WO 2011/ 101735PCT/ 1B2011/ 000342 - 1 - MJULTI - LAYER MATERI AL AND METHOD OF
PRCDUCTI ON FI ELD OF THE | NVENTI ON 5The present invention concerns a nethod
to make awoubtirwisger material of the |am nated type, amdTiiB®1nMOBE2 | ayer
mat eri al nmade using said nethod. The invention is able to be used

advant ageously, but not only, in making,objects of various forns, even
conpl ex and shaped, and limted sizes, slu'ch as for exanpl e furnishing

ornaments, accessorigs f0fadheniangar g%@g@ﬁT%ODp&r $RO&A ey 10c! ot hi ng
accessories, such as for exanple franes for gl asses, straps for watches,

bracel ets or suchlike. BACKGROUND OF THE | NVENTI ON Mul ti-Iayer

materi als are known, obtained by assenbling together, by gluing, a
plurality of layers or sheets of various fypes of material, even of a
different type 15from |l ayer to | ayer. For exanple, lamnated nulti-|ayer
materials are known made WthFEIdD@&THE/INVE%E@N of non-preci ous wood,

or wood_.substit ute i | ued toge r,.a cov ter at
et oo of dbcifres afienfion, ngins M 10 MRS DHRIAALLE RR0GIA (O
gﬁne][ al | yhmdﬁlg@éd %fpe; iilﬁ}jtlﬁ‘ meaBi- l‘@eﬂfnalmieﬂlmzidﬁ using ledqhahedl accordi ng toI
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W o har R PADGR 187ablo o HA Hedd SaviriaEsoD ohtananis FomeBie! o
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and are therefore used nainly in the furniture Sector, whereas they are

rarely use@xpmpleéugishing anarmety, g@m&or@,@cf@r thepheimes gpdgris.sperapnal or
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presen escribes a nulti- mat eri
i nt ernal I@ymelfﬁf» onsuchliket eri al or wood substitute and one or two enhancing

ext ormal T ayers can be mie G ORETNEOTERE NI P\ Rg from tin or
al um num coniMuldelas esthaterids bmdeﬁzwrgajmained by nssemiblinctdgeler, oy gluiey, acan be
made of n% usr% 1{yai>% Yay%;sogruschee%tsrrg sarlrllous types of material, even of a different type

15 from layer to layer.

For example, laminated multi-layer materials are known made with a plurality
of sheets of non-precious wood, or wood substitute material, glued together and
covered externally on at least one side by an enhancing layer.

The enhancing layer is generally made of synthetic resins or metal foils,

20  chosen according to the finish to be obtained.

However, while laminated multi-layer materials with an enhancing layer of |
synthetic resin can be obtained at reasonable cost, those with an enhancing layer
made of metal are much more expensive and are therefore used mainly in the
furniture sector, whereas they are rarely used in the gift and fancy goods sector,

25  or for personal accessories or gadgets.

| Patent n. IT-B-1370285, in the name of the present Applicant, describes a
multi-layer material provided with an internal layer of wood material or wood
substitute and one or two enhancing layers, or covering layers, outside the one or
more internal layers. The external layers can be made of recycled material

30  deriving from tin or aluminum containers such as boxes, cans or tins or suchlike,
or they can be made of industrially produced material.

Other examples of multi-layer materials that incorporate metal layers

alternating with layers of wood are described in the documents US-A-5.026.593,



O her exanples of nulti-layer materials that incorporate netal |ayers
alternating with |ayers of wood are described in the docunents

US- A- 5. 0280298/101© 2011/ 101735PCT/ 1B2011/ 000342 - 2 - @BTABA1B0®3889 and
US-A 1 -2003/0009976. One di sadvant age of known nulti-layer materials is
that, since the layers all have the sanmg length, they do not |end

thensel ves to be easily deforned so as to obtain different objects with the
desired curvilinear fornms, and also with small 5 sizes. In other words,

t he const amgy- 2D 3038y eridUS-ADLDN0BEeE0W76t he nmul ti -1 ayer material does not
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i ndependen e the dependent clains describé other

char act er i gt¢ assoofatechéhisrpaariciconmere paobabhy & the zanes wdicurvativeamihese thiea. 1n
accordance it I the aboye, purpase. r?ceH}'fLu%eid'l ayer material according to the
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25 present & HVent Y on conpr y of wood-based sheets, for
exanpl e real Puopaseoof oo grasehs tinvantionnst &r kehieve,ubh rasamsopk,a simipde cand
suchl i ke, or nelam ne | am.nates. The multi-|ayer..material used jin the
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| ayer of netal nmaterial, for exanple a nmetal foil, between two wood- based
sheets, it Ma&CeHssible to increase the overall

The Applicant has devised, tested and embodied the present invention to
overcome the shortcomings of the state of the art and to obtain these and other
purposes and advantages.

20 SUMMARY OF THE INVENTION

The present invention is set forth and characterized in the independent claims,
while the dependent claims describe other characteristics of the invention or
variants to the main inventive idea.

In accordance with the above purpose, a multi-layer material according to the

25 present invention comprises a plurality of wood-based sheets, for example real
wood or wood substitute material, such as cork, chip or suchlike, or melamine
laminates.

The multi-layer material used in the present invention comprises at least a
layer of metal material interposed between two wood-based sheets.

30 In this way, by inserting at least one layer of metal material, for example a
metal foil, between two wood-based sheets, it is possible to increase the overall
elasticity and deformability of the multi-layer material itself, allowing to at least

partly curve the multi-layer material and reducing the possibility of breakages



elasticity and deformability of the nulti-layer material itself, allow ng
to at least partly curve the nulti-layer material and reducing the

possi bi | iwg 20fvtenBakages WO 2011/ 101735PCT/ 1B2011/ 000322T13B2Mud@B4xr acks.
According to a variant, the nulti-layer material conprises at |east two of
the layers of metal material. A first | ayer is interposed between at |east
two wood- based sheets. A second |ayer of netal material is in turn

i nt erposed between at 5l east two ot her wood-based sheets. In this way it
i s possi bl ent@rfouadkser i ncrease the defornmability of the material so as to

be able to ke objects with various.curvilinear forns. Mboyegver, since the
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| ﬁasL nggg (Siﬁllil;tihleyémfrﬁ[d‘l'aﬂ hu@caﬂ-lbmexﬂ;eshe@dabamssleeqom@oesﬂe%&trﬁﬁgggt ion in
thic
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e’ ends oPOstibls (0,88 BF Cisrnete Wb dhf BruioBen Ratrd Reboithng & Bie
externad) Weeeken?thvRatiefl a<ieRts aciBetih@dpdaicehorter length of said at |east
one internal wood-based sheets deternm nes a progressive and correspondi ng

vari ation i nAergoartalanothsrovassas the muli-layer matesjel corapsgsadt. leastAxor di ng
to a varianf.halal&asis neg ! FiaPf ry ; LOgh e
reduction in tﬁi %)(mg?s ugﬁl Irﬁ%{t@ llaé chamﬁE%}]I %%u%ag'/}%qg:ﬁgc@)g%?%r}?%ﬁ%étﬁr gtzam

Wi t h respedeaspbwo ovadiebasedsshettsotniden segrondilay er apgjlidenxternally toanewdsdidased
sheets and ext ennal od- based sheets, in this way determ ning a

progr essi vé’p(gorfg%%:sgfiggg%t nding variation in the overall thickness in said
mul ti-Llayer nmedoerdiak.to th¢ pradendimentsnwibichinalti-teyes phatetialoforhpgser @eent

invention to provide, insjde the nmulti-]layer naterial, a |layer o | astic
or acetat ef?fajt%emt%fpaw %‘Pfi'ﬁﬁ%edag%?%? e h%%’%g@h"%?hﬂ@’?&ip‘f’o? bgf*@s
length of thectwordidagsast sheetifitedhialalod®BadedashdBisdHas! Ay@pradivaaedctidier et o,
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as to det edfrithiskaessonnttlsih dm grngeliedr pal inod NOSItiR BRy(EsEn oYith Fespsel (9 theayer
material. ends of other possible adjacent internal wood-based sheets and of external wood-

20  based sheets, so that the shorter length of said at least one internal wood-based
sheets determines a progressive and corresponding variation in the overall
thickness in the multi-layer material.

According to a variant, at least one layer of metal material has a progressive
reduction in thickness until it is cancelled out in a position upstream with respect

25  to the ends of other possible adjacent internal wood-based sheets and of external
wood-based sheets, in this way determining a progressive and corresponding
variation in the overall thickness in said multi-layer material. -

It also comes within the spirit of the present invention to provide, inside the
multi-layer material, a layer of plastic or acetate material which has a shorter

30 length with respect to the length of the wood-based sheets or at least a metal layer
adjacent thereto, reducing in thickness until it is cancelled out upstream of their
ends, so as to determine a corresponding variation in thickness of the multi-layer

material.



WO 2011/ 101735PCT/ 1B2011/ 000342 - 4 - The variability in thickness of the
multi-layer nmaterial, determning a |ocalized variation in the resistance
to def or msibi2bityp1mad bendability, allows to make obj ect cofiBzitih@Bent types
and form even conplex, such as stationery objects, containers for objects,
busi ness card hol ders, or objects for pgrsonal use such as 5 franes for

gl asses, provided with portions having different or variable thickness, for
exanpl e glasses in which the franes is provided with portions having

vari abl e thi dkne\sasiability ifrthickeessmtahe nhﬂtidaeyahmnhmﬁal,rdetdmxikinngsaslooalimde or

nore of the wood-based sheets facilitat s.he uvi of the mu - |.ayer
Tt or ol ospBengn g e Festane 2 ooy medubeidity, it id,ma
devel opmentpobitPef iferent FP& afd Ueiknh OBvém cbhip(téweﬁféhla&; ﬁhﬁ@n@’yt@bjea@ in an
extrenely sinple and econom c manner Fhogmthe producti on poi Pt of

requi ri ng GRNRINGTE IR epigrt Puringss eHddradas. o PRIEFEHOr PERGPA! v B %%erted
in the sul tg) VR RS t;@bwd%r\ﬁigﬁbm xﬁ%d&%ﬁ#ﬁ&@nﬂ&fré}iﬁﬁ@%ﬁékﬁ&s

obt ai ned by workin Inte ayers” of the ti-layer, so that
t he externdbr sag iglasses inhavhidlj gbe framiem inopieaydgdeopdr dioréens haningor di ng
to some for f nt of the present invention, the at |east one

| ayer of rrevgpfigl ﬁg;?(?lg%snfs defined by a thin foil of recycled materi al
deriving fromuruhermorealthmredmtunniralthmekﬁesssmlﬁbnaa)rt inose of thansoad-baswhl i ke.
20Accordin of. e i ment of the present. nvet n, .the at
onst one By Hihausahe sufdng AF 5 MuRi GHFE0 sherci !t &g Qestih vi ng
from i ngustorited d¥wfddi digvilineAce&felbpifettQodevidad@nt of the present invention,
the nulti-layer material conprises at |east a cavering sheet, such as a

sheet of acetldcersiicEppain éhlcklz@sstﬁcﬁiwebtaam.@dalbr@itlfeénf‘éxwmf&? and
surfaces. TRbgold Mende? @t nmeag%{%bﬁggbﬁx%fmeas F%Jmﬂg %nig %S' red

aesthetic appear ance. | t can xarrp col ored g
t r anspar enprepardtien pf shests of difisnenitdength 4o be dnsesiedsn dhe amlildaseerrmrérla i ng

the multi-| amg)reg@%re h@lrg ORI ﬂﬁ%e@? Cf%/ %btaﬂH&P b?SwEH{i gg)i)?m?le 1n?erna1 L

furni shi ng ornaren accessor

accessbbiy saycins aﬁ tﬁmmuﬁx-éaypdr,esd thatdse éxaermpl aeghsucsbusfadneloé)y &t isir a@zwafyor
wat ches or .suchl. 5: The nethod for the production of the nulti-I|ayer
material adtd¥ lﬁ‘é to the present invention conprises at |east the

foll owi ng st epgording to some forms of embodiment of the present invention, the at least
one layer of metal material is defined by a thin foil of recycled material deriving
from tin or aluminum containers, such as tins or cans or suchlike.

20 According to other forms of embodiment of the present invention, the at least
one layer of metal material is made from new metal material deriving from
industrial working.

According to a variant of the present invention, the multi-layer material
comprises at least a covering sheet, such as a sheet of acetate material or

25 suchlike, applied on its external surfaces. This allows to define a covering layer
so as to confer a desired aesthetic appearance: it can for example be colored,
opaque or partly transparent.

The present invention also concerns an article made using the multi-layer
material as described above, such as for example a furnishing ornament, an

30  accessory for the home, a gadget, a personal accessory such as for example
frames for glasses, bracelets, straps for watches or suchlike.

The method for the production of the multi-layer material according to the

present invention comprises at least the following steps:



WO 2011/ 101735PCT/ 1B2011/ 000342 -5- - preparing a plurality of wood-based
sheets; interposing at least a |layer of netal material between two

wood- basewlO2hBeét0$735 | nt er posi ng appropri at e adhesi ve naPETiIatE 1/b@Byeen

adj acent wood- based sheets and between the | ayer of netal nmaterial and the
adj acent wood- based sheets; 5 - exerti ng an adequat e pressure on the

wood- based sheets and on the | ayer of net al material thus associated so as
to obtain their reciprocal gl uing. According to a variant, the nethod

provi des a-s!jr@fsarg{g sbRRestyns Wued-Bhsetidhdelsayer s of netal rrat erial, of which
a first is interposed between at Ie{at?t t WO wood based sheets aég?a second

| ayer in tudhierpRsiiasleastelanecnl Betal apterial RStHeeH Ve BipdaRpss
According t %fi’:?;?(% h:%a;g}?’ohgi'afe a&l{é@w@'ﬁ{q@l@ﬁaﬂr@éﬂx@@ﬁ aBjaSbRPwBbHd HasRPSdegs t wo

of said |layers o teria which a first 1s interposed between at
| east two wnddebasauthsHapersofmetahmageri and hendiapentieepdkesadidicrs; t o one of
sai d wogd- ba t i e
nternal woodetitednsRisapatt, FresSUrE L B WoBliBed el BREGp AR \BercBr
sheets. At nhaalsltnamml dHustdseodintedrsoads tmmbnblhalmdra:lqmm:sl glamga shorter length

than the length o ossi bl e adj.acent tern d- based sheets d than
t he exter nal %ﬁ%’ffs Bg daf é’ﬁ‘é%‘%‘ lthesB1 1%0418“%3%% %Sﬁ? 8?21&39(3 % HS sal

vari ation igydrfibofkitefismMeribhofMHith al fayers ifRpéded betrwBen &@l@:@ﬁtdwmgwb@da _

vari ant of t'he present invention, at |east one Ig)er of tal material is

made with évag%ﬁlvws Padgt $EcoRday ¢eln BRBtRtCaPOseH emjes%@ﬁ ca3b SuopAee
sheet s, (S0 3sed shd@i ermne a corresponding variation in thickness of the
mul ti -flayer material. It also cones within the spirit of the present

i nvention t o Ancowdide, toiansthis vianianRshe mgthod pagedesratséen af dlsaomgetrwmof

plastic or ??ffai}{eﬁe&ﬁaﬁa%{dl%%}@mf%f'ﬁhﬁﬁ eritth 0 oL BE AR AT UG P PTEN!

wth respec i near deve nment o s or at | east
a netal | awmo@ﬂa@demeetshmcbamecam lay dr happlipd captersally eovane af said wood-

t hi ckness ?Doﬁ%{f to deternmne a corresponding variation in thickness of the
mul ti-Ilaye g}el 5. 30Accor di ng to the invention, the entity and duration

of thelsonpr g%l PRech@ompretidebaosdiepsse ams ok hRoteayRemadiwead-bhsddaytesets
material are subj ected g?e correl ated Bo Oné&e gg ? par amet ers,. such, as
for exanpl &ith KespeRkbdd ofiter pdeinaliweasliBasedniheets. £hd [qagy epg ofothe; intgrnal

thickness QfoddIBas®l! {eets@has dTRh&M ERNeriglh RBan the length of possible adjacent
internal wood-based sheets and than the external wood-based sheets, so as to
determine a corresponding variation in thickness of the multi-layer material.

20 According to a variant of the present invention, at least one layer of metal
material is made with a shorter length than the length of the adjacent wood-based
sheets, so as to determine a corresponding variation in thickness of the multi-
layer material.

It also comes within the spirit of the present invention to provide, inside the

25 multi-layer material, a layer of plastic or acetate material which is made with a
smaller linear development with respect to the linear development of the wood-
based sheets or at least a metal layer adjacent thereto, and with a progressive
variation in thickness so as to determine a corresponding variation in thickness of
the multi-layer material.

30 According to the invention, the entity and duration of the compression to
which the sheets and the layers of multi-layer material are subjected are
correlated to one or more parameters, such as for example: thickness of the.

individual sheets and layers, overall thickness of the multi-layer material to be



WO 2011/ 101735PCT/ 1B2011/ 000342 6 obtai ned, conposition of the sheets, type
of adhesive material used. According to a variant, the nethod conprises
anot her fwoieti/rg73st ep, for exanpl e polishing or varni sikrCmgB20i/oibe sheets
or the external layers. In a preferential solution of the invention, the

| ayers of metal material are 5Sobtained_¢jrectly by cutting and/or
flattening of tin or alum num containers of suitable sizes. I n anot her
solution the layers of netal material are obtained fromstrips or rolls of

new et al Imtzﬁhe@oonﬁﬁisﬁﬁ)rfﬁﬁ(‘ﬁﬁlsﬁ%@\ty% OTHEh&i%@é/\i‘ri‘d@lalQﬂ;'h@se and ot her
characteristics of the present Bventlo will .becone.a rent fromthe

fol | owi ng desAe“r‘iob(ﬂlpgnt%@ ¥anands dhe dpethods 6empEsese ARBE ISh‘@‘gvgﬁpa@ra

non-restrigkh 1eefsémhﬁgxsﬂrwarm§ﬁ§g edmﬁekﬁeétbsr et AGHad] Biaw. ngs wher ei n:
fig. 1 is a three-dinensional view of a partial section of the rrultl-layer

mat eri al accdndi meeferentiab sphusivane! iths énitangion, the layegs of metah reateyal gext i on
of the Sul lnidifdidtel rafguﬁlﬂgfaﬁ/ CHauldile of S & AERRAGH! LofalibRIGP! he

mul ti-Ilayer erial e prese i nvention 1n a predeterm ned
curvil i neasuttabitcizeati on; and fig. 4 is a view from above of f| g 3.

ref or once Lo Tt HEOUET aéﬁganaﬁ‘?%'?%%%gf e AN 48 OB EOR st o ralr
mat eri al aggeedi mgtdl endtbgalpr esent i nventi on, whi ch_ conprises a first |ayer
ai umi num The mul 11 <1 ayBRIRGISFSARTETQNRRHELRARINGS 130T Voo
sheet s34, i mHeB: an8@%er characteristics of the present invention will become apparent
from the following description of a preferential form of embodiment, given as a
non-restrictive example with reference to the attached drawings wherein:
- fig. 1 is a three-dimensional view of a partial section of the multi-layer material
according to the present invention;
15 - fig. 2 is a cross section of the multi-layer material in fig. 1;
- fig. 3 is a perspective view of the multi-layer material according to the present
invention in a predetermined curvilinear conformation; and
- fig. 4 is a view from above of fig. 3.
DETAILED DESCRIPTION OF A PREFERENTIAL FORM OF
20 EMBODIMENT
With reference to the attached drawings, the number 10 denotes a multi-layer
material according to the present invention, which comprises a first layer 11 and
a second layer 12, both made of metal material, for example aluminum. The
multi-layer material also comprises a plurality of wood sheets 14, in this case
25 five, as indicated in figs. 1 and 2, made to adhere reciprocally by means of an
adhesive material 15. The sheets 14 comprise respectively external sheets 14a
and internal sheets 14b, 114b. The first layer 11, the second layer 12 and the
sheets 14 are disposed overlapping and glued to each other so as to define a
sandwich configuration.
30 In particular, both the first metal layer 11 and the second metal layer 12 are
interposed between a relative external wood sheet 14a and an internal wood sheet
14b so that the above sandwich configuration has visible surfaces made of wood.

The presence of metal layers disposed inside the layers of wood 14 allows to



25 five, as indicated in figs. 1 and 2, nmade to adhere reciprocally by
means of an adhesive material 15. The sheets 14 conprise respectively

ext ernal wheetigl01a and i nternal sheets 14b, 114b. The PCraB20iay@s4211, t he
second |l ayer 12 and the sheets 14 are di sposed overl apping and glued to
each other so as to define a sandw ch configuration. 30In particular, both
the first nmetal layer 11 and the second netal |ayer 12 are interposed
between a rel ative external wood sheet 14a and an internal wood sheet 14b
so that thempb@xethealtdvimgibitignindulasticion ohase MiustiDayeer Shateeelr $0 aveledafg wood.
The presence of netal |ayers, disposed.insjde the |ayers of wod 14 3llom5
to WD 20119 e imyspiaam.13s0idet ftogphesubjerted (o ptitable bérding PERGRaSRAS iNtafdeing

el asticityof |- e i i } ! SO
Chart ¢ LLB bR ALVt TR ok, SacRcshp® btaple (rNERKLOR

obj ect s wi perswmaluse. near forns, for exanple gadgets or objects for personal

use. 5lp one,formof e i t A t : e
di sposed so thﬂé) etﬁ@r&?@é&@%@t’g{ﬁgi lh{;étrlgérlg‘g é?dé\gggeetgng r%a?ié%éelgéeeﬁ'g?%p %é%{ he
fibers or goahasheir fiberaidi gratmd arghdigostd irandvelbely tolthe dibetsher griaarsnofadn
enbodi nent, .the od E@gets 14b, 114b are disposed so that their fibers or
grains ar e 2413SHBSFC bRt Lt al Iy parallel. 10According to another form of

enbodi ment, qhendHRLBrhdbt erhbbBint@n, BR GloodPddetsODHs, NEI4L Arebliiopésedodo
sheets, in each block of which the sheets 14b and 114b are di sposed with

their fiberkatdhelydbersosgmyisaeidiipoyed apbstandially pagaliglocks are then di sposed
so thaggthe f5 r } h r&ﬁm' e 1

di sposté(()j trar‘ﬁs@g’?@ggt%ﬂ%ﬁgﬁ?f EE)P{S] §¥ the sltﬁfee}eﬂﬁsﬁilagl?ée_ﬁjl%béfﬂ%% gglj?al%:eent

bl ock. 15 Igroupsditogethst dodledkatofi theewi speosth blmekaif whishfthpeshgetorl4drarichs of

t he sheets ' L | pe of
wood- based 'SABETC 4RPPEN Endheir SR et R EROK BT RRRIR PP Ik RE at D

di sposi ti othaf dishesdd betlmtdhe titbers begrand 4f dhe téspeblivr klscars 14beki4b ae can

vary depending on the specific.,wood.used or the t Ln the trunk with which
Uhe shoot o bl ubig Rt Suhidinerost 1R TheR JuBa1 F4F of RuadReteibely' Dot meon
0.4 mmand OJ6isnindetdieod eHanieéd dposition®ITtthe THersdles gaihNbLtrRedRenfcanliaut 0.5
mm The nunber an%gt hi céness of the sheets 14 can var¥ dependi ng. on the

i nt ended ugehisyed FelTergntly -Iremeaborgs depeadingon the tyngef pyqodrbasst aheelager 11
and the Se@@%gga%wm}ggﬁfgﬁb & bavsple, ki ekidess Aol SedeIRipesn Yy 1 M

and 0.3 nm form odi nent” provides that the thickness is 0.2 mm

In some foshectofldeptotii boaeks ofeshetissi4 gen alary slgpending ;o thenepesélto nepadet al
cont ai ner o “sadgh By S Bk TR Y, AESh TR MATRAdE. 00 7L CF onbodi ment
form of embodiment provides a thickness of about 0.5 mm. The number and
thickness of the sheets 14 can vary depending on the intended use of the multi-
layer material 10.
The first metal layer 11 and the second metal layer 12 have a thickness
25  comprised between 0.1 mm and 0.3 mm. One form of embodiment provides that
the thickness is 0.2 mm.
In some forms of embodiment the first metal layer 11 and the second metal
layer 12 are made of recycled material deriving from tin or aluminum containers,
- such as tins, cans or suchlike.
30 In another form of embodiment the first metal layer 11 and the second metal
layer 12 are made from strips or rolls of industrially produced metal material.
The adhesive materials 15 used to glue the sheets 14 to each other, and to glue

the sheets 14 and first metal layer 11 and the second metal layer 12, can be of any



| ayer 12 are nmade fromstrips or rolls of industrially produced netal

mat eri al . The adhesive materials 15 used to glue the sheets 14 to each

ot her, amdototniglousst he sheets 14 and first netal |ayer PCTARZ1U/h@3LECcONd
netal |ayer 12, can be of any WO 2011/101735PCT/1B2011/000342 - 8 -
suitable type, such as, to give an examﬁ e, acrylic, ureic, polyurethane or

nmel am ne gl ues or suchlike. The nulti-1ayer material 10 according to the

present invention can be nmade in a substantially planar configuration, as

shown in fisgRablé 8@, Juchngk,i ® igihen am eubMPlL, eseriylicf urdibepohnirkihage éor
exanpl e bending, so as to conforma portion of the nmulti-layer material 10
in an int emeamaeees or sughlkgnt i gur ati on. In fact, with reference to

figs. 3 and 4y tAgHTHYeE mlAYSl 1@5&!&&5@9 thé pedyeRemveRiidRkEn deGHANE | near
pre-form 20, having a“transverse profile that defines in this case the

shape of aapaubstastiajlyaplaegr dondiigueation, g showmenofigglad haird i25 gnidgis ghemand in

10 which t ] r I e. di E ur vl ne

devel ophent TBECKRASBEnFELGRRL, RedphieTElan, 16 up RIGHABARY POHABER. |

| at er, in ahesuhdti-daydrahhtgrikhbivin amimtermediateardearal conbumtiont he fi nal
object, cutting it so as to define.n is case the franmes, snade in

single piecell %qtnwétglﬁg%eer?%tooﬁgser%o?ﬂ# %e‘i'ﬁm‘ﬂ‘ﬁléfae{?émfag%ﬁ%z‘& légﬁ’ﬁwcgtg)s a
front portingike22 cup@lih€gpredions 20, hfxeng roofthndieeepifilé Batf defies, int thik

| ateral portions 24, transverse with respect to the ;{ogt ﬁgétlgn 22, and
cor r espondicA%f s thage & aspaif of glassesatpdicatgd Pyhaling Plalaghes Epar WY Teur ved
| ongi t ygi NQlp; P@JE%' &g fef | £ R0 GOMRR! duF CHine WP dERXNBHRENON
porti oﬁg Zgéll}:lgl?\rﬂzés ndi Eg%%@ﬁlﬁeﬁleu(ggﬁg‘sggﬁg f{;)Oofrarres. lnI n the ?:%ge shown
here, the pféhd 2m 2@ 1tpelde starting froma block of multi-layer naterial

10 simlar t h i 0af Lg. S S ; vari veral |
t hi ckness. | ﬁfh%a@{e,' ﬁ)g{?lm?%a‘g{ﬂ ggewéi}ke@geri %{ gr%ggta?ﬁégy?oaoﬁﬁ%?ﬁeirﬁlgg have
a shorter loedgtto dbtaim thedinadfobjdue, adfinagenso aheetdsfitdin thisatase she framest he
length L of the 25. bl ock of nmulti-layer material 10. Furthernore, at the
ends, in t G PIPBIT BFShe 1 ength of the material 10, the wood sheets

114b haye a ¢pRrenhfpms dhahbbddiment,! thpgire ForiRrXNE@AFIHYE @fitbng paetivd 22,
reduction in thickness. he cone gﬂqaegg determ'gles la cancel | ation of the
rel ative sKeEESRNANgHythe Bantpees apRs yetapl poriiogs KAy raRVetsnt

sheets, in i fes 8&hé T paRior 98 F SRPEIH PBnARBUS theABmE RF R FHARSS Of
the multi-Ilayer terial 10. This allows to nodify the thickness of the
nul ti - | ayeengdiaingp devirgd mardy eyrosd longityidigad developarantohbe awerfem vt ur es
that are tg;fe c81l?1tp?iisgse%on c&rﬁi‘f‘ecﬁ%eﬁ&nfdﬁsi 36 J(Jrf@}aoxfl&ihg] to the lug of the
20  frames.
In the case shown here, the pre-form 20 is made starting from a block of multi-
layer material 10 similar to that shown in fig. 1, made so as to have a variable
overall thickness. In fact, at least one or more internal sheets 114b (fig. 4) have a
shorter length than that of the adjacent sheets 14b, that is, than the length L of the
25  block of multi-layer material 10. Furthermore, at the ends, in the direction of the
length of the material 10, the wood sheets 114b have a cone shape, that is, a taper
or progressive and gradual reduction in thickness.
The cone shape determines a cancellation of the relative sheet in a position
upstream of the ends of the other adjacent sheets, in this way defining
30  corresponding reductions in thickness of the multi-layer material 10. This allows
to modify the thickness of the multi-layer material 10 depending on the different
portions and curvatures that are to be obtained in the object in its final form.

In the example shown in fig. 4, the multi-layer material 10 comprises five



In the exanple showmn in fig. 4, the nmulti-layer material 10 conprises five
WO 2011/ 101735PCT/ 1B2011/ 000342 9 internal wood sheets 14b, 114b, two

ext ernal woadiigteesss 14a, the first netal |ayer 11 and rhe/1Bmaond34et al

| ayer 12, each interposed respectively between the external |ayers 14a and
the internal |ayers 14b, 114b, as shown jn an enlargenment relating to the
front portion 22 which has a greater thi‘ckness. 5Three internal wood sheets
114b have a progressive reduction in thickness toward their ends, |ocalized

subst anti alihpérid) WESd SREQHABC € 19b! Bwb N t&ARN @odOsheRey 1 49 Nhe2lrsegn&@hoWN i n
the relative enl argenent. This therefore leads to a correspondi ng gradual

reduct i on ilavarnd and thersesendmatplclayen 13.-9ag) dnterpgsed irgspestivelyhatween the ¢ he
pre-form?2 i i izt V. Lt At f i N sone
preferenti %fxtéfr garﬂﬁé%é? métr?bag ﬁ}r}%trllltﬁe }ﬁg}?rrsrréﬁ)%’m t4tt?|é_9$§ggrr‘§g n\é\n%me\‘)@ergg&gf gtinned.

| ndeed, as relating to tha frent pérsion\22 whichrigemegreater thicknasespondence with the

| at eral .portiQns 24 of .the pre-for 0, _the | ti-]ayer r.ial . as a
| esser ?hi ckrﬁgge t"ﬁtgﬁlatl h‘@o?(rgﬁ?etﬁolmﬁ%oﬂa%? Igr:é Ree T {)equlgg é‘gﬁ%ﬁlhlsci{g e%]Swo

external sheehsl théd, endsp lboatieedalibsthetedlls idboraespondener pithetle coheedthdn r st
11 and the second tal layer 12 . 1t is understood that there can be a
bi gger nuntPOFURS %ﬂ%éﬁﬂ?ﬁ@lﬁlg’esﬁ&la&ge‘?ﬁn%ave, in correspondence wth
the lateral poid iRRefotd 1QIdsRr £ coRBGIARING bfhduRP ré R Siohhoke RRIckheRSof @

single internal sheet 14b or nore than two internal sheets 14b. 20l n sone

forms of erboaireyerHuatetial il0) dipbis. dithe Pas-feram 20oipproséméidodts tajgal
Cover! iy SE)%?tti s 30 ro%%vrm*:ﬁ, i%@}ar&@{éhﬁ%gf L5 BnpBinTeHt M Ems2pP! 1 ed
on Its external surfaces. n one form of enpbodi nent the acetate sheets can
have a t hi ¢thkadsanesonpll i tsedbtanadedndeed? asnsterven dn rthe retativeotiergefrentn of

enbodi ment the cavering .sheet re at.le |y _ tdan r.ent . t her
Form of - entoacremdcrey nutl A el plhivf2t dRblinfr ot B afRam R E”

mul ti - | ayematetiglr 18] hd0 aadeeedithigkhesst Henptles drdnti poeiohi @9, istnogaiteobly means
of an extrenely. quick and easy nethod as.described hereafter, Firstly the
oheets. 14 SPESSES SRE SHOTEh ret: HESORHBINIeTA SRS 0GB aBisiPRien s
first mptalfirkiayesndtheaRdohdeheigiGanps metal |ayer 12, so that a sheet of wood
30 material 14 is always disposed toward the outside. Between the wood

sheets 14 andt iSHindersiged that hereraan beed biagermptipber &) épng shapedadegitatteasamount
o cunes! vt e rpSpbiquRass e IRSEOTent o1 S Jgrapine
less thick portions, a single internal sheet 14b or more than two internal sheets
14b.
20 In some forms of embodiment the multi-layer material can comprise one or
two covering sheets, for example made of acetate material or suchlike, applied on
its external surfaces. In one form of embodiment the acetate sheets can have a
thickness comprised between 0.2 mm and 2 mm. In another form of embodiment
the covering sheets are at least partly transparent. In another form of embodiment
25 the sheets of acetate material are opaque. _
The multi-layer material 10 according to the present invention is made by
means of an extremely quick and easy method as described hereafter.
Firstly the sheets 14 are put one on top of the other, interposing between them
the first metal layer 11 and the second metal layer 12, so that a sheet of wood
30  material 14 is always disposed toward the outside. Between the wood sheets 14
and the first 11 and the second metal layer 12 an adequate amount of adhesive
material 15 is deposited, according to needs.

The reciprocal disposition of the sheets 14 can be achieved as described above,



WO 2011/ 101735PCT/ 1B2011/ 000342 - 10 - so that the fibers or grains of

adj acent sheets are for exanple substantially parallel or transverse or
accor di ngvoaotigewiznat i ons with bl ocks of adj acent sheet #CRIBW1l/r@ALer se

fi bers and bl ocks of sheets with parallel grains. The adhesive materi al
15 used to apply the first 11 and the sggond netal |ayer 512 can be the
sanme as that interposed between the sheets 14, or a different type of glue.
The sandwi ch thus obtained is subjected, by nmeans of a press of a

subst ant i alsbythaonenfibenadr gyqies dfodadjexanpiheets byed fawlekampie sabstantidlly
static type, tp.a suitable pressure and for a desi eriod.of time so as
Co gl ue 1 haasbfs s fseabhiarbg Soamiret it PledS o inceat YR tat 2
layer 12. wilihgafflerie/fiBétd addMb@bhebiitvith paoUEEgGas. vary dependi ng on
different factors, such as for_exanpl e cqonposition and/ or thickness of

h
the sheets 14hgrashepiycpatarial by sped el the firstnld gvbtha Jecond engtaklayers'  of
the nul§i-1jgyeh dAhe rsg&{?oat’s,(%hﬁﬂ;igﬁ}ﬁ%&{a%étweén e ﬁle‘éﬁ‘s HESH cii?ﬁé?&lt%&f b8

operation i s perforne e sandwi ch to a’tenperature’ o
60- 70C, anglwubjecting it to a pressure conprised between 2 and 10 bar, for

a period co S and, 10 m Xl ely. r.di to a
vari ant, fo?ﬁj{ es%%ﬁ%ﬁh‘éﬁ@%g?%w%%gszisugj)ei%%fﬁgaty ﬂgg%nsad(fﬂaa rieé%oﬁ'%tsﬁﬁ?(igﬁlt%ﬂggi S
used, of t henmnmnéw 098 ?r"gt example- xhyﬂmmﬁntgrbysoeg thenstatid ey g, wo agsudfable ]
pressure i s _exerte t apbient tenperature faor oyt 15 - 45 m nuytes. The
e of - pol i SbT=sis! BiHAAPEORET 0 Gl G5 53135 e vt Siveiscl 10l cactygiher

el asti ¢ty ah@ tb i Sheall anbikcobs®nregamaed.i n the sandw ch structure. In
fact, the poléd/huret hane adhesive material 15 during the hot gluing step

passes t hr oudtiet Ratiyhard sduratiemdlafheopsessrg gan cell derendings e differsnt ¢ he
mul ti -1 ayers, q8fersihigh ad%or 230 ﬁﬂg%et b&[rﬂ obifienPRIYYY BliANRSs %qqﬁé's\lkgetgalﬁe” al
g i bl'e po 3/3 y to at

15 is subjected’'to an irrever merization, contrar . appens
wi th vinyl angpbeghnatad layersi hhlang, 12,hthenaveralll dyemennt S af the nwltslapéit ai ned

can be subjn%c‘t&efgl f(p?l}i(gﬁ%ﬂ%i.t%etorf%ﬁ}e@s%fs of the external sheets 14a, such

as varni shi'ng ofr po
15 The gluing operation is performed hot, heating the sandwich to a temperature

of 60-70°C, and subjecting it to a pressure comprised between 2 and 10 bar, for a
period comprised between 5 and 10 minutes approximately.

According to a variant, for the gluing operation a polyurethane adhesive
material 15 is used, of the mono-component or bi-component type, and the gluing

20 pressure is exerted at ambient temperature for about 15 — 45 minutes.

The use of polyurethane adhesive material 15 allows to transfer its own
clasticity to the sheets 14 once assembled in the sandwich structure. In fact, the
polyurethane adhesive material 15 during the hot gluing step passes through the
sheets 14 and allows to increase the elasticity of the multi-layer material 10.

25 In addition, the polyurethane adhesive material 15 is subjected to an
irreversible polymerization, contrary to what happens with vinyl type glues.

Finally, the multi-layer material 10 thus obtained can be subjected to finishing

treatments of the external sheets 14a, such as varnishing or polishing.

30



WO 2011/ 101735PCT/ 1B2011/ 000342 CLAIM5 1. Milti-layer material conprising
a plurality of wood-based sheets (14), and at |east a layer (11, 12) of

met al natwoi2al1/iont3eér posed bet ween at | east two wood- basedTahmet/800644) ,
wherein sai d wood- based sheets (14) conprise one or nore 5 internal sheets
(14b, 114b) with respect to other exterpal wood-based sheets (14a) in the
mul ti-layer, characterized in that at |east one (114b) of said internal
wood- based sheets has a progressive reduction of thickness until it is
cancelled in a position upstream w t IICLApSct to the ends of possi bl e

i nternal ] t. wood- bas d sheet.s an Ier S 14a)
wher ei n thg ﬁ%ﬁk@b’q B cﬁoniléfé%{‘%a ur HY 0 o‘ﬁ%g\é)ﬁ?ﬁdﬁ Wo&é? a8t sheet

(114b) det ge4k Remyar I?IP9123)3§f métm@haf&ran Qﬁt@@ﬁ@eﬂ%é{@réb@tak easpitwbhRosyer al |
t hi ckness in sald multi-1ayer materi al lti-layer material as in

claim 1, clhasedskediy&it), wherain said oyees- bg%,esi al@eqt%élﬂ) ¢QIBPBSC QHF T HPET s

11, 12 f I

(11, 125 O URAn gl Pl 148 i8Sty 6 btter Rk Fhalllodq bisct diResd 1hg] ween
15in its tumrthe bﬁUhEb!yeB,t chaastertizal mcﬂiabaﬁelda&thm §114D9) of said iit¢rnal | ayer
material as in ai 1 har act eri zed hat flthlc rls as at n%%dtwo of

said | ayeréN ?@I ng S?ts glprﬂﬁ'ieéf'wglre W ORA r'élf l&iﬁe(fa

i nterposed a?ﬁts\i@@nu pétrda@@stiti vespeooed:- tthaS@Idls&ifq&iS&b(lé.Mteﬁmﬁ adjasemtondod-ayer
(12) appli ternal |

MUl ti-| aye s dheRy a emrrgaﬁe OfdaS% r m(t ggg%s&qgﬁt ?éﬁ@%éﬂﬁh pht at

| east gpe |s§ﬁdez§t l@ﬁstr@ieaﬂnté’thPWO%H Hatdd sheot (h@sb)ad@teﬁﬁﬁﬁgsag oF@AHGt AN 1N
t hi ckness until it is cancel |naE03|t|on upstream w t resp ect to at

| east the @ﬁH§SI@ﬂnQIIR@V@&@téCPYh9f thmwrai Huekngse én §a1(1mlal}1 lawemmlatl he shorter
| ength of %a'}]\g ﬁ’h& ePRfar 48 dgﬁhgdéalhﬂe Méﬁ;te&%éd ﬂ?&ﬁiﬁh%@ﬁ%‘ sk %l?[é%%?' ve

and correspondi ng variation o overa ckness In sai
mat eri al . t&o dfishid layense(d 1 b2 eof mbtadimatmainyf whaihm ﬁrsir}a)nert(él)ﬂfmterposed

Clast e or Patutdh N RhstubveE OB BRR Shed PR AR PRSPl YER TRHRlkness
untdll :}5 L$n<ilam@m| beﬁbveelnda lmsg\t/oﬁvbddpbﬁsrfdaHEMI(M)][ especgoalt | east to tlhe
ends of t ter W00 ase eets or. o east a meta
aver (11 1 SJUG RS Rt in; i o ph v teer B (R s AmuF Sehh I | east
one layer @foRifaald layers (3312 &F rﬁ@iaﬂﬂa%rléiebﬁvm&ﬁ@ﬁ?stﬂéﬁﬂr(ﬁﬁin‘{&p@%ﬂ
correspondi ng vari atl on in overall thjckness in said nulti-Ia mat eri al .

6. Ml ti-|dyereepaplelast twe WROnysed shents (b and @ sccaskalayer éi/ 2)zapplisd t hat
said at QeGP EEH d Brbtild 2083 eers (14, -

20 4. Multi-layer material as in any claim from 1 to 3, characterized in that at least
one layer of metal material (11, 12) has a progressive reduction in thickness until
it is cancelled in a position upstream with respect to at least the ends of the
external wood-based sheets (14a), wherein the shorter length of said at least one
metal layer (11, 12) determines a progressive and corresponding variation of

25 overall thickness in said multi-layer material.

5. Multi-layer material as in any claim from 1 to 4, characterized in that it .
comprises at least an internal layer made of plastic or acetate material which has
a progressive reduction in thickness until it is cancelled in a position upstream
with respect at least to the ends of the external wood-based sheets (14a), or of at

30 least a metal layer (11, 12) adjacent to it, in which the shorter length of said at
least one layer of plastic or acetate material determines a progressive and
corresponding variation in overall thickness in said multi-layer material.

6. Multi-layer material as in any claim from 1 to 5, characterized in that said at



| east one layer (11, 12) of metal material is nade of recycled materi al
deriving fromtin or alum num containers, such as boxes, cans, tins or the
like. 7.wblubtiiwhzyer material as in any claimfrom1l teCPiBuhar@stzeri zed
in that said at | east one layer (11, 12) of metal material is nade of new
nmetal material deriving 5fromindustrial,processing, such as thin sheets or
rolls of netal material of industrial production. 8. Milti-layer nmaterial
as in any claimfroml to 7, characterized in that it conprises at |east a
covering shest oapphyed 1an 13§ of eacthl Antaidl ds maddesof fageled matbrialdetielng, such
as a furnishi ng_ or n?rrent, an accessorg fﬁ))r t he house, a gzﬂget or 10 a
personal adts8 3igrqF, alwgéi contagngre,; such as boxes. &ansg sy the iken any ¢l ai m

from1 to §. nlilayet RRria? a8 An clihd fromhPY €6 SMBh#Fdciérizddin AP EANT 2
plurality of wood-based sheets (14) conprising the steps of:  disposing a

plurality d¢asivonelayssddl shbedfsmetadmatamal is mg Sney magtal wakariad qerivinger
(11, 12} of t: ry t o4:, e 4y

i nter po%i nggrﬂﬁilﬁ ggﬁggﬁgéels\g@%\lh%tﬁ glr]iéglogmﬁl ee%Zt% g\ggﬁ aﬁ gr}:egé!r]it )Ilv%e()r(lﬁlb%fsed
sheet s (14)ndustridgirodactiathe netal |ayer (11, 12) and the adjacent

wood- based s S, (14): 20 - exerting an adequate, pr,essure.on th .
Wood- based S RadvEIay i jrafaals Shehy Saft (B4R 30 7 PR EIARIN Ihat s
associ at ed campaes ot lebétal coviehigigrsheecippliedan adeasanrxtaharaefaeel zed in that
the step of, disposing a pl.ural i'té of wood- based shgfg)ts (é%&pr ovides to

di spose at 9 éMEfIcoRucl 4514 BYrmathiBg OENAMETH, Ak ACCHSSRIVD'RE ke BRdss & gadast o 14p)
havi ng1@ PROGTE5RI YEcdsSEHCIARR byla ikIEKAGSSmyttrial (l(?j)_ asSinCARCEhlBdrom 1 N a
position upstreamw th réSpect to the ends of the adjacent “i nternal

wood- basedt@Beets and of the external wood-based sheets (14a), wherein the

shorter | enRgth I l.e : i . - - (AA4Rh) 5.
determ nesqg' p%\g%tpégg(?\l}g&kgnadﬁ%m? spr)gn%&?{%gd}g\??gﬁpgﬁﬁﬁga §\l}§§% I(Jf}ﬁ?% ness
i n sai d nubased sheets (Td) eompkisingthe stdgstoiod as in clai m 10, characterized in

merial ofigieg apErdy diafBREb IR BB 03Eed batveen at 1 eabt two.
wood- based-shegpssifid 4} 1east cneskgond] 1,aydr of didtali masrpddRtweeh ithve Wwood-
bet ween at | east two od- based sheets (14). WO
2011/ 101735PH hesB1d 600342 - 13 -
- interposing suitable adhesive materials (15) between adjacent wood-based
sheets (14) and between the metal layer (11, 12) and the adjacent wood-based
sheets (14);
20 - exerting an adequate pressure on the wood-based sheets (14) and on the layer
(11, 12) of metal material thus associated so as to obtain their reciprocal
adhesion, characterized in that the step of disposing a plurality of wood-based
sheets (14) provides to dispose at least one (114b) of said internal wood-based
sheets (14b, 114b) having a progressive reduction in thickness until it is cancelled
25 in a position upstream with respect to the ends of the adjacent internal wood-
based sheets and of the external wood-based sheets (14a), wherein the shorter
length of said at least one internal wood-based sheet (114b) determines a
progressive and corresponding variation in overall thickness in said multi-layer
material.
30 11. Method as in claim 10, characterized in that it provides a step of disposing
two of said layers (11, 12) of metal material, of which a first layer (11) interposed
between at least two wood-based sheets (14) and a second layer (12) interposed

in its turn between at least two wood-based sheets (14).



12. Method as in claim10, characterized in that it provides a step of

di sposing two of said layers (11, 12) of netal material, of which a first

| ayer (1Iwoi2ntiemopssed bet ween two wood- based sheets (14pcansmil/s@dend | ayer
(12) applied externally to one of said wood-based sheets (14). 513. Method
as in any claimfrom10 to 12, charact_eBzed inthat it provides to use at
| east one |ayer of netal material (11, ) having a progressive reduction

in thickness until it is canceled out in a position upstreamw th respect

to ; hg engszﬁf M&ﬁod%ls&ﬁ@[ﬂiml 10, Qﬂlﬁﬁhct‘éﬁﬁdd tiagRat ﬁfpﬁ@wfae@a@wpfoft(}igaméer nal
WOO ased sheets e short er n or sal east ne
| ayer (11, twg)of osmdg@efsxs dds i%&@? il aatioh ﬁégv%ép%p@ é‘l@srté@éqr\kﬁamerpose(?

correspondi i ial.
T2, Vet hod REMYT L0 Vb B SRS (1) HIQERcoRdARlct (T app iR BRI % s

to use at [tease of shidywpodrbdscdoshegisddth).c or acetate mat erial having a
Progressgiveqr eqighihg E‘Sf@ a%mg c?ﬁﬂ?ﬁ% hleh 1%éch§r£&@ﬁ ﬁ?tl%’tl tp‘?o@i(cjl@%?d tion

upstreamvvlth respec e ends of 't acen erna sed
sheets and utsb«at haalsteommlaymoﬂfrtwﬂeﬂatshab(]sl (124h)wmgmepmgmes$h€e docti@r id engt h

of said at one.,l.ayver of plastic or..acetate materi al det

bt ogr ess: vANERasRTRLES Rannged afT i £ BRHAR GhargrD ilh Eoredaol e shfgor
mul ti - | ayerhératipickad internall Svod¥Ebdred shgelsar/Nyf @lh@bﬁi!ehﬁdl mva@d 1b@seli4$heets
characteri zed in that said at Ieast 2Qone | ayer of netal materi al

i s obt ai ned1#)s evhgreingthec sharigiglengty of spidaat %Shgm@f laﬁ/%(b]f KuRT roeal
contai pgrs yfteSl (REiREL S progressive and corresponding variation in overall

thickness in said multi-layer material. |

14. Method as in any claim from 10 to 13, characterized in that it provides to

use at least a layer made of plastic or acetate material having a progressive

reduction in thickness until it is cancelled out in a position upstream with respect
15 to the ends of the adjacent internal wood-based sheets and the external wood-

based sheets (14a), wherein the shorter length of said at least one layer of plastic

or acetate material determines a progressive and corresponding variation in

overall thickness in said multi-layer material.

15. Method as in any claim from 10 to 14, characterized in that said at least
20 one layer (11, 12) of metal material is obtained directly by cutting and/or

flattening of tin or aluminum containers of suitable sizes.



