2 8 ]AN 2004 | 5 COVPOUND TI LE HAVI NG A NATURAL STONE VI SI BLE F A}bﬁ)
MANUFACTURI NG PROCESS OBJECT OF THE | NVENTI ON The present invent nJ 2004
consists of a conpound tile with a natural' stone visible face, preferably
mar bl e, of the type conprising a plate of natural stone of reduced
thickness and firmy fixed by adhesive neans to a rigidification and 10

st rengt heni nﬁoﬁféﬁgﬁf’t* ap?@gﬁ%’g ?ﬁ'gg,r %thONQg}\ﬁ{&galtq_: Ra ticular

conposition I's a physi cal aracteristics of the

nat ural st onesNd HMRHUFAQEURINGS SROCEAGent i on al so consists of a process for
manuf acturing the above-nentioned tiles, in which the union 15 between the
natural stone plate and the supporting plate is nade by stacking and curing
t he adhesi ve between plate and sheet in an oven. The conpound tile with

natural ston ]l.E,ﬁT b ]R%Em present invention has a speci al

appl%cati on ieor%%/a égc{c%‘ggl V\EINCh commonly use natural stone, mainly for
decor ati on. DESCRITHH @teGentHEn &I rOeohibEs AfRTod ra tdompstiatiet 0fe tvhichamt t he
use of sheets of di.fferent .materials is kngwn ich e joiLn t | at es
of “nat ural - SRR G B e ey SRERrRlh FRERIE fhr Vel doeang
cheaper conpowgbriisiegbhy péptacofgnpattalofstidne stfomedbhyeodt hief ckraiseranal s
whi ch prevent_the mneral frombreaking due to_its_ fragil.ity. But the
ndust rial meHUPAYt uf TGS pribe S PRES Aot Ben P echni ‘AT TUEIEF Shed T Br

sol ved ef f ectstuednythening desupporobiai nstidem plstiels ofuppatrtir alhastiege, awhi ch
i nvol ve a good r;{ﬁe 0 _of t“rl\peosi t.eri a!élp%%j a Iovvgr cost,. a %ggbl nati.on of

natural ston& s ﬁﬁpo??l ng SHEBt e subljsecf3 PYY cdti ng pr%c)és‘slsceasl. I n

US patent nuniterradtéz23s283s 41 lteet bytPrdl HBeomekpleteal ., a process is
di sctosed which copsists of stickin mm.sheet of _natural sto

specifically marbl & ®t BIE Wt ar Vs isaneg??s%r ef et ab sy %%viandjré}cﬁﬁe;fgdgnb
panel structuti@ufamtuaing the above-mentioned tiles, in which the union
15 between the natural stone plate and the supporting plate 1is
made by stacking and curing the adhesive between plate and
sheet in an oven.
The compound tile with natural stone visible face of the
present invention has a special application 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 1is known, which are joined to plates of natural
stone, for example marble, to obtain a lighter more rigid and
k 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 scolved 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



2 8 JAN 2004 thickness of between | and 2 cm Since the netal gggegAﬁlmmﬁ

light"in weight but resistant to conpression, it is strengthe It h in

| ayers of fibreglass, which increase its resistance to tension and which

are situated at both ends 5 of the netal plate. For sticking the different

conponents together, an epoxy resin or polyurethane resin is used. In

this process, the use of materi al having a honeyconb panel structure does
t

not of fer thelgtAfGitedd RECHEEEry £BF Ft &™- I%’cl’ecre JdE a€talshgpertasi hte it

is difficult togedtach ibeighd0 Hihoor sesingd espeeibal lapmboeval &g, My eover,
t he manuf acture of honeycor{%hpanel structures requires the use of

especi al Iy | PHFR HEEFFale Whi T ndsdSe thelt idJ$91665t1 h&PEFRi dhegease

product, not oﬂﬁ yréhies adceheomates i & Anﬂ uaalls:e hoet Hengieal @k p¥ehUBRds
whi ch affects rratt%gl al trans ort costs. the 15 descri bed process, the
conpat i bi | i t y°bhet tal F3hd St&ﬁen’i‘%althfieﬁltfrfése% {EPRNABES 5

and the suppOtbgélglerfB,t em aéIScoxy Sr&ein abal yseduidrleatdcint o di et enty
physi cal effects  which would infl ue[Ilce the features of the final product,
making its usehh%dpégse%l Y RBNBPE c A e dekRd i Bhr BRY 3B e DOVANGPRRr PABRhod ™

for obtaini ngsshﬁ@mg:tdwenwls t hbes affernatiy abusianeedByndesseel i1bUSipat ent
3, 950, 202f|| db Hodges in which a block of mneral materjal for
decor ati on Seorﬁfek grERCEE, sdPEe) 1 st I S Mg ta thaehiAED Wi t htO

par abl el cut t IEDgoxbsl aﬂ&s espiddianilng tpl aﬁa&’SsOf M&p@f@ﬁ madhel a2 fabgbutd of
t hi ckness. Onge cutcj uggor in hone comb panel sheets are_stuck to ihe
two |arger sid83GFO e BIRT rﬁﬁ‘du Fiot REAYLLSR 8% 4136 Fhd&ESPEREEIEY e
t hrough t he nidghe mfattelﬂealpremlm mhaesade sheet ,caswachiEngeree t HiigkBrss of
5 mm: supported. b heri ng _hopeycomb panel .sheet. The use of 30 ot her
mnerals is n%ﬁ?‘i'i%%e’d an g gH %ﬂ ertlﬁeské”%r%lsciré’nﬁ?‘ﬁc@ﬁ{a?ter

colouring i s uskgmon t»had;:uppdinfbcng phaatteerltao caabsfdxge dolzicts, thHs the

uni fxing the ear.ance of the |ontothe sup ortin
mat e¥| al's nenglg%nedoecf & =R60d, h tal% gtlr NcPUFESLrE 5 Ilggg aRg

asbest os and chemric8b5 fdertuvasi ovestlm‘ Irﬂmletlaaﬂdarc:emlat supyohamgsedteh:malhl S
L ooy is not analysed in relation to different physical effects
which would influence the features of the final product,
making its use and assembly complicated and unreliable.
20 Another method for obtaining strengthened tiles of
natural stone may be seen in US patent 3,950,202 filed by W.
Hodges, in which a block of mineral material for decoration
{marble, onyx, granite, etc.}) 1is cut using a machine with
parallel cutting blades, obtaining plates of approximately 20
$ mm in thickness. Once cut, supporting honeycomb panel sheets
are stuck to the two larger sides of said plates and another
cut 1is later made, this time through the middle of the
previous mineral sheet, reaching a thickness of 5 mm,
supported by an adhering honeycomb panel sheet. The use of
30 other minerals is mentioned, and in the event that these are
translucent, colouring is used on the suppeorting 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 s<ven

35 derivatives of Portland cement may be used. In this ;. oa:

¢



2 8 JAN 2004 3 with the natural stone sheets in vertical p05|t|§rhe 5&
supported on their side of |east thickness, the applicant is J U[]‘i
separate themafter cutting without falling and then to introduce a
strengt heni ng sheet between each sheet, 5 preferably al so nade of |ight
material and with a honeyconb panel structure, which carries with it the

drawbacks nentioned above.. Adhesion of sugportl nﬁ%ﬁheets to the natural
stone sheets“i5"cBRFi BACHRAL TR SH565F 18n Y EFtFOugiPS - 1PE- ABETch8ar how

application @Epﬁndslﬁceaﬂhﬁslmllrs sdaler icgd 1@UktSitAcekddsd f tide iappdarent nia
vertical position an even ep ication of said adhesiv i

I.I not .be
obt ai ned, whiPEhEwWFP| SEPF &L ttrﬂ‘?m A CEF&PE cBY o‘{thefa\f,iqlﬁép BPEdGEED The
R ei’slsl bili Ly eb thﬁtﬁmﬁl eactaur lsmglea@aﬁ@;s?agandsﬁel&e Béte@gtl h efcrt E%h@@ﬁpound
tiles with a natural_ stone visijble p face ste mai.n rom.t ecor ect
conposi tion BFefREARIY ity %fup% Fhe rfﬁatteeﬁlél \ﬁﬁ‘gséyﬁﬁyfl dgney mb
chem cal fegkHeessttisdtuzenf h DR Scdralieads w@Q}SSi'leEhet @rbhbseks)fmetrimonaat ur al
stone so that they react in a _simlar way to the S|cal or m cal

reactions so2PRXE-t REPESHPBUNE (THHES ss‘éhsp%@ﬂabsfs}éeeaﬁ pussitBfe. aéé‘\lfé‘ al
materials mastbAeUSREe®S Bs StRdleld ou@r imhehaat pbaitsdrqnalpjhahgh andis
di fferent patent aggl ication di scl ose %’ge yse of fibre nmaterials
EP0252434, L&PS, S8 g¥W GPELhGAR OERSS YRS AW FATF ¥t F&n\‘ﬁﬁat

has)peen desgri hed 1|sn ddie )151 foregaiingl @Bsﬁ)b}@ﬁtamfe{réle @pﬂ&@:ﬁﬂ:lon of
appl i cation is to taln a §ypport

in et f e_nat u one plate
with particulsid SdVE ndl%tlé‘?l Sp aWﬁ? {’]]0 ggl a%iﬁ%t \l'/-‘met h
simlar char aﬁia&ébb‘étﬁ:&id}; tohfosaeoflrtame pratiucal st one pI ate so that their

behavi our will gt 'tm' ZP g e ?ngd Qgt 3::01 resul t(l: ng stone Rpr oduct
will have great er aiLr}d Uppar Fl FECENEE W Have Tess
t hi ckness, patdreagkar by m&engompobne celmtmﬂfo achaeswal thige itidiple

Shedt s ment | SR Frethe BEULE oft "t SPE. whor diiey CehESTH A P eabs

hum dity, strengthenlng support material whose phy51cal and chemical

features must conform as far as possible to those of the

natural stone so that they react in a similar way to the same

physical or chemical reactions so that the compound tile is as

20 stable as possible. Several materials may be used as a support

for the natural stone plate, and different patent applications

disclose the use of fibre materials, EP0252434, Leis, or
polyurethane, EP255795, Rigas.

With respect to what has Dbeen described in the

25 foregoing, an object of the present application 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



35 and which cause the natural stone plate to curve, becom ng ?ﬁ J%?@ﬁi 4
functional ly unacceptable as a result and even breaking. To i ﬁe

stability of the resulting tile, it is necessary to increase the stability
of the supporting sheet, which mainly cansists of reducing the novenent of
hum di fi cation. 5 The supporting sheets which use fibre cenent described in
the state ofg the art_as a su%%or%_for nat ur al stong pl atesD absorb To
humi di ty and fP8FEASR2H1Y " RRRSTTRG 261 S e 3Fnér 64584 T BOEadE™ K& iBPe c8nent
sheet is stuckcteatbecnatsnalilsktonerptas exessditdngSkzee] Nt easewcaistecy t he

tile resulting fromsaid adhesion, .10 Ki the tile curve and eyen, break
or crack. AndChet"obiEth Bf’etﬁeta%rléété%t rcr’l%nvtre}getiSF’%IDF%I'fl()mprS\E/le((ej{(;’ Whith

i nprovenent s gaAnl e JFmBREEAEt WEi NGJIPEOSESERS niSeehent t of t hemigi Bigerti obi. ne
for obtaining conpound tiles with g,n tural _stone vigi%le f.ﬁ_)c%I by neans of
i nt roduci ng FEPBPT B39 etP5 RS filli PFOnS R M SoFRBYI ATUSTRSR *Pr 5C8ss
DESCRI PTI ON shha@cObjreehs sebntionedphove ase,ndturadcerdaacelavdsh diserb
present inventiaqgn, achieved by usjng a supporting.sheet nad up. _of | i ght
sheet of reddd®dathYcRA s§e%8gﬁ%nh'gu‘iaeustlﬁ’§”tsilIZ8 éﬁcﬁﬁ%esn'atesuercausgt 5??3

vi si bl e face, sithe perpaseshéesaid shent theithg netstakbngtden pleenatsadisl

stone plate. The problem described above has en resol ved. i n_accardance
with the inveEfS d'r?cﬁﬁaﬁ?ﬁpﬁ?‘ﬁ@t a%bE { e rf&sa‘?g%%?enfo%?aelr# a %eef’%(?%'

means to achigug@ngnthbetdne dianeé andeewst iberaknot heramkvenent  of
hum di fication and on.the qther a reduction in resi nce..tq. t I
bendi ng of fibre CEMEHET p‘?bejsescé:d Oéd%eur%:?ﬁeﬁtanl%%aeﬁtgg ave, Q:\/?hr%]é{ﬁ% been

chosen to nmakenpipveaedtsupporttiengnarsifeetur fine povessrds ofsdvumipli tiecdtheon i s
proportional, anon

30 ot her ri.ables. to the ni;.gontent, 1o 4he
i nverse of tHeEFeFAN ¢lP8 §7% ™ and "t 69t %“‘%%‘#3@@?%? tlhtg) gensiﬁ/, vari abl es
whi ch it has beemlrecésasar yby o meadisf yoby imgawguoingramew egeterumbks t gnd

achigve a gregler; StabiLLLy 9fe SiAGseI0a1 N0RASE.
DESCRIPTION
The objects mentioned above are, in accordance with the
present invention, achieved by using a supporting sheet made
up of a light sheet of reduced thickness to configure the tile
20 with natural stone visible face, the purpose of said sheet
being to strengthen  the natural stomne plate. The problem
described above has been resolved in accordance with the
invention by proposing and testing different materials and.
means to achieve on the one hand a reduction in the movement
)5 of humidification and on the other a reduction in resistance
to the usual bending of fibre cement, pressed and cured in an
autoclave, which has been chosen to make up said supporting
sheet.
The movement of humidification is proportiecnal, 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,



stability and therefore reduce the novenent of hum dification 3%26'; t@ﬁ
been found that the cenent content should be decreased, 2 8 JAN C% g%e

sand content should be increased and the average size of the particles of
the m xture should al so be increased and,sat the sane tine, the fibre
per cent age shoul d be reduced in order to increase density. The products

subjected to treatnent in 5 autoclave undergo an_increase in their npyenent
of  humidi fi 5§Fi Bﬁrqgsc?wevtag%foﬁga\éree\}enﬁ egﬁ?%anscpatb?ﬁ iaéfieﬁageelsérzr%nf)\é have
been i ntroduced patoithe coposi Mianprsushnds: akaol ba, isdnsdsea and, mext ur es
t hereof , which produce dopi f. _the nmould, retardi and reducin he
ef fect of agé?ﬁg.sari?) %%et'héggi %‘bl&r’? SNt FACPBF 'ci%?loualc ?’gvfﬁgu%?cgel%stoggfglri ty
is to retardoadnkaraas pgeasibye The srzéuctmngesjecasdedoby rehemenpvenent
of hum dification, caused t he absorption of wate into_the fibre

b
cement. To d&YFRFS2W&L ePnP«S%%?I efff's at&""S3%5€ uded e}[']i‘%lerr i ROV A& Hast 8%or on
t he surface, hamidbf acvaidragaeeustiyey n alget h, Tavhipechvert artdhishe peaistlristingn of
water into the fibre cenent or .prevent it.if it doe ..Leach
suf fi ci ent pr‘%?glﬁPE? ﬁ‘ﬁggeg\?ﬁf’eﬁgfgﬁéﬁ%ént}sntr?aytrbee %Ofm %%}15?8?}[ ngrgﬁgniag or
m xed. The ragdwttihpnabémimesistdandathaebenderngpfi,.n whiehf pbeduc@apémentoti s

necessary since the venent qf hum dj fi i n r ce cq@!- ely
and thereforer{ Che™tibte dEMER ll'snl"lleeatndclwi E%%ﬁbaygxgnfefr%%l&sngfl sl zletg'
chamges. Accomdithgrt driplethot cdacwhichnt ehiebieg cefreat serbitstwpon ttee

natural stone, .the latter w.ll_di rt n T Era ey di St Qifel ON
of the corrpofl?ﬁ‘ r?i k3 d%%]én $ LFpogénS%Ebﬁg rtg{sel s%%zneceggéﬁ%; ??l_gre ce?rent: t he
greater the mesieskanceft hemigifietiche desseot thorkheThesospt et elofwater

reduction in {9, 1 eaLSUARGS OLefLbY e GRTeAL WHiGh whsePr aspedand. cured in
an autocl ave, nai nl'y by reducing the 'percentage of cenent and cellul ose in
accor dance wiirrluked30 eiitibent i 6n t 6heal pastef S2- 39Y akitk 4- D% FaEepectdivel vy,

cauges a  si %Jén%ﬁggohgﬁreﬂ&%é%,d%ﬁi&yl—@@g};@ AW eRat ToPeddi it er
resi3tance fromuvaldes whi ch are typical of fibre cenent which
into the fibre cement or prevent it if it does not reach a
sufficient pressure. These water repellents may be organic,
inerganic or mixed.
The reduction of resistance to bending in the fibre
20 cement is necessary since the movement of humidification never
reduces completely and therefore the fibre cement sheet will
always undergo small size changes. According to the force
which the fibre cement exerts upon the natural stone, the
latter will distort or not. Therefore, the distortion of the
5 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 auteclave, mainly by reducing the
percentage of cement and cellulose -‘in 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.



is pressed and cured in an autocl ave of 22 Mpa to val ues of 12 ay %dﬁﬂ#
JAN 2004 G P fibre cenent is known in the state of the art, wt 4

fibre content as described in patent application EP484283 filed by Tappa.
In said patent application a nanufacturin? process for asbestos-free fibre
cement is described which uses 5 a conpletely different technol ogy, air
curing, giving rise to a type of fibre cenent of |lower quality and
reliability, whose: fGple catiron as answuppor ttiheg ssheet of stineiater widmt isoned
nor suggeste ) e ropriz : - hi 0 . onl .
covering. Saﬁ%“%?g%égc§§gﬁ€9?s£ﬁﬁa%&%ﬁggP ggl?%ﬁ%@i ?%#gg?lgg %ﬁﬁﬁ%iﬁ%ﬂ
cement, floccllladt ndTsppengihensind fiabras ebrlpoisadmyd abBrehdttuAmder

mxing the difJelent (6oMPONSly. (L0e LOIPURdNES:{ MdRdused L gonidal | ed

tenperature donditi o ut"without subjecting It to chemcal treatnment or
pre-5treat nerd ,cangiletedycdnffasintt ceacheolgpe, cfif iduwréngenehyingetlsel3 < o

the pressing and curing. ratl Qns in e M aph 9E+ L hephiect s
of the preseﬁ%qﬁ'%eﬁ igﬁggiéﬂgkggsﬁkt1§&g€ﬁ%£¥§Fgg%ﬁi3§£hgngggt%h
“accordance widgplitchéipni rei pi esupforthing | shastt i ion, nel thieyr enerampedshieet i s
obt ai ned whic ids4to ¥y M - ical Ghay eristigs ofsd he
sane for cove%i%sftggédgggr@én %mgkgﬁéﬁslg%ﬁgef%% gﬁgs out p?’%tet'hgﬁ ocgr%}gfa a
sheet is extrezneiverniegk apdd fikuwg |eemenie idevpdaser iaf ceddnicandiiPine

bei ng as greaf,as . ROSUhLA., Providad hhat ahh ald s dhandhingeand cutdd ng
operations to Be Carri ed out, but en adhering to a natural 25 stone plate
it increases pdlywsinydngilhobplt hWeften trexingl Lbho AL fausingk se3BEBeME cHEldT e

| npossi bl e tocaép%u\ég]dt hout ; £ he, sheet irﬁeé&ﬁémqe@b%%gﬁegtmhcanmmcmgn of

distortion due to umdity or tenperature. That is the m xture contains
fibres and cementwithosuf f$Wiiestiyohi gh d@anehenicsslt ot BR3 EW Eut PFngPBT and

handling of sajdddght SURPOLHI REnhsNER! 30 thbatyhd LA iBRe Lined:tosdde
natural stone plate, and in sufficiently low quantities (much | ower than
t he 18t andar d val tes PHesS§imgy fand curing operations 1n autoclave necessary

for the objects of the present invention.

BAs a result of the foregoing changes in accordance with
the principles of this invention, a fibre cement sheet 1s
obtained which fails to comply with the typical

20 characteristics of the same for covering facades, and as such,
when laid out in the form of a sheet is extremely weak and
fragile, the decrease in cement and fibre being as great as
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. That is the mixture contains fibres
and cement in sufficiently high quantities to allow cutting
30 and handling of said light supporting sheet so that it can be
fixed to the natural stone plate, and in sufficiently low
quantities (much lower than the standard values for fibre
cement obtained by curing in an autoclave) to provide high
density, a reduction in the movement of humidification and 2

35 low bending resistance in said supporting sheet fixed to the



cenment obtained by curing in an autoclave) to provide high de %tg ag
reduction in the novenent of hum dification and a 35 Iom/bendigg r éNs(wﬁce

in said supporting sheet fixed to the 2 8 JAN 2004 7 natural stone plate,
thus conferring great stability upon the&ponbination. The supporting sheet
is made up of a light sheet of 5 reduced thickness, conprising a m xture
of cenent (20-35%, silica (40-50%, sand (5-10% and cellulose fibre
(4-89%, sintbarrib Fidhce rdéfent thus -cenfafri R9- Ippehant dlL 1 tandPeRefii e al
features whichare didf.ferent fromthe standard ones of fibre cenent,
obt ai ned by pressing and autocl ave curing. As 10 descri bed above, in order
to reduce the novenent of humdification, sand and stabilising and

water-repelling agentspoerddgdedntoct e pRsde & e thelsyd asgedf the
exposed faces of the tile. The cenent and fibre content is ve%é | ow in

confar i son WrERUEeR EhAPKRETE -arfIId S4P9f @b M- *¢EEBNO nfisdenits B Prédsed

and cured ingap; aut 0Gloawes) PutsaRngheneugh 4y akboyni&4i tikngrand dhandl, i ng
operations of the light sheet so that it nay be stuck to the natural stone
pl ate as des&impbar bdicowt ibthe CRBEREL POt ¥ erBthamr ¥ bpRd c Gieaical

provides a high:,de0Sit¥cH Nidel fliraReh® LHERT chd DSEarRiTRNtSe8Nds FSbre
descri bed 20 above, a reduction in bending resistance and a reduction in

t he movenent c6MeRtini dPPFEERGDN PYANGSEF1BEdI 81Ve WRFRHANEY BRT1R8ded®Fo t he
suppprting sheebrMhd ur Spdse,d PirgMestddtni ol | Sredulcer @xanplhvesikabl eoifn
light, with the possible purpose of differentiating some conpound tiles
from ot hers $9n{HAfI¢NENPR-2 Hi2RA mﬁ?ﬂstéﬁﬂﬂédﬁdpﬁio%§douVaEﬁr?ﬁﬁﬂ%§ll

menti oned abyentther&ameundot the Ktsl skstoftre suFpeet bngshesipoard a

natural stone plate, which adhere together by neans of an e %ﬁ¥ resi.n with
t wo conponenﬁ?FeﬁhPEhth?HEdeoFE?e@aﬁgﬁe?E@nféﬁﬁf6P“ﬁF8Fo}§r €% "

m cro- nodul esomg@ribbh @ gletelenishahaatd aamdeits Blie fSupPOtéhary: shaeh ak the

nat ural stone ate is used .to manufacture co und tiles in a
nanﬁgacturingu%gaegsgnﬁa&éred in an autocfave,rg¥%'hléh enougﬂ to allow

cutting and handling operations of the light sheet so that it
may be stuck to the natural stone plate as described below.
The reduction in cement and fibre content provides a high
density in relation to other fibre cements and, as described
20 above, a reduction in bending resistance and a reduction in
the movement of humidification. Another additive which may be
added to the supporting sheet mixture is a pigment which is,
for example, stable in light, with the possible purpose of

differentiating some compound tiles from others so that they

ig will withstand conditions out of doors.

As mentioned above, the c¢ompound tile consists 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

30 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

35 a thickness of more than twice that of the final



up of different stages: froma block of natural stone, plates ame % 'ﬁh
35 a thickness of nore than twice that of the final 2 8 JAN 20023 %‘t

thi ckness of the natural stone plate of the tile to be obtained; a firm
uni on by neans of adhesive and conpressiaon of a supporting sheet to each
face of said plate cut in the previous stage, formng a nodule with a
natural stone plate sandw ched between two |layers of fibre cenent and
subsequent curing of théickddesiafe;theuneirng? bfswaedrhataral Yronelpl Bfes of

said nodul e 10 into twe, throughythe mddle plane, to obtain two 15
conmpound tiles, maintaining said nodule held and subjected to conpression
of the supporting-sheets figgaiuasent e imgeepnedi afkeepier vt ¢ANCES 18R one;

and shaving and polishing of the resul tiag, nagu e V¢ Sihbhe f . In
order to carry out the Ogr oaces"sgbg)eécflybteshga 0\%, %tg%% %;aﬁget()\sf %?Qgr gslggg and

cured fibre cenent are cartrangelei previges shget sfoProg saitpiHeet'sthha
sheets are obtal ned Whh%QuWEhlsggngeFYQt S sAn@YRAI Hdhiekle that Ugk gt one

plate by nmeans of cutting according to the size of the natural stone plate.
Said fibre cement sheetfs dibreo benafty and cheaesiente Frrordercft othsti ck

the natural stone to tg%h%gggggti ng sheet, the faces which are to be stuck
must, at the tine they are jorned, be 25 clean, dry (by' neans of an

appropriate prior -procesgriagdofitsaid detterwsi natens erperat of es3i Meat1ehe

2N on are” optimal . Ascepely AMRSiue R IeE Commaonts e aced For

this operation. The suppomroung stidess grintpipireneatdstipgRlg¢oheld and
subjected to compression of the supporting sheets
against the intermediate plate of natural stone:
and

15 - shaving and polishing of the resulting natural

stone visible face.

In order to carry out the process described above, the
sheets of pressed and cured fibre cement are arranged in large
sheets. From said sheets the sheets are obtained which will

20 serve as a support for the natural stone plate by means of
cutting according to the size of the natural stone plate. Said
fibre cement sheets are to be dry and clean since in order to

stick the natural stone to the supporting sheet, the faces

which are to be stuck must, at the time they are Jjoined, be

ig clean, dry (by means of an appropriate prior process) and at a
determinate temperature so that the application of glue as
well as the subsequent sticking and permanent adhesion are
optimal. An epoxy adhesive with two components is used for
this operation. The supporting sheets or fibre cement stick to

30 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-

35 fibre cement are stacked and a certain pressure is exerted



30 each one of the two faces of the natural stone plate, thus jgrmgz
nodul es of fibre cenent-natural stone-fibre cenment For adhesio 0 004
perfect, there nmust be a permanent gap or space between the two faces, as
during the adhesive curing process several nodul es of fibre cenent-natural
stone 35 fibre cenent are stacked and a certain pressure is exerted 2 8 JAN
2004 9 upon the sane. In the event that this gap or space were not

present, a | apge part sefiet hen athestvenwoular Bdiexgell ed dweceovwerfhenot

pressure exeftggem, SONE, Sdgg% et;aﬁ%eogami@@%cm«a bO kP8 LSSH €0

exerted by addrtonal ® mea pon e whole stack. 5 Said space is ensured
by means of ahki pregbass exerwdd uhoseomargwidudegk aégonn other adredi ¢ee ahe

arranged bet ugen ot 08, SURBALTEAG P NER: 8L N A Widh- enel @i ¢ Rlake. or by

means of m cro- Branu es or mcro- es I ncorporated by dispersion in
t he mdhesi ve.sai@d Wperet he soppoedibhy shers ¢5 supthrepdsed vn qHd vAasar al

stone plate, g gel aLlyeqMyements oSG bet wegn Dthapldl eheripahanegd by
t he presence of 'unélUread adhesi ve, To prevent this novenent hol di ng neans
are provi ded sagipaeennposhestt adred . this maguiadnadcaBovdatohen predsare id
applied on the 15 stack, of qu Shodih adbesiye gsed S gxpgl | ed
and may sli d'éw&é’vxﬂr?ﬂ‘gf% ac o?rﬁoaa{j%%gg{@gk' ﬁg Eot okﬁl y étaiﬂees gorrponents
of the same noculaehebiiteal so sticking conponents of different nodules to

eachgother, it beld] TASSLBbE: Ao/ Ghber LLT Ll linkQs38PaR ke tidral
subsequently, or requiring ine 20 work such as mlling or sanding. To
prevent this gprafe ehatehea lrehetivuppuranend $iseersoberdrn op-tofPkates,

mdul es has a_liarask LSUELhacs: Sl BaNukhg, o helesliesl 9 bibracamat and

| ar ger than The natur stone plate, and Is provided w th additional
shapes at it snpemieptiehyldnia megspvere eratiged PaEYesTr fotd PL¥t%S resin when

said pressure 1S apol g ignddieapback aheRDPIasur30 Sal doaritid | opalcishapes
consi st of peripheral channels and/or _an adhering perinmetric strip le ch
prevént the s@ﬁﬁghﬁpﬂ(ﬁﬁqples, the surplus adhesive used is expelled an

may slide down the stack of modules, sticking not only the
components of the same module, but also sticking components of
different modules to each other, it being impossible or very
difficult to separate them subseguently, or requiring machine
20 work such as milling or sanding. To prevent this problem, the
lower supporting sheet of each one of the modules has a larger
surface size than the other sheet of fibre cement and larger
than the natural stone plate, and is provided with additional
shapes at its periphery which serve to retain the surplus
25 resin when said pressure is applied to the stack of modules.
Said additional shapes consist of peripheral channels and/or
an adhering perimetric strip which prevent the surplus resin
which is expelled when the modules are compressed from sliding
down the stack of modules and causing the problem described
30 above.

After stacking the modules and exerting permanent
vertical pressure upon the stack, for example by means of
bracing means which relate the upper sheet of fibre cement of
the module situated at the highest position in the stack with

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



stack “of nodul es and causing the problem described above. After

the nodul es and exerting permanent vertical pressure upon the stack, for
exanpl e by means of bracing neans whichpel ate the upper sheet of fibre
Cﬁrrelnt of Lhe nodul e situated at the highest position in the stack wth 35
the |l ower sheet of fibre cenent of the nodule sjtuated at the 2 JAN 2004
10 5 | owest §8§F?Fo?|?%1ftltcﬁ’e%§t ER, S%ﬁce:km)tu eT%OdéJtrlgsiﬁ Fodlicet u|Cr‘13t%omé_iﬁ oven
;_o[) curing the adhesi ¥er between the nrahesabe stenecempl ahes namdréhe ssheet s of
ibre cenent at a determ pate . tenperatu and for a determ t.i

After curing p@ﬁéeadhae%[{ véget hseherﬁgtr?uf zca%t U%J?Dnrge process a%on i n%ezgse mﬁncggfb'ti ng
the natural staperptaiesamf farnodide=rminate- et hrough a m ddl e pl ane,

t hus_obtaining t conmpound til ter_whigh the vijsi .fac f ch
tileis shaved andT56! | SHEd (P eealrtTin e DR K g, bieeRd
under st andi ngoptihbés bhyweanttiay whe cietoordeshsne goleomsonndatnédule timte

natural stone. visible face. a_. manufact uring. proc , ' re
attached to te‘:tl’fé’ b})é@'é‘?l‘? a 631%;&?%? 3%)?)?‘?’caft%|u5’n? \?\%%)Iglen St?%o(s:ém (55 oncglrslggfét e a
better 15 undeitstrandiingh oth¢ heipibhei flaee omf wekch ttHéeprissemhavewemrtndon
is based and a n%ée conpl ete understandi ng of the description of a
preferred entFSdFERE; t aki ng into account that the nature of the draw ngs
is ¢l us_trﬁt imsgmd’rmon-mesmﬂ DRRYENGFi gure 1 shows a | ower sheet of fibre
cement with a 20 sectian.in ich t St I t al.ni h es be
] 5 observed. Fi gufoe azssslﬁcgw‘smﬁg %‘%Aa/enrcns eéDtf gpggiﬁ%ncr{gﬁéntah%&?hé% C:enrlr%?/s
for retaini ngp adhesoved Eiger evi3hshowsagusehclktohenpdisibde fianee and a

Cenemt_narblQﬁanufacturing process, 7 drawings are attached to the present

whi ch is expell ed when the nodul es are conpressed from slidi nggp Bd Z@ﬁ
PN ofE,

patent application, whose purpose is to promote a better
15 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.
Figure 1 shows a lower sheet of fibre cement with a
20 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.
Figure 3 shows a stack of modules, fibre cement-marble-
_5 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
placing the sheets of fibre cement upon and under the marble,
30 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.



fibre cenent, in which one may observe a detail of the |ower ety qf
fibre cenment with retention channels. Figure 4 shows a detail (s)?%aJAﬁnmhed
compound tile. Figure 5 shows a detail of the glue contact points for
placing the sheets of fibre cement upon and under the marble, 30 thus
preventing their relative noverment. Figures 6 and 7 show two consecutive
operations of the cutting process of a nodule of fibre cenent-marble-fibre

cenent into PRECRIFTHTONAOFNR L PREEEHELY PP E™Hce. 2 8 JAN 2004 11 5 10 15

20 15 DESCRI PTI ONtGE Av PRERERREREMBOD) MENEeThe t pé £Semde dsnvedt ifebnwihé be
better understood fromthe follow ng detaj]ed descri gti on showi ng_the main

charact eri st fe51@finthe cORPBURRF ti | SORFERPE (N si bPECHERYr al "t one™fike 3

and its manufagtikdidd SAiesesT tHee @mippadadtiié ewishmaderispboé aanatral al

stone plate 3, preferably marble, and a su porting sheet 1, 2, a fibre

cemént  conp&hfte wiRSSe TERPosHE ITUIGCEETHRY IRBWESSS silica, between 40 and
50% by wei ght wi t Bheesp@sdund @ itlee ikohade GTRAS At hatural cerenrt plheevween 32
and 34% by weight with respect to the total copposition, -_.sand, betgveen 4
and 6% in weP§RESHFRYY redbder 889 # haVYRRRTE 8o %?tio?r% iHE GFAFR"si ze
of 0.1 mm toﬁ?bﬁﬁ&cuﬁbég Refpot BSord Rana6% oy omei:ght and preferably

between 4 and 5% by wei ght with respec to, t total .c osi.tiqn. - size
stabi | ising agents, betitdefi®2 Hﬁﬁw%gfé bs° V\%I?dgh{be% Wik hwerléig’ggcﬁlt%’o THE®E 6t al
conposi tion, said agents thei pgtfr efcpipabliyiab um na, kaolin and m xtures

- cement, between 32 and 34% by weight with respect
to the total composition,

- sand, between 4 and 6% in weight with respect to
the total composition, with a grain size of 0.1 mm.

15 - cellulose fibre, less than 6% by weight and
preferably between 4 and 5% by weight with respect
to the total composition.

- size stabilising agents, between 2 and 8% by weight
with respect to the total composition, said agents

20 being preferably alumina, kaolin and mixtures
thereof.

- water-repellents, between 1 and 3% by weight with
respect to the total composition, belonging to the
siliconate group, preferably potassium methyl

25 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
30 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



thereof. water-repellents, between 1 and 3% by weight with res t @d]e
total conposition, belonging to the siliconate group, preferab?ﬁfpléﬁﬁg um
met hyl siliconate at a 15% concentration dissolved in water and applied
to the surface with a ratio of 0.3 and 4 1/n2. Using these percentages,
size stability of the fibre cenent sheet 1,2 can be increased as the
movenent of 30 humdification is reduced fromO0.45%to 0.30% after an

accel erat ed ahenrng Pprivcaesr RROIHEY ‘Coms6Aehtr ViCh CRAYV b added "E6”t Re

mxture is a3 pLopnt, Qfi S¥AbACLELidJoneXEdgnich is useful in that it
enabl es one tile to be distinguished fromanother, for exanple 2 8 JAN 2004
12 5 10 15 20 wheoa d@ppeei@htPivgeEntPEstER dtf Hegr 2éacht D ITARP 16 PLARS

marble 3 or sf anaprokeclihen 2eaLASt shde el et dfpoadhesion hetyeen the
two materials, the marble plate 3 and the fibre cenent sheet 1,2, the

conpound ti| @disesven PERIFREANIY, epeEVersBlY BHbXyTHRsTIMRAPERTEWS ¥BhPBBnent s
8 which Nas ILCheegbafHl@a af ol @i o:o0MARsl il hes COAMAN fieR With 8

mean di ameter o The purpose of said mcyo-granules is to ensure a

space bet weemeehedhardter [sifalel3mandlheh @urBappoTE i TS REEFOTH BIAEF 8

ensure a mnijgum.adhesi Ve lspuek, p@sS«ddH S the NRLASISAT y1due 1D thR prasesses
expl ai ned bel ow. The manufacturing process of the conpound tiles with

mar bl e vi si blsaPpPaEEing j shealr rine@ragt tA EREVFDIT RHPARURt AR 1ver (G¥PA- bl ock

of pgrble, platesiares Clclsarh) duetid GRessocolsBy xphamméniwa dhat of the
final thickness of the marble plate 3 of the tile to be obtained; .
The manufacturing process of the compound tiles with

marble visible face 3 is carried out in the following stages:

- from a block of marble, plates are cut with a

thickness of more than twice that of the final
15 thickness of the marble plate 3 of the tile to be
obtained;

- a firm union by means of adhesive and compressicn
of a supporting sheet 1,2 to each face of said
plate cut in the previous stage, forming a module

20 with a marble plate 3 sandwiched between two layers
of fibre cement 1,2 and subsequent curing of the
adhesive B8;

- cutting 7 of said marble plates of said module into
two, through a middle plane parallel to the

£5 strengthening sheets, to obtain two compound tiles,
maintaining said module held and subjected to
compression of the supporting sheets 1,2 against
the intermediate plate of markle 3; and

shaving and polishing of the resulting marble visible

30 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

35 - conventional prior process) and at a temperature between 20



a firmunion by nmeans of adhesive and conpression of a suppor Qi
1,2 to each face of said plate cut in the previous stage, pfor%@nglﬁg\hggﬁl}u | e
with a marble plate 3 sandwi ched between two |ayers of fibre cenent 1,2
and supsequent curing of the adhesive 8; ,gutting 7 of said marble plates of
said nodule into L)5 30 35 two, through a nmddle plane strengthening
sheets, to obtain__maintaining said nodule held conpressi.on of the
supportl ng paral Iaé]l Ct 5o e G’Bﬁbﬁﬁhdqﬂ]?%%m rﬁ]yt]s%ﬁbj ed %6 “"§R&et s

1,2 agai nst the icheobreftaterpl atecréd rrabblfera maaﬂdlézhaVEﬁlgh anddpbe i ski ng
of the resulting marbl e visible fac q?eefollowm cription_wll
focus on t he™@FBcaBs Odf 2 sst‘ﬁpé’ﬁfﬁb”‘%h "ﬁ%ﬁb? 5 & 5 tao%taﬁ@efrl 56 té&fent .
tTﬁ flo th:c s, s?@éofgaﬂdﬂ%lmﬂbd%&nﬁl bries ,]Eletmﬁ"ltma&beét s1dte 3nust the doean,

at is free from dust nmeans of a r,o te vent.i Qna rior
process) andS8€eh ?eﬁﬁ‘ér%\t Fl(e"% &R HPBRT 2° e}Rﬁ g gmale%\% Fog’p
achi eve opti rf@Irmaﬂ@eSﬂc@ﬂleAf teer thibse t E:@ﬁbﬁ‘ﬂ-l‘ﬂa,rbltahel]ﬁﬁdﬂ’p@ﬂﬂahs. arr(hesbacked
to form nodul es. ' ortln%rlower sheet %Wlth

f nodul e i s ma?e a sup

a larger surf&E8TI8H5 2 hatt 1 PGF Bﬁfhga%r‘]‘ée? Fﬁgdnﬁ? % plifaf©3%oM t he
| ower 5 sheetan2 ettkya zseaapomjimg tippetomreantt @n tthe netd] ea pbabtee 3pf
formng nodul es of fibre cenment-nmarble-fibre cement Theée ter|C%I Igl)fare

stuck toget h8PFexd2 h?.%‘ﬁ%%“’“é’t%% YRR e dEr OBR EPoXYS eIy W t

conppnent s 8,trhut svheniade pt ad eredfative movement between the two materials
occurs, for which reason strips of fast contact glue & are
used as auxiliary elements to ensure the position and
subsequently the resin 8 undergoes curing. The adhesive 8 is
provided with micro-granules so that during subsequent
i5 stacking it is not completely expelled by the effect of the
pressure exerted; due to the micro-granules a sufficient
amount of the adhesive 8 remains inside for sticking evenly.
The lower fibre cement sheet 2 of each module, having a
greater surface area than the others, has means 4, 6 to retain

20 the resin 8 in each module, preventing said resin from making
contact with the other modules. Said retention means consist
of peripheral channels 4 with a depth of 1 to 1.2 mm or a
peripheral strip 6 with a height of 3 mm, preferably made of
wax.

25 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

30 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

35 fibre cement sheet spills out, and is trapped by the channc.~



material is superinposed upon another, due to the presence of %th$A %H#
adhesive 8 a rel ative novenent betmeen the two materials occurs or
reason strips of fast contact glue 6 are used as auxiliary elenments to
ensure the position and subsequently theiresin 8 undergoes curing. The
adhesive 8 is provided with mcro-granules so that during subsequent 15
stacking it i t nconplLe expelle t effect o pressure
exerted; due ?oB?hg9nFE%ogg%%%u esi% gh |€%§ﬁ Ll%ﬁﬁﬂ% ‘%fhéxﬁdﬁ%§ﬁ$e 8
remai ns |nS|dehFoFe§@ﬂc%|h@Ué@edEyceﬁmetm@merdéatnﬁemﬁﬂnmﬁduﬂh%ekmacQEngaCh

nmodul e, havi ng; are 8¢ @aLRIGT ULT gged‘_ﬁfrg%tgjg@n the others, has nmeans 4, 6 to
retain 20 the resin 8 in each preventing said resin from makl ng

contact with the oPE&RTd@IckdnaSaitdier ettertkisono hreandutensiagt mtr@eiﬁlbaberal

hannel s 4 f, heral _st
Por aht of 3 Mt or S ar Ay ks bF rotiae i 1%y AT e (i e atpersTe

appl i ed, betw8Enafiinnanptymg rehdiny hesdekrsSofardd H0OECCearnippmidimatei br e
cenent are stackgd, yand-vertical pressure is applied which is maintained by
means of, for exanple, braces which relate the lower fibre cement sheet 2
of the nodul e situdPedtials t Heybawe ofodhke stodckedfre30 canelut asaniilleh £t bee

upper fibre cepgptr sheetyph .0hkh i tyat ed uppermmst in the st ck
when the foregoing pflessouréal \?ar %gb%lod&gbgatt\?\ge 1 1000° NEP SndFIIEE /P ?

appl¥ed (if iF2GRIRCYr bt dhet Matiwapbl stphat énd8showl dcblbadk) a tslpaln:esrn 8

bet ween a nar Qi ecp! ndl ety S |H]s out dis
trapped by the ch}gnlﬁht(;aem%an%nQi}ft Ia%sgéél %4‘9{1&05?%%%2@%&}1 sD6p 9F ¢ ﬁto otwo

retention meaR&l@ed ndk é%ﬂ§tWaytmyorégmmogn%ombdbﬂescehdStheeswaeslnédthe

modul es Sti ckigen Hid Geahg TPt &S 3 8AEMA Mehenfl LELLSIACK NG, The
stacks of nodul es are |ntr03uce 5 into an oven W th controlled humidity
for curing the adhgg?ve inal product of this process is a square or

15 rectangular tile whose usual formats are:
30 x 30 cm
30.5 x 30.5 ¢cm (12" x 12")
33 x 33 ¢cm
40
20 40.
45.
30

40 cm
x 40.6 cm
X 45.7 cm
60 cm
30.5 x 61 cm (12”7 x 247)
33 66 cm
)5 50 x 50 cm
60 x 60 cm
61 x 61 cm (24" x 24")

;X D X

o

The thicknesses based on the resulting plates of natural .

stone with a thickness of 7 mm, will be the result of adding

30 the applied fibre cement sheet, according to the following
variants:
Natural Stone Fibre cement Total
7 mm + 2 mm = 9 mm
7 mm + 2.5 mm = 9.5 mm

35 7 mm + 3 mm = 10 mm



at a tenperature ranging between 50 and 60C for approxi mately Z218t{AN 2004
hours. In this way the nodule of fibre cenent-marble-fibre cenent is
obtai ned and treated in one of the conventional 10 rmachines in the natural
stone industry, called a splitter, which hy neans of dianond discs
separates this piece into two haI ves. In this way two conpound marbl e
tiles are obtained, ich are strongly stuck to a fibre cenent sheet 1, 2.
The final product of this process is a squar% MM 15 r2ct anfiiarmt i | e whose
usual formats are 73@mx 30 cm 30.5 x 30.5 cm (2" X 122) 3P %3 ¢m 40 X
40 cm 20 40.6 x 6,6m 45.7 x 45.7 cm 30 x 60 cm30.5 x 61 cm (12" x
24") 33 x 66 cm)é7 x 50 cm 60 x 60 cm 61 X™1 cmT 24" X -Bmp The
thicknesses based gnmthe resulting plates ofs matural stonewih a
thi ckness of 7 mm 4 Ll: ghthe result of addi ng 30 the applied fibre
cement sheet, according t&'thePT&rGRicng © AtRIngat FAHibseshen Fi pRé
cenent Total p3lishing bemnhe QeEmlilmnthJZasﬁ rﬂ’ﬂe n@eordMst3Re/ pIHLE RBadMm =
10mn28JAN298§CQ§eS7 3.5 mm = 10 gm mm+ 4 nm = fmn?mn+
45 fmmn1l.5 nman %5 1ém$hnW1th a per ectly polished surface anc a
slight bevel on its four edges. The rest of the thickness

corresponds to the adhesive and the supporting fibre cement
10 sheet.
The following objects are thus basically achieved:
1) Natural stone tiles which are very strong,
manageable, more easy to position and reliable.
2) Better use of the processed natural stcne.

15 3) Application of marble slabs with a thickness of 2

cm for these purposes.



5 After the processes of snoothing, calibration and 10 15 polish'%gdﬁh t he
resulting tiles, the natural stone plate has a thickness of 6 h2(04
perfectly pollshed surface anc; a slight bevel on its four edges. The rest
of the thickness corresponds to the adhggive and the supporting fibre
cement’ sheet The follow ng objects are thus basically achieved: 1) Natural
stone tiles which are very strong, nmanageable, nore easy to position and
reliable. 2) “B8fM&r use of the processed natural stone. 3) Application of
marbl e slabs with a thickness of 2 cmfor these purposes. 2 8 JAN 2004 16
CLAIMS 1.- Compound tile having a natural stone visible face, of the type
conpri si ng a lnat GPAPCWRDrie \f SRBABIF AcRILWFRY & OPGpEL B RIS NG atﬁﬁtural
stone plate qfypke 1%hhﬁk@e&§aﬂ‘drram Ystdriexegi dip1adhesieve 40 8he type
r|g|d|f|cat|on and st rengt enlng supporting sheet, characterised in_that
the Tonposit GoBPTisErg 3 nakyiad SUSFSr ILAgesRéef SFECEd f FRETkRESTerft *BB¥ai ned
by pressing @rdqcupi ngadh@sameauwclaavemgaall@l@@mm& talnan g@ﬂéragtmeimgngerrent
10 in an amount nuch | ower than standard values jn fi cenents.

obt ai ned” by GWPPAGLIRY af8Et oc FRREACtEIESHTer ¥ nt g%ﬁdt 806ﬁ8§mﬁﬁﬁhgn o5
conpri ses: Qin%%gp%@byng/\esm'r Wig hy regRectcement hebtoimdd 15§ | e 40450
cenent 20-35 sand cellulose fibre 4-S and further includin
stabi | ising #FEhCETaRE Warkr APEREHRT %y SaddICPPRRY Iera FERF_ 1P E] Fement

wat gf - r epel | ig #ddinbldeSmech agrrlrs tA3@nbet agdd ML alzpaeat e Fibd hecduasite

maki ng up the fiber cepment as : . .
obtained by <c¢uring in an autoclave, and wherein said

composition comprises:

Component % by weight with respect tc the total
silica 40-50
15 cement 20-35
sand 5-10
cellulose fibre 4-8

and further including stabilising agents and water-repelling
additives or agents, said water-repelling additives or agents
20 being incorporated in the paste making up the fiber cement as
well as on the surface of the sides of the sheet which are

exposed in the tile.

2.- Compound tile as claimed in claim_ 1, characterised

.% in that the ratic of sand in the mixture is 4 - 6% by weight
with respect to the total, with & mean grain size of
approximately 0.1 mm, thus increasing the mean size of

particles in the mixture.

30 3.- Compound tile as claimed in claim 'l, characterised
in that the ratio of cement in the mixture is between 32 and

34% by weight with respect to the total.



wel |l as on the surface of the sides of the sheet which are exp sgdAn bEe
tile.” 2.- Conpound tile as clainmed in claiml, characterised 2 rrJ Nwz §
the ratio of sand in the mxture is 4 - 6% by weight with respect to the
total, with a mean grain size of approximately 0.1 man, thus increasing
the mean size of particles in the mxture. 30 3.- Conmpound tile as clained
inclaim-1, chargcterdsed intgrataghg]gar%ié) of ¢ rr.entlin the mxture is
between 32 and 34% by We| gﬂ? with respéc% 10 thetotall: FFAG®2089917 5
4 - Conpounditi teaascted aianed ch oddivhoke characierliesedtham dhaty tdeeghati o
of cellul osewf.itPr}:a ise Itescso pgntg‘yglby weight wth respect to the total.
5. - Conpound tiet 8 Ciai'ied " Tn"Ct3i'm 4, characterised in that the ratio
of cellulose fibre is in the range of 4-5% by weight with respect to the

total . 6.- Conpound_tile as claippd in ¢laiml, characteriged 10 in_that

t he "agents for increasi nS the size &fabi |1Fy 01’ t fie p“fa ‘e are selectfed from
the group nade wpaof thtumnieg d&loldliuland dikteres irherteofrangausitng-aspi ng

of the mould, which . retards _and reduces th geing effect. 15 7.- Conpound

tile as 'cl aibﬁeae%%h%lwéatrlﬁ é,esgﬁ(é{'a% (e\t(r%lese' %a?h that each one of said agents
whi ch increase the size stability of the plate is present in the

conposition at an . a 2_an 9 i . W fh eqt . he
total of the coﬁds%&%ogﬁﬁﬁﬂg-a&%ﬁgﬁg ti egg%lréc{:ml %’i n%lgaslf)anccc(ﬁr%?%al,
char@ct eri sedn ithathathesaiggnnat €pzr épekeanipaddid i sigs atakgénty afethe

sel ected fr %’Pﬁ‘c@ea%ogglé@&eob”ﬁ’m%; i %’%ﬁ”%a&@t é‘ﬁs&%'”édfddi'n%f}t %aoé‘iﬁ" crum
stearate and®therr m xtures. .- npou tfleas clarned 1n cl'aim'8,
characteri se@gnd mixtures thereof, causing doping of the mould which

retards and reduces the ageing effect.

15 7.- Compound tile as claimed in claim 6, characterised
in that each one of said agents which 1increase the size
stability of the plate 1is present in the compositicn at an
amount between 2 and 8% by weight with respect to the total of
the composition.

20

8.- Compound tile as claimed in claim 1, 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.

15

9.- Compound tile as claimed in claim 8, characterised
in that said water-repelling additives or agents are present
in the composition in an amount of between 1 and 3% by weight
with respect to the total composition, so that the movement of

30 humidification of the fiber cement sheet after undergoing an

accelerated ageing process is approximately 0.30%.

10.- Compound tile as claimed in claim 1, characterised

in that said water-repelling additive or agent is applied to



in that said water-repelling additives or agents are present in2theAN 2{2%
conposition in an anount of between 1 and 3% by weight wth respect to e
total conposition, so that the novenent of 30 hum dification of the fiber
cenment, sheet after undergoing an accel eridated agei ng process is
approximately 0.30% 10.- Conpound tile as clainmed in claim1,
characterised, in. that .sai er=r I 1 itiVv ragen i pl.ied to
2 8 JAN 2004 §'S t‘ﬁéJOg)%So%g fé\%%féée%g tsﬁggggg%{oit%/%geocshleet ir?é%rt%grééjed in
the tile and tire sélecémdl fs cmleheedrbugm ghesuldaprdt ¢si1ddnateConpound til e
as claimed in claim110, characterised 5 in that said water-repellent is
potassium nethyl siliconate at a 15% concentration di ssolved in water, and
is applied to the lisur Cawpoimd atirlat ies ofl a@med Oirg cl/apm, 192, chOorprmnidedi | e
as clainmed in claiml,.character] i . oS f id
supporting shlenett%faﬁrfﬁletg "?ait?\e%l g égfgerb%glr#e%tOTtQ%%lEnb%c?%%gEngl%;llc?cgeha%s? %I%ai med
in claiml12, xhdrkrackeceserdation idhatodued pi gneretr, i end syneapelties! itcorthexi de,

which is added 15 to_the te_of th @sition. 14.- Conpound tile as
claimed in cldl nt%'fe chaf arcalq;gr%l gédg'%gﬁtﬁ;&%the adhesi ve for fixing the

supporting sheet to the natural stone plate is a synthetic adhesive which

| ncorporates 20 1 £rO-GLanules. ofc e ornadul 65 Aais COMRAMDEL LIS

claimed in claim characterised 1n at sai esive I's an epoxy resin
wi t hot wo conponemnhst arie | pohpadads i5% off saicddmissweogk andll ehiegt further

m cr o- nodul es; wit ap avsrage dianeter of 0.10 mm 16.- Conpound tile as
clainmed in thlen%lél:aéeéo?n <%‘I|;a| ms, characterised in that said natural stone
is marble. 30 17.- Process for nmanufacturing conpound tiles according to

claiml, wth natufgl_ sty %uybswif §8G8,2 1608 SENG A 12NakHERh B L] at e
of reduced thickness firmy fixed by adhesive to a supporting sheet which
serves to stramgtiaensand py¥imfindi iy, awbyethesriccésen egt ¥haeht he FHBI9%w ng

Sta9§5: to the paste of the composition.

14.- Compound tile as claimed in claim 1, characterised
in that the adhesive for fixing the supporting sheet to the
natural stone plate is a synthetic adhesive which incorporates

20 micro-granules or micro-nodules.

15.- Compound tile as claimed in claim 14, characterised
in that said adhesive is an epoxy resin with twc components
and includes 5% of said micro-granules or micro-nodules with

B an average diameter of 0.10 mm.

16.- Compound tile as claimed in the foregeing claims,

characterised in that said natural stone is marble.

30 17.- Process for manufacturing compound tiles according
to claim 1, with natural stone visible face, comprising a
natural stone plate of reduced thickness firmly fixed by
adhesive to a supporting sheet which serves to strengthen and

rigidify, which process consists of the following stages:



2 8 JAN 2004 19 5 10 a.- froma block of natural stone, plates qt'ﬁ SAN 2004 D
a , thickness of nbre than twice that of the final thickness of e natura
stone plate of the tile to be obtained; b.- formng a nodule with the
natural stone plate of step a), sandw cH&d between two | ayers of a
supporting sheet, firmy adhered by neans of an adhesive and conpression
of the supportinggsheet }0;eacdif agen@buthe sshenesptate He uranden a
subsequent curing of the adhesive; «c.- cutting of said natural stone

pl ates of sai d nodi€knEAE ot P IS MGtighvt e THaddré plankindlo ObtEPistwo
compound tiles, myMiabnhpgusal drendubeahielst and  subjecbedoboa CASMY essi on
of the supporting sheets against the internediate plate of natural stone;
and d.- shavi ng afd pofeEHingg of "eHel s ¥ttt i R nRELYERL sEboRee 1B19F&i Bfe
faces characteriseddgn d)hatsapadcBE@PBELIdih Shret1dyeride up afpprilihght
sheet of fibre cenment obtained by pressing and curing in an autoclave as
defined in clai m BPegtd wheFeih Pﬁ‘ge’éﬁﬂes}?WemeﬁE%d 9t éPep?®e3iaan28foxy

- resin with two compapeRksioMhbencZ) dGRIIRIOKGL EBedBans dtirClidpoviftdeha gap

of 0.1 - 0.3 mm between _the opposi n% sides of the patural stone plate and
the fiber cenent iRPet PLatenstird #R%TEPSHHEN FRT ¥ U t86hasheetveo 18. -

Process as clai ned: j-n &lediifylés shad agdeudSedtone bhated her nadiy aloastiene
plates and the fibre cement sheets are, when_joined together, clean, dry

(acdbrding to an adfroptiate TEENEENt FoRaImitodEes)Mind &€ aCtMder &Gr e

between 20 and 40GmpkAna PrtQgess amatheaimithg n ediai mrbanlehamacter ias@d in
that said nmeans whi ch provi deaa gg@ consjist of a fibreglass or <c | ose
he

[ | |
nmesh which is soak¥tPIisFieAe & Brespon pPlceddCas SEPRPHEd'S n X 951%% 17,

characterised in against the intermediate plate of natural stone; and
d.- shaving and polishing of the resulting natural stone
15 visible face,
characterised in that said supporting sheet is made up of a
light sheet of fibre cement obtained by pressing and curing in
an autoclave as defined in claim 1, and wherein the adhesive
used in step b) is an epoxy resin with two components, which
20 incorporates means which provide a gap of 0.1 - 0.3 mm between
the opposing sides of the natural stone plate and the fiber

cement sheet to ensure an even distribution of adhesive.

18.- Process as claimed in claim 17, characterised in

ks that the natural stone plates and the fibre cement sheets are,
when joined together, clean, dry (according to an appropriate
conventional process) and at a temperature between 20 and

40°C.

30 19.- Process as claimed in claim 17, characterised in
that said means which provide a gap consist of a fibreglass or

cellulose mesh which is scaked in the adhesive.

20.- Process as claimed in claim 17, characterised in

35 that said means which provide a gap between the opposing sides



35 that said neans which provide a gap between the opposing si Eig i éjAN
2004 20 5 10 of the natural stone plate and the fiber cenent s t JANNZI0+
of" ?m cro-granules or mcro-nodules with an average diameter of 0.10 nmm
21.- Process as clainmed in claim17, charngcterised in that after said
stage b), in which supporting sheets are fixed to the tw faces of said
natuxal st.otte..plate, a tenperature application stage is carried out to
cure the adhési veef BELara prddéfePhf hed3 1Y ngle Z2PerprEReRs &Y &PREUSFn
claim 17, charagterbsgddest Batnstagedalied Whichnaabkbige cenmirtelkayer,
the natural stone plate and a |layer of fibre cenent are joined, is carried
out by stacki-A§ ®aid nodul es and conpressing the whol e stack, 15 forning
stacks of nodul es of fibre cenent-natural stone-fibre cenent, so that said
stack of nodul es conprises: a |ower. sheet . of fibre _cenent, a tile of
natufal stone on t¥ef FHFESRg2Sarfladpger IhedRids ¥lirprPAFEFERTIBR t B

natural stongpicl gerd tdeiAdRE§E VIS, petmean chhepaitd ngbeneethisre ttheelioner
sheet of 20 fibre cenment of the adjacent nodul e, this organisation being

repeat ed as rfenythe e dagecedsaryd WREMERH- ahete1Biake of? F91RSE 28RNt

whi ch occupi e, 1kawesn Posidd Ofk | da@achs Mdul® diae ankalgBessusf ace area
and is provided with additional shapes next to its periphery for retaining

surpl us resi PafgERSTEON <8on i s’ applied to the stack of nodul es. 23.-
Proggss as claimed in claim?22, characterised in that the stack is

provided with neans for_holding the | ayers of_ fibre cenent and.natural
stone plates, to prevemtrE st idfe %]E)aﬁ%\?lerféhtdt?e’fr\/\elgn t ackTRARTRd By t he

presence of unguredagadbesinveni2d. a PAWeesemastClaydredehe séaim23tone
characterised, in that said holding neans consi st of trigs of f %Stout

contact 35 giiiée defodi 1EdeBN°T he Sifect I i*fFe JQENRM 15 carrie

by stacking said modules and compressing the whole stack,
5 forming stacks of modules of fibre cement-natural stone-fibre
cement, so that said stack of modules comprises: a lower sheet
of fibre cement, & 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
20 fibre cement of the adjacent module, this organisation being
repeated as many times as necessary, wherein each layer of
fibre cement which occupies a lower position in each mecdule
has a larger surface area and is provided with additional
shapes next to its periphery for retaining surplus resin when

5 compression is applied to the stack of modules.

23.- Process as claimed in claim 22, characterised in
that the stack is provided with means for holding the layers

of fibre cement and natural stone plates, to prevent relative

30 movement between them, enhanced by the presence of uncured .
adhesive.
24 .- Process as claimed in claim 23, characterised. in

that said holding means consist of strips of fast contact

35 glue, deposited on the sheet of fibre cement.



2 8 JAN 2004 21 25.- Process as clained in claim22, characterrsqy zgmpt
said additional means for retaining surplus resin mhen conpresslonl
applied to the stack of nopdul es consists of 5 peripheral channels, an
adhering perinetric strip, such as a waxzistrip, or a conbination of one or
ot her configurations, formng a barrier for the adhesive which is expelled
fromthe sides which nmake contact between plate and sheet when the stack
of nodules is conpressed, which accunulates in the 10 periphery of each

| ower sheet of fibi@-teﬁevmeiﬁ shechodwde. ‘QGclaﬂmoEEsscasraﬂﬁéﬂﬁaéd nrcl ai m

25, characterjised ;e height of, said stri p roxrnatel 3 mm
and t he dept’h Ssaallo(ltl c anne fi H%fnf for TeIBinY! g fﬂrlo‘gl‘gss 2 al'féd in
claim17, chaq:camrerSlssed iy étmeliledurumgtrm‘ st iadhi sihodu Ixst weemsitshe nat ur al

stong pl ates fi nt_sheets is _carried. out, in a currn qven
mhicﬁ operate%éyyéq$gnlacga§ngfge en%%?éﬁnﬁegefrgﬁ$fift “ede S £ tine
of appr oxi matlany d2ripnwesa 28mbirtdeas»faone airmedthear clomifigibrations,

char act of | sede 8l (BLLEL, SEACKINO the hat walostone pLaves and the

fibre cenent vertical “pressure s eéxerted dpon coI

st acked tilessamﬂSpwniem m2Be - cBnoeessbasweémrpﬁdkenanﬂamheas when the

characterised En th t pressure LS exen}ed Qy ans of braces i.ch
mﬁae%.?_le h ~Accum % e

rel ate an upper pIa e 'V 5 base, ‘braces are Su je to"

t rad®i on. periphery of each lower sheet of fibre cement of the module.

26.- Process as claimed in claim 25, characterised in
that the height of said strips is approximately 3 mm and the
depth of said channels is 1-1.2 mm.

15

27.~ Process as claimed in claim 17, characterised in
that curing of the adhesive between the natural stcne plates
and the fibre cement sheets 1is carried out in a curing oven
which operates within a range of temperatures from 50 to 60°C

20 for a time of approximately 12 minutes.

28.- Process as claimed in claim 17, characterised in
that after stacking the natural stone plates and the fibre
cement sheets, vertical pressure is exerted upon the column of

bs stacked tiles and plates.

29.~ Process as claimed in claim 28, characterised in
that the pressure is exerted by means of braces which relate
an upper plate with a base, and the braces are subject to

30 traction.



