, a temperature
application stage 1is carried out to cure the adhesive for a
predetermined time.
26.- Process as claimed in claim 20, characterised in
10 that stage b) in which a fibre cement layer, the natural stone
plate and a layer of fibre cement are joined, is carried out
by stacking said modules and compressing the whole stack,
forming stacks of modules of fibre cement-natural stone-fibre
cement, so that said stack of modules comprises: a lower sheet
15 of fibre cement, a tile of natural stone on the foregoing, an
upper sheet of fibre cement on the natural stone tile, with
adhesive between them, and above this the lower sheet of fibre
cement of the adjacent module, this organisation being
repeated as many times as necessary. Each layer of fibre
20 cement which occupies a lower position in each module has a
larger surface area and 1s provided with additional shapes
next to 1its periphery for retaining surplus resin when
compression is applied to the stack of modules.
27.- Process as claimed in claim 26, characterised in
25 that the stack i1s provided with means for holding the layers
of fibre cement and natural stone plates, to prevent relative

movement between them, enhanced by the presence of uncured

adhesive.
28.—- Process as claimed in claim 27, characterised in
30 that said holding means consist of strips of fast contact

glue, deposited on the sheet of fibre cement.

29.—- Process as claimed in claim 20, characterised in
that said additional means for retaining surplus resin when
compression is applied to the stack of modules consists of

35 peripheral channels, an adhering perimetric strip, such as a
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depth of said channels is 1-
31.- Process as claimed in claim 25, characterised in
10 that curing of the adhesive between the natural stone plates
and the fibre cement sheets is carried out in a curing oven
which operates within a range of temperatures from 50 to 60°C
for a time of approximately 12 minutes.
32.- Process as claimed in claim 20, characterised in
15 that after stacking the natural stone plates and the fibre
cement sheets, vertical pressure is exerted upon the column of
stacked tiles and plates.
33.- Process as claimed in claim 31, characterised in
that the pressure is exerted by means of braces which relate

20 an upper plate with a base, and the braces are subject to

traction.



