COMPOSITE PANEL MADE FROM CEMENTITIOUS MORTAR WITH PROPERTIES OF
TRANSPARENCY FIELD OF THE INVENTION  The present invention relates to a composite panel
made from cementitious 5mortar with properties of transparency to light. PRIOR ART WO003097954
describes building blocks in material such as cementitious mortar through which optical fibres pass to
allow the transmission of light from one side of the block to the other. In this way, it is possible to see
the outline of obéects 10placed at the back of the block, which is thus commonly defined transparent.

The optical fibfe %%%J&j BANRLN MAREs JF Bﬁu\élalquwgé\gﬁ-&'fHU§ mMQ&jTrﬁ%aéﬂﬂEE' of

cementitious NpEEERPYRTIE S ORIRA RIPVeRERRYDlocks of dimensions variable in relation to their
final use. These blocks are then sawn to obtain plates or panels which subsequently undergo

smoothing an N e operations is it possible to obtain the transparency effect

described abOYﬂe"ﬁ@ﬁ@@éﬂlt, thiatfest ielbtteenced b&rﬁww@rﬁamf hedacidant bghientithridlock. In

fact, in relation to the Iug)}:nous intensity of the lght an angle of incidence is determined, for example
already with alPERRAHEN ICREEES 96 4 GBPEREHEP il ness of around 3 cm), beyond which the
transparency gffegd RepgRmined by transmission of light by the optical fibres decreases progressively,

mocoring o S O b e B A pe e iR
fact 25 necesszam@iwmw@e @@mlabi@@rpa@s hachiog mé)eramﬁedntmcmmwm@wsmthe
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pieces ofigubspientiad @mbesb@mk afatrequdreld, wbicth as $nusace plaiesiptevieedeamseerger side.
The optical fibres are placed as weft in meshes or special fabrics and thus
inserted in castings of cementitious mortar within formworks to give obtain
blocks of dimensions variable in relation to their final use. These blocks are then
sawn to obtain plates or panels which subsequently undergo smoothing and
15 polishing. Only after these operations is it possible to obtain the transparency
effect described above.
However, this effect is influenced by the intensity of the incident light on the
block. In fact, in relation to the luminous intensity of the light an angle of
incidence is determined, for example already with an inclination of around 20°
20  (for a panel thickness of around 3 cm), beyond which the transparency effect
determined by transmission of light by the optical fibres decreases
progressively, this forming an evident limitation of this technique.
There are other problems linked to the technique according to WO03097954,
which is somewhat complex. In order to position the optical fibres, it is in fact
25 necessary to provide a special fabric as backing to be inserted in consecutive
layers in the formworks, alternated with layers of mortar; moreover, the further
steps of sawing into thin plates and polishing are also required, which also lead
to considerable risks of manufacturing scrap, especially if pieces of substantial

dimensions are required, such as square plates of over one metre per side.



Finally, it must be considered that only one type of surface finish can be obtained with this technique,
which does not allow the appearance of the surface to be adapted to specific aesthetic and
architectural requirements. US 20070230209 describes a light-transmitting structure for use as a
building 5 block or panel, and a related method of fabrication. The structure includes a composite of a
primary building material and one or more light-transmitting elements. The primary building material
may have structural and/or insulative characteristics. The light-transmitting elements extend from one

surface of the bifiaby Bullkiitsg Rrutsnasigeratoiiat soidprens atipanakesupacemfitigarcar e io bulk
of the structurg,PRcRr MARE A8 H-ERMFRATSLINGHRIBMEENS B IPAREANBTLOR HHS-pERALh suaces of

the structure and are configured to concentrate incoming light rays to the light-transmitting elements.

SUMMARY ORUHZCANG PR AdAREHdQBRREIBEReHelsmnAvaIaiiie KUt Lo fisesdfSlems of prior
aft mentioned glepyeolropaiisttar s tsidesirabigHetauithaddlianl maBUfsc LG StaPs Imsigplify

production, to avoid scrap and waste of material making It more economical, and to obtain the desired
transparefcy SHeEE AEPANE rédh& 16 RiRsl SIrLIE MgRRrisateRe A g At HHtHEN U IAKARY By
reflection havigggaere listitgddHmmngus inNtRAgIHatEERSReSt Eneireet herechisverthasmpliects the
present invention proposes a composite panel made to from cementitious mortar, characterized in that
a plurality of tHHSIBRBPehiy LHRAYh R REFial1D8Y, SaYeHRBUGH Bl MR HaRYING with .a
transparent to dightapRiestids STitktiRnePREeRhatish R |8 REfarabin opaigfagdesathdhis
Ostia material can be composed of: polyacrylates, epoxy resins or polycarbonstes. Alternatively, said

transparent to REMaNaRMILIRG MEtegiak O §IQLass A P ieraloodieHP & aeathpartishth&id

transparept toigit sratesiatisdtuibe @aens ohbRiafghneshRiemeninyhigbrisehes!spe osaidmnrening. In
a different embodiment of the Invention, said transParent to Ii%ht material Is in 20 the form of an

element formeNnP85dBpRAIRgS tiaces ey SiUfiyreraeenape cPHIURhiFSCRGENEBIE within a
wide range of grematgarpneaiiretelarsaniafttansnatieat dehashmmaterial is also correspondingly
variable: a preferred shape is that of a prism of rectangular cross section capable of housing a
corresponding prate or sheet, preformed or obtained by casting. 25In an embodiment of the invention
said openings are intercalatedly lined up along parallel rows. Said openings are identified by the
dimensions in length, height and depth. The height (h) of said openings necessarily matches the panel
thickness, the. length (L) of said openings preferably ranges between 0.5 end 100 mm, the depth of
said openings preferably ranges between 0.5 and 6 mm. Said openings



cc are preferably arranged along parallel rows set apart from one another by a distance ranging
between (1.3 and 0.5 times the length (1.). In any case the minimum distance between two consecutive
openings arranged on the same row AMENDED SHEET WO 2010/066831PCITET2009/066813 must
be no less than twice the maximuni, diameter of the aggregate present in said mortar. The distance
between two rows of parallel openings preferably ranges between 5 and 10 mm, and in any case must
be no less than twice the maximum diameter of 5said aggregate. For example, for a panel with
dimensions of 0.5 m x 1.0 m, a thickness of 5 cm and formed by cementitious mortar with a maximum
aggregate diam Rl 4P B2 IRE-Ry h (L) of the openings of 40 mm, the distance between
two consecutivg S A e " e row is 15 mm, while the distance 10 between two
consecutive pariiielaoifet ief dhwaiepsaiiraniosdrteraplpahapiebirineg wiRERn A Heatodstin a
coating having lighfeflectionpriaperiies smsample awamaiditessd maryiiastonmigiateps epoxy

emulsion reflective paint to increase cohesign of the system. , Trapsport.of li b (mized
through suit%blesgﬂﬁgge Wﬁ%da‘f%?%’ﬂc?? a8'Q &ﬁl nﬁci%a%r%g Wﬁ?ﬁeﬁgcﬁ}?ﬁa@ﬁgﬁ%ﬂ%ig gﬂ%!:?nterposed
between the trarspacentalateriatandiio e degradvirdopterenyusdactr alseewBBtRSBRA ddn, for
example, be compasedahR GHABIGPRRRILIFIRRINGrIRI dFRBLaciumeBrEARARApAISE directly

to the preformed elements of transparent material or, in the cgse of elements of transparent material

obtained 20 by ¥RERAJURREHHEERRRYTR TRERREATO SIRRE ¥8nings before casting. The film can be
applied with a smaydaRivaigiese pie:Rréfomesheldnventm o bansesr artaoilighitansesianaden the
inner walls of the openi formi e lective film.o agRings. In
this case the su:ﬁr (r:%e %‘% en%}é?gsm{é% ﬁ?ét%%%%ggti%%vﬁ %Hlﬁl%aé]l e5 %’%ﬁﬁzﬁé@é@% gﬁe é%t% ensure

adhesion of saidha® Protsremeidiyihiaknassisid b smeringsdaing AMadwitha reneparedly

transparent to lightjgrateradssin the form of a preformed element, such as a plate or sheet, obtained
by cutting a plate, of greater dimensians, the cut must be perform i% echniques which ensure a
roughness of th élﬂ%ﬁmﬁ?&j‘%& ’i%?aﬁtfﬁﬁtpgﬁs}l%g%&dan oﬁ{%%ggg@%laf& Ej%Fér cutting is, for example,
suitable for this F0purpeséic material can be composed of: polyacrylates, epoxy resins or
15 polycarbonates, ,
Alternatively, sald transparent to light material can be glass or glass based.

In an embodiment of the invention, said fransparent to light materlal Is in the form
of & preformed element which is housed In said opening.
In a different embodiment of the Invention, said transparent to light material 1s In
20" the form of an element formed in said opentrg, for example by casting.
The shape of the openings is varlable within & wide range of geometries arid the
element of transparent 1o light materal is also correspondingly varlable: a
preferred shapé is that of a prism of rectangular cross section capable of housing
a corresponding plate or sheet, preformed or obtalned by casting. ‘
25 In an embadiment of the invention sald cpenings are intercalatedly lined up. slong
parallel rows. Said openings are ieniifled by the dimensions i length, height and
depth. The height (1) of said openings necessarlly matches the panel thickness,
the length (L} of sald openings preferably ranges between 0.5 and 100 mim, the
depth of sald openings preferably ranges betwesn 0.5 and & mm. Said openings
30 are preferably amanged along parallel rows set apart from ohe another by a
distance ranging between 0.3 and 0.5 iimes the length (L). In any case the
minimum distance between two consecutive openings arranged on the same row

AMENDED SHEET
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The present invention also relates to methods for forming said panel. In a first embodiment, a method
for producing a panel comprises the steps of: 4 WO 2010/066831PCT/EP2009/066813 a) positioning
in an orderly arrangement within a formwork a plurality of elements of said transparent to light material,
b) filling saidvformmwasksaith said cementitious mortar until said plurality of eigrm@ngdktRamnsparent to
light material appears completely buried in it Swithout contacting with said mortar the opposite sides of
said elements, suitable to form the inlet and the outlet of said opening; c) hardening said mortar setting
free said opposite sides of said elements of transparent to light material, suitable to form the inlet and
the outlet of.5aid PaBINGsARdakinG o thalirishedinanabiremibederayueskoiosam seeard different
embodiment, a method for producing a panel comprises the steps of: d) filling a formwork with said
cementitiou§'@BHar positioning in an orderly arrangement within said formwork a plurality of cores,

preferably cpadesh avithoee lnase: aganvandvphitprefbotive ditngsuitaite bl foran sasdbepeasgs 15 until
said plurality of cqores appears completely byried in said martar without contacti ite sides
of said coreénéjigam@toé)ﬂgfﬁq A %ﬁea'r{]éj #1? eoﬂﬁeiegts s@i%ns%%?ri}g ’eWrRﬁxS@I rﬁgcj)}r ;E};S{%% ?during the
time pesiod $eddnathgr bgajimning to the end of the mortar setting, taking out said cores from said

g%si%ﬁlés_ﬁlagaegz%oaeﬁ&%%Q Hrthescorsseta notrRRirdwith gefigetive film,
e inside o

formwork sg_lgpg%gerﬁ
the further stép of coatirig t said openings with a reflective paint, for exa;n{ple using spray
YallBWing the

methods; gefitifgraed Spsismeiinysanpiiaidvdtate mmdprIehaesIRgRifhaRmates

mortar and the, irapsparaBhiRHighy reaterial dpdwngan ée atiorim, said eriiahandbiawiagroundhe finished
panel from the formwork; i) allowing the panel to rest until it has hardened. %RIEE DESCRIPTION OF
THE DRAWARSECuUtive openings arranged on the same row is 15 mm, while the distance

10 between two consecutive parallel rows is § mm.
Preferably, said transparent to light material is treated with a coating having light

reflection properties, for example a ceramic based acrylic emulsion or epoxy
emulsion reflective paint to increase cohesion of the system.
Transport of light can be optimized through suitable surface means, such as a film,
15 having light reflection characteristics and interposed between the transparent .
material and the opening in which it is housed.
The reflective film can, for example, be composed of a ceramic based reflective
paint. The reflective film can be applied directly to the preformed elements of
transparent material or, in the case of elements of transpafent material obtained
20 by casting, it can be applied to the walls of the openings before casting. The film
can be applied with a spray technique on the preformed elements of transparent to
light material or on the inner walls of the openings by forming the photoreflective
film on cores used to form the openings. In this case the surface of the core must
first be treated with suitable release agents in order to ensure adhesion of said
25 photoreflective film to the surfaces of the opening and not the core. If said
transparent to light material is in the form of a preformed element, such as a plate
or sheet, obtained by cutting a plate of greater dimensions, the cut must be
performed with techniques which ensure a roughness of the cut surface which
does not limit optical transmission. Laser cutting is, for example, suitable for this
30 purpose.
The present invention also relates to methods for forming said panel. In a first
embodiment, a method for producing a panel comprises the steps of:
4



In order to better understand the characteristics and advantages of the invention, 30non-limiting
practical examples of embodiment are described below with reference to the figures of the
accompanying drawings. Figure 1 shows a partial perspective view of a panel according to the
invention. 5 Wwiguoecd&3eWs a cross sectional view according to the line |l#CofiFgusadsspartial and
enlarged. Figure 3 shows a cross sectional view according to the line 111-111I of Figure 1, partial and
enlarged. 5Figure 4 schematically shows a perspective view of a step of one of the methods for
producing the panel of Figure 1. Figure 5 shows a cross sectional view, identical to that of Figure 3, of

a variant of the ivejafd @%T/M'—EP BigeyRUPRCR AT HRANVENSHANGH VM thrgiaignes to

Figures 1 to 4, a plurality of through openings 11, each containing a transparent to light material, pass

throughout the thicRIRBEBELESAG SRSRABAICHPIHE & mentitious mortar as described with

regard to Figurepd. finitle exaniplensaid tamhspare ntdenkgiitinaienakisriniie o elwralvradity of 15
elements formed by plates, 12 made of PMMA, preformed.and housed in sajd. openings using the
ERiRETs e RdeBte AR IGHeh L doeh

forming method de f888t8e? V\Brﬁﬂﬁp %?&Ie tF[Bﬁ Iﬁgﬁga&a?ﬁﬁg r?Y\/n,usalg c')?)e ings are
intercalagedly lined wiphalohggaeaitelgovth 1SitVithorederdrcoppdigareides tdrsnicdrélerasmsspared by

wholly coating the &9@8}&0{%@%{%%&@/%%88@B{%%%Pﬁm%fcﬁth ’ompatible with mortar and

PMMA, such as non woven fabric, in order to prevent reflux and adhesion of the mortar to the section
of the transpare®t platesndwicsaishipesissisetingt&ion eai mreeatedsidas LseribrisayRmtsf haterial

with defined weft, syghsaRBEGidR: rdesia ObiRER: RSB Mt qQHIRABCING SUTERCST textyres. 25A
plurality of elements of said transparent to light material in the form of plates 12 are positioned in an

orderly arrangemeMR&RITE ARG IRNOK CHEHS diRig 6 DRATIR FBMLh® faEmY X rame formed by parallel
movablgrods1d seaiehacartigrestcambpdimesittvg kfetiquawsptadliord wopndispacediygthitemplates,

to hold themg{'gglg/oiﬂ position.

d) filling a formwork with said cementitious mortar positioning in an orderly
arrangement within said formwork a plurality of cores, preferably coated
with release agent and photoreflective film, suitable to form said openings

15 until said plurality of cores appears completely buried in said mortar without
contacting the opposite sides of said cores, suitable to form the inlet and
the outlet of said opening, with said mortar;

e) during the time period from the beginning to the end of the mortar setting,
taking out said cores from said formwork setting free said thus formed

20 openings;

f) if the cores were not coated with reflective film, the further step of coating
the inside of said openings with a reflective paint, for example using spray
methods;

g) filling said openings with said fluid state transparent to light material;

25 h) allowing the mortar and the transparent to light material to harden to afford
said panel; and taking out the finished panel from the formwork;

i) allowing the panel to rest until it has hardened.

BRIEF DESCRIPTION OF THE DRAWINGS

In order to better understand the characteristics and advantages of the invention,

30 non-limiting practical examples of embodiment are described below with reference
to the figures of the accompanying drawings.
Figure 1 shows a partial perspective view of a panel according to the invention.
5



30The PMMA plates are obtained, for example, by laser cutting from plates of commercial sizes. WO
2010/066831PCT/EP2009/066813 The frame is arranged so that the perimeter 17 of the formwork is
left free of plates 12 so as to define a corresponding empty perimeter edge within it. The formwork is
then filled with cementitious mortar pouring it through the perimeter edge 17 left free of plates, until
said plurality of plates 12 of transparent 5 to light material appears completely buried in it without
contacting with said mortar the opposite sides 19 and 20 of the plates 12, which thus remain free for
their function. THilg i enddensuesiBlecfopshaestie il tvieplaacdaciinotie tbedinefitik ébrhiguwek through
an action of prewgpgg@gﬁ@ Hettom on the non woven fabric, which thus produces a seal so as to
prevent infiltration of mortar between 10the plates in that area. For the opposite side, the level of
poured mortar willdt'the rHdevie AchIefRs stritianat trvsidecordiroptatéha HiaendhHt isfthigutefttto
harden, setting iraeiisdidRPPOBIF§des 19 and 20 of the plates 12 suitable to form the inlet and the
outlet of said corresponding opening 11 which thus remains identified in the formed panel, and the
finished parfel 10i8U18tdkec e GtigRlIToFhRWE. 3n ReSRaB MPeNignePtne ‘I wit@raueiutbein

other embodimeqistRo@irior eeaRRing RIRCEE PR e pddges of the panel, or a metal lath, with mesh
openings suitable not to interfere with the plates already positioned, can be laid. In a further

embodiment of (G HGenFHRYE SHITRASSESEGRAL Vignd ieatigal to histsihgioare il daesiaiat
transparent to lightwaatarad gbat fills them is formed according to a single element 12 which extends
continuously for a complete dimension, for example the height, of the panel 10. The dimension (h) of

12 in Figure 5 nfatchelre ﬁ%%ﬁf%e%'é’&?% an i Wi Ql\é.Zh matches a thinner section 21 of

the elemenp 12 wiigh igritifies ab irgiaRace swtapletgpRedilledorith gerigsshrag feimiggpf the
panel. Also in this case, in a first embodiment of the variant said transparent to light material is in the

form of a preforFRIYURVAR R, FANSRAGHE 16y 198 meatarg oPaRseth sr gk ibR thiskaasmioh &
housed in a corwsRsratingRANI0g AL YNEeABTIRNI e ¥aridc SBIH RRERRERIHIIght

material is an ellglrSLejpé 4
In the example, said transparent to light material is in the form of a plurality of

15 elements formed by plates 12 made of PMMA, preformed and housed in said
openings using the forming method described below with reference to Figure 4.
In the example shown, said openings are intercalatedly lined up along parallel
rows 16.

With reference to Figure 4, a formwork was prepared by wholly coating the

20 bottom 14 with a layer of compressible material, compatible with mortar and
PMMA, such as non woven fabric, in order to prevent reflux and adhesion of the
mortar to the section of the transparent plates. Said compressible material can
be coated with a suitable layer of material with defined weft, such as a fabric, in
order to obtain a finish with corresponding surface textures.

25 A plurality of elements of said transparent to light material in the form of plates
12 are positioned in an orderly arrangement within a formwork, according to
parallel rows 16 using a frame formed by parallel movable rods 15 which can
thus clamp the rows 16 of plates 12, lined up and spaced with templates, to
hold them firmly in position.

30 The PMMA plates are obtained, for example, by laser cutting from plates of

commercial sizes.



30formed in said opening, for example by casting in specific moulds. The elements 12 according to the
variant of Figure 5, which are configured according to a sort of continuous chain of plates, are housed
in formworks whose 7 WO 2010/066831PCT/EP2009/066813 shorter opposite sides are
comb-shapednp osdegssizyperform the function of template. These chains of jlaies:6eunadses be
tensioned with the use of suitable means. All cements described by the standard UNI-EN 197.1 can
be used in the mortar 5for the purposes of the present invention. Preferably, type | cement in class
52.5R will be used. The setting time of the cement becomes important in particular when using the

method of prﬁ@émmeéh@&%@@%mggh@ aeﬁﬁ@%mvr&ﬁme%%m% fmerpeLioddar

beginning of setting can be regulated, for example by io adding small quantities, no greatert an 10%

in mass with ?33?%6?&91‘?@'8@@&% rEPRCAIBEIGRRKREH ST RAIDMIIBIREE aspect of the invention
the sulfoalumiaterdrimsiesrnasketed Witk éhearitadedmmen ol Rk tadeamentiismergnT it

| fill t Ith th ted t bt d with air
Claseifor o FEISIEIR, ¢8I 101 LD e G UBHY TA RIS PR B B HRaifebn 60 and
70 pm, prefetabight 3nateriiheppggregatesptzinl hdaienhinnatuite out confaotity with sheistamcard UNI
EN 12620. T anc twe n o S and can
range betwetgrﬁ‘e fa ?é crl g]r%%]g;r{g‘:eér%a 599%?%%33 @ggﬂglmu@]ﬁg ﬁrbe%f t%ae%’sncrllg"ed’f)a oalge IS
implementedf WﬁiIWeT@rﬁ:eBtmﬂ@aé@&ﬁﬁiQrf?rn@ﬁr&W@ng& lioe thiatitéaniagytheo hotiogmdthiogl also
described ab@vﬁquq&%ﬁ@mg%%mwty Braas iR Jiichty RRD SHIRKAGR-GRENRERSHIR Y PE.

having the following composition: 25 field
fabric,”which thus produces a seal so as to prevent infiltration of mortar between

10 the plates in that area. For the opposite side, the level of poured mortar will at the
most reach the surface of this side of the plate.
The mortar is then left to harden, setting free said opposite sides 19 and 20 of the
plates 12 suitable to form the inlet and the outlet of said corresponding opening 11
which thus remains identified in the formed panel, and the finished panel 10 is
15 taken out of the formwork.
In order -to strengthen the composite structure, in other embodiments a
reinforcement is placed along the edges of the panel, or a metal lath, with mesh
openings suitable not to interfere with the plates already positioned, can be laid.
In a further embodiment of the invention as shown in Figure 5, said through
20  openings are such that said transparent to light material that fills them is formed
according to a single element 12 which extends continuously for a complete
dimension, for example the height, of the panel 10. The dimension (h) of 12 in
Figure 5 matches the thickness of the panel 10 while he< 0.2h matches a thinner
section 21 of the element 12 which identifies an interspace suitable to be filled with
25  mortar during forming of the panel.
Also in this case, in a first embodiment of the variant said transparent to light
material is in the form of a preformed element, for example by laser cutting of
plates of commercial sizes, which is housed in a corresponding opening. In a
second embodiment of the variant, said transparent to light material is an element
30 formed in said opening, for example by casting in specific moulds.
The elements 12 according to the variant of Figure 5, which are configured
according to a sort of continuous chain of plates, are housed in formworks whose
7



Valueschoseninthe example CEMI 52.5R + 5% of sulfoalu mi nate 420 - 520 kg/m3 470 kg/m Air
separated calcareous filler 230330 kg/m5 280 kg/m Aggregate (max. diameter 1300- 1400 kg/m3 1315
kg/m WO 2010/066831PCT/EP2009/066813 2 mm) wi/c ratio 0.45 - 0.55

WO 2010/066831 PCT/EP2009/066813

shorter opposite sides are comb-shaped in order to perform the function of
template. These chains of plates can also be tensioned with the use of suitable
means.
All cements described by the standard UNI-EN 197.1 can be used in the mortar
5 for the purposes of the present invention. Preferably, type | cement in class 52.5R
will be used.
The setting time of the cement becomes important in particular when using the
method of preforming the openings through a suitable counter mould.
The time period for the beginning of setting can be regulated, for example by
10 adding small quantities, no greater than 10% in mass with respect to the cement,
of a sulfoaluminate binder. In a preferred aspect of the invention the
sulfoaluminate binder marketed with the trade name ALIPRE by ltalcementi is
used.
The calcareous filler can be of any type, although the air separated type, i.e.
15 obtained with an air classifier, is preferably used for the present invention.
The maximum diameter ranges between 60 and 70 um, preferably 63 um.
The aggregates can be of any nature, in conformity with the standard UNI EN
12620. The maximum diameter is influenced by the minimum distance between
openings and can range between 1.5 and 5 mm, preferably 2 mm,
20 EXAMPLE
The method described above is implemented with reference to the accompanying
drawings, or the alternative forming method also described above, using
cementitious mortar of the high fluidity and shrinkage-compensated type, having
the following composition: '

25
field Values chosen in the
example
CEM | B52.5R + 5% of | 420 - 520 kg/m® 470 kg/m®
sulfoaluminate |
Air separated calcareous | 230 - 330 kg/m® 280 kg/m”®
filler
Aggregate (rhax. diameter | 1300 - 1400 kg/m” 1315 kg/m°
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0.5 Superfluidifying additive According to the technical data sheet According to the technical data
sheet ShrinkageReducing Admixture (SRA) According to the technical data sheet According to the
technical data sheet Expansive admixture According to the technical data sheet According to the
technical datevetmet/felgmer fibres to prevent cracking in the plastic phasedkapsddkgsn3 As can be
understood from the description and example indicated above, the panel produced according to the
present invention is capable of achieving all the objects initially proposed: in particular, it is possible to
avoid additional 5 manufacturing steps, simplifying production, to avoid scrap and waste of material,
and to obtaj | ' ' e

or light diff

sed hy reflection having a more limited luminous intensity with respect to direct lig

nt light,

improved e
with the

[ [&Hparent by compari

ndthe afdsaid prior art pariebwith the panel of the in

ention

Superfluidifying additive

According to the technical
data sheet

According to the technical
data sheet

Shrinkage
Admixture (SRA)

Reducing

According to the technical
data sheet

According to the technical
data sheet

Expansive admixture

According to the technical

According to the technical

data sheet data sheet
Polymer fibres to prevent | 1kg/m® 1kg/m®
cracking in the plastic
phase

10

As can be understood from the description and example indicated above, the

panel produced according to the present invention is capable of achiéving all the

objects initially proposed: in particular, it is possible to avoid additional

manufacturing steps, simplifying production, to avoid scrap and waste of material,

and to obtain the desired transparency effect also with respect to unfavourable

angles of incident light, or light diffused by reflection having a more limited

luminous intensity with respect to direct light. This improved effect is apparent by

comparing the aforesaid prior art panel with the panel of the invention with the

same angle of incidence of the light beam.



iosame angle of incidence of the light beam. CLAIMS 1. Composite panel (10) made from
cementitious mortar characterized in that a plurality of through openings (11) pass throughout its
thickness in an orderly arrangement where they are intercalatedly lined up along parallel rows (16),
characterized in that said through openings (11) are filled with a transparent to ligh€&idtérial (12) as a
preformed plate housed in said opening, or as a plate formed in said opening, the height (h) of said
openings matching the panel thickness, the said transparent to light material (12) is formed as
a single elemenElhldhSextends continuously to an entire dimension of the panel (10) configured
according to a continuous chain of plates. 2. Panel as claimed in claim 1 characterized in that said

transparent to Ii?ht material is provided with light reflection properties or treated with a coating having
light reflection ptoperti€9MPIsifePasldiffedNaeriffPMcRarmRiiiosg ineras SaarRASsERho light

material is a plagfig maggiialint Stanebagicapepthigsclaim $s8araniaiigren atsaidhiansnagant to
light material is a plastic material selected from polymethylmethacrylate, epoxy resins, plcl)&licarbonates.
|

5. Panel as claifi€@ily dsiAN9naricideatheth A e drisranaiarbnt Ref HPnR89aPR QIS5 SO Panel

as claimed in cleim)1 eramesiasddn matiaeasof salsgredipemiiafinad pytee tiee dimensions
height, length and depth, its height (h) matches the panel thickness, its length (L) ranges between 0.5

and 100 mm, sdid¥Rafingt dediBnh e iRliearfs. 8 K188 MR LiiepeH AR ARRIYEE along

parallel rows sepppgraopie@NINeedYra shsdooserimrgint:iuy 3o OrsstmesptnieggtimdithingPanel
as claimed in claim 1 characterized in that it includes a suitably shaped strengthening metal lath and

having mesh opBRiRGOEL HUBKIES Seceive said transparent to light material. 8. Method for producing a
panel as claimed in claim 1 chigsastadzedriup vEpbLib Right estiteniaig (neanomenearngeiaglewithin
a formwork a plurality of elements of said transparent to light material, b)Filling said formwaqrk with said
cementitious mé P BRI AIE bR bf SHBRBIRLSY 1 B BHSo IGHRTRIR R Kp@aild HHletely

buried in it with@irgiontaaiiagsuittisgith madatitneooppssiie sidsiateksaid elements, suitable to form the
inlet and the outiet of s3iq opening, QLIRTIRMNG SPIhIIONR! 29 1k 3319 RBRELPTF RS e
material is provided with light reflection properties or treated with a coating
having light reflection properties.
3. Panel as claimed in claim 1 characterized in that said transparent to light
material is a plastic material.
4. Panel as claimed in claim 3 characterized in that said transparent to light
material is a plastic material selected from polymethylmethacrylate, epoxy
resins, polycarbonates.
5. Panel as claimed in claim 1 characterized in that said transparent to light
material is glass.
6. Panel as claimed in claim 1 characterized in that in each of said
openings, defined by the three dimensions height, length and depth, its height
(h) matches the panel thickness, its length (L) ranges between 0.5 and 100 mm,
said opening depth ranges between 0.5 and 5 mm, said openings being
arranged along parallel rows set apart one another by a distance ranging from
0.3 to 0.5 times its length (L).
7. Panel as claimed in claim 1 characterized in that it includes a suitably
shaped strengthening metal lath and having mesh openings suitable to receive
said transparent to light material.

8. Method for producing a panel as claimed in claim 1 characterized by
10



elements of transparent to light material, suitable to form the inlet and the outlet of said opening, and
taking out the finished panel from the formwork. 9.Method for producing a panel asyﬁlqifn%d in claim 1
characterized by d) Filling a formwork with said cementitious mortar positioning in ’Br&erly
arrangement within said formwork a plurality of cores suitable to form said openings until said plurality
of cores appears completely buried in said mortar without contacting the opposite sides of said cores,
suitable to form the inlet and the outlet of said opening, with said mortar, e)During the time period from
the beginning to the end)of th& fsdiiRRisetihgntakiey v @ egearestimithisatdftsrmwaokkas ettirajifyee

said thus formed openings, f)%ﬂl@ga@ﬁggqgigﬂq%gg@igg{qgjl ﬂ{qﬁ%?(ﬁr%ﬁrent to light material,

9)Allowing the mortar and the transparent to light material to harden to afford said panel, and ta}king_
out the finished panel fRam th& RaweRkd 1Mk foitbrsdicineeanpatiipas cranfied inntie paitteding

claims characterized by wholly|epafitgg die beresmtef dre salssiormnertoWiign IRyslPhnoRpayrD

fabric or equivalent sealing mggﬂﬁsﬁletely buried in it without contacting with said mortar the
opposite sides of said elements, suitable to form the inlet and the
outlet of said opening,

c) Hardening said mortar setting free said opposite sides of said
elements of transparent to light material, suitable to form the inlet
and the outlet of said opening, and taking out the finished panel
from the formwork.

9. Method for producing a panel as claimed in claim 1 characterized by

d) Filling a formwork with said cementitious mortar positioning in an
orderly arrangement within said formwork a plurality of cores
suitable to form said openings until said plurality of cores appears
completely buried in said mortar without contacting the opposite
sides of said cores, suitable to form the inlet and the outlet of said
opening, with said mortar,

e) During the time period from the beginning to the end of the mortar
setting, taking out said cores from said formwork setting free said
thus formed openings,

f) Filing said openings with said fluid state transparent to light
material,

o), Allowing the mortar and the transparent to light material to harden
to afford said panel, and taking out the finished panel from the
formwork.

10.  Method for producing a panel as claimed in the preceding claims
characterized by wholly coating the bottom of the said formwork with a layer of

non woven fabric or equivalent sealing means.
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