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i - j trated in nunmerous prior docunents, for
wi del y d% Scfﬁgegrgggkélléggnéaon refers to the manufacture of wood

veneers, and in particular concerns a method for manufac-
turing multi-laminar wood sheets having a defined pat-
tern, obtained by means of an innovative seemingly casual
printing process, which is constantly reproducible in a

10 controlled mode.

The present invention also refers to the multi-laminar
wood sheets obtained by means of the method claimed
herein, as well as to pre-printed basic wood sheets and
15 to a flitch of wood comprising pre-printed wood sheets,

forming an intermediate product.

/STATF‘. OF THE ART

20 As is known, the enormous demand for wood veneers has led
to the development of a particular technology for manu-
facturing recomposed wood veneer, which makes use of in-
expensive and low-quality woods and wood species still
available to produce veneers which are imitative of vari-

25 ous types of wood.

This technology has been developed over the years, with
appreciable results; this technology has been widely de-

scribed and illustrated in numerous prior documents, for
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VPR &F SOBEimpoYEeerut Uit a strip by means of a

rotary cutting machine, while keeping the log rapidly ro-

qg% to produce nmulti-I|am nar wood veneers
t

tating, and there cut to form sheets of natural wood hav-
ing a substantially homogeneous structure, with the wood
fibres oriented longitudinally to each sheet, parallelly

arranged to the longitudinal axis of the log.

After removal of any defects and, if necessary, after a
bleaching and re-colouring process in a dye bath, the
natural wood sheets thus obtained are superimposed and
glued together to form a multi-layered flitch, which can
be curved or shaped between suitable dies, from which it
is subsequently possible to slice multi-laminar wood ve-

neers.

Depending upon the methods used to compose the flitch, as
well as the characteristics of the natural wood sheets
used, or the adhesive material used to glue them, it is
possible to obtain laminar wood sheets having different

grains or different patterns by cutting.

In order to further improve this technology, in an at-
tempt to produce multi-laminar wood veneers which more

closely resemble the pattern of a briar veneer, US-A-

qglosely



3 1 Decenber 2003 5, 145,537 suggests the use of a col ouring system by burn-
ing natural wood sheets in patches or spots in order to obtain casual shaped
patterns, in which the burned area, of different colour, partially
penetrates into the thick- 5 ness of the wood. Al though this docunent also
suggests the use of colouring by printi%g natural wood sheets, in practice
the use of colouring by printing or by dyeing is sinply nentioned as 10 an
alternative to the burning system w thout however providing any useful
teaching for an effective and con- trolled inplenment ati BRC&PEhe Wocess,
which is designed to provid reproducibility and constancy of qualitatively
appr eci abl e r&hﬁe’?”l?%ﬁ@éﬁs hg ush ool onliongiby bushémgohammroved to be

whol | y unsui t e I egauss of t%% isk of fine, . but alsq due to the
difficulty inggépggta%?gqgﬁﬁpc%n- Stant | qﬁ%ﬁ%réﬁ]ﬁﬁﬁmfhénpéﬁéefagfon and
di ffusi on of o¢heairROcdruals sntped betthirockness ohidhetisheaelimsmed fnaat her

docunent JP-A-2-116506 describes a nethod for manufacturing artificial wood
sheets with d‘é%o%laf’? engf CHRRE s, PAELH I PG IRAFER LRbRrHle ddtistred stri ps,

of 25 suist abl ge$hicknesswodae superi nposed on natural mpod sheets _
subsequently enployed to forma flitch of wood fromwhich multi-I|am nar wood

sheets are then sliced hav-
Although this document also suggests the use of colouring

by printing natural wood sheets, in practice the use of
colouring by printing or by dyeing is simply mentioned as
10 an alternative to the burning system, without however
providing any useful teaching for an effective and con-
trolled implementation of the process, which is designed
to provid reproducibility and constancy of qualitatively
appreciable results.
15
Conversely, the colouring by burning has proved to be
wholly unsuitable, not only because of the risk of fire,
but also due to the difficulty in repeatable and con-
stantly controlling the penetration and diffusion of the

20 burns into the thickness of the sheets.

A further document JP-A-2-116506 describes a method for
manufacturing artificial wood sheets with decorative ef-
fects, according to which several coloured strips, of
25 suitable thickness, are superimposed on natural wood
sheets subsequently employed to form a flitch of wood
from which multi-laminar wood sheets are then sliced hav-
ing a defined pattern which depends upon the characteris-

tics of the coloured strips disposed on each individual



ing a defined pattern which depends upon the characteris- tics of the

col oured strips disposed on each individual 4 1 Decenber 2003 sheet conposing
the flitch. The Japanese docunment al so suggests form ng i nked bands, in

pl ace of the coloured strips, for exanple by sinply 5 pressing sheets of
carbon paper onto one side of each wood sheet previously covered with a

| ayer of adhesive. This technol ogy al so 4present s considerable limts and
drawbacks, in that it does not allow any diffusion of the 10 colour into the
t hi ckness of the wood sheets, nor any control or subdtBacemben 003t i on of
the pattern on the end product, if not in a very limted way, allow ng at
the nost to cseette simpylséngedbhetfiiccdnd perfectly regular dianond patterns,
or sinple stripes even if disguised by 15 a seem ng casual ness. For all

t hese reasons, with the present nmulti-lamnar wood technology it is

virtual ly i npossi bhpariesd efsamieet =tlke guayBstof réhnsey Wk s peGies which in
nature present 20 a pattern defined by small patches or by col oured areo-

| as, having ri¥ndBARSRapés thed RLHESPt isdHdPespdeiralganprpde e wimedoti on of

t he wood =f i br 5.5 $i asedr gxanplg.nEWQRean Jancgywod; jbegaeh, relian
Birch Burl, s e%srreg@]bee%h, oak and S?hgag. 25 OBJECTS %1: THE | | ON

wood sheet previously covered with a layer of adhesive.

This technology also presents considerable limits and
drawbacks, in that it does not allow any diffusion of the
10 colour into the thickness of the wood sheets, nor any
control or substantial variation of the pattern on the
end product, if not in a very limited way, allowing at
the most to create simple geometric and perfectly regular
diamond patterns, or simple stripes even if disguised by

15 a seeming casualness.

For all these reasons, with the present multi-laminar
wood technology it is virtually impossible to reproduce
the grains of those wood species which in nature present

20 a pattern defined by small patches or by coloured areo-
las, having random shapes and dispositions especially in
the direction of the wood fibres, such as for example
European lancewood, beech, Karelian Birch Burl, steamed
beech, oak and others.

25

General object of the present invention is to provide a

method for manufacturing multi-laminar wood sheets having



General object of the present invention is to provide a nethod for

manuf acturing nmulti-Ilam nar wood sheets having 5 1 Decenber 2003 patterns
simul ating grains of natural woods characterized by the presence of small
col oured zones having defined and wholly random shapes, whereby it is also
possible to obtain a good sinulation aqg a constant reproducibility 5 of the
pattern, while maintaining the appearance of casu- alness of the simlated .
natural wood pattern. A further object of the present invention is to provide
a method for manufacturing nulti-lamnar wood sheets! POCORRIRAPG3 is
possible to create specific and wholly imaginary patterns, w th uni-nagi nable
resul ts not oB%%ﬁ?Fn%ﬂﬂ%@uwﬁth@oﬁ?@#ﬁ#cﬁﬁNHQﬁMr@F-M@?éﬁegbvmﬁmtqnﬁfﬂdploglfs.
BRI EF DESCRI RI| ENEI I r,a C I.ng t .ne Jinvention,
a particularH%%F%hgtggggghggtﬁgd ééibégﬁgggggi&ggégoﬁkﬂﬁﬁlfeéﬁ%ﬁ%eﬁg

mul ti -1 am narangodhshieetarvon rsjpapatt ewhsreby hitdefs n@lfiso shepEvlando t I
di spositions, making use of a rtjcular proc 20 ess for printing on natura
moog or Ianin%?%%”hg%dgogﬁeéfggf%&f%ﬂ %Rﬁe?t€ﬁ§?§%n§eé?Eﬁ?d¥ﬁkﬂﬂ%}?§ppreciable
re- sults haver bgen widwiredwak i eWeath 0 didenthby agpdadefide r sgugral basic
parameters capable of controlling the pene- tration and diffusion of a

sui tabl e col 195 &deibei ptBubaratheathreknesed gfatégeh-wood sheet; during the

printing
A further object of the present invention is to provide a
method for manufacturing multi-laminar wood sheets,
10 whereby it 1is possible to create specific and wholly
imaginary patterns, with unimaginable results not obtain-

able with conventional multi-layered wood technologies.

BRTEF DESCRIPTTON OF THE TNVENTION

15
In general, according to the invention, a particular in-
novative method has been provided for manufacturing
multi-laminar wood sheets having patterns with defined
shapes and dispositions, making use of a particular proc-

20 ess for printing on natural wood or laminated wood
sheets. After an extensive search, highly appreciable re-
sults have been obtained allowing to identify and define
several basic parameters capable of controlling the pene-
tration and diffusion of a suitable colouring agent into

25 the thickness of each wood sheet; during the printing
step, after having formed a flitch, multi-laminar wood
sheets are cut according to a pre-established cutting
plane so as to control the desired effect, also allowing

to indefinitely reproduce a same result.



step, after having formed a flitch, nulti-Ilamnar wood sheets are cut
according to a pre-established cutting plane so as to control the desired
effect, also allowing to indefinitely reproduce a sanme result. 6 1 Decenber
2003 In particular, according to the present invention, a nethod is provided

for manufacturing multi-lamnar pat- terned wood sheets (SI O having patterns
of defined 5 shapes and di spositions of their side faces, in which

said
patterned wood sheets (SIO are cut froma nmulty- layered flit 14) of
superi nmposed and gl ued base wood sheets (10, 12), c a?%ﬁﬁqﬁﬁrsggo y the steps
of: a) printing a basic pattern on a side surface of the base

10 wood sheets

conprising a colouring agent; b)
conposing the flitch (14) conprising said printed

_ od, Sh,(18, 12); c)
slicing Ianm nar psaadcaheet s ASPORIPFoNtSaitdef |?E%%em&15l?‘zg4§é;$ and
characterised by the additignal epafiracdir cantmeoldi4igntinerpasdtr ati on and
di ffusi on of m¢HePE o} 86??%%63 £ ChaBlialels

agent into the base wood she tsd%ég%edlz) during
t he printingtg%nééugﬁﬁ@me patées n, (WP mahavaldi MPYHEEES20°ess par aneters at an

established value, in particular the quantity.of.thkgce9] oun nghiagent, the
t enper atsur e sanﬁepHavéldﬁfﬁpsﬁﬁéOB?iﬁFiH%Q?g{u??J% du?ing t he pat -

said patterned wood sheets (S10) are cut from a multy-

(10, 12), by neans of a printing solution

layered flitch (14) of superimposed and glued base wood
sheets (10, 12), characterised by the steps of:
a) printing a basic pattern on a side surface of the base
10 wood sheets (10, 12), by means of a printing solution
comprising a colouring agent;
b) composing the flitch (14) comprising said printed wood
sheets (10, 12);
c) slicing laminar wood sheets (s10) from said flitch
15 (14); and
characterised by the additional step of:
cl) controlling the penetration and diffusion of the col-
ouring agent into the base wood sheets (10, 12) during
the printing of the same pattern, by maintaining proc-
20 ess parameters at an established value, in particular
the quantity of the colouring agent, the temperature
and pH value of the printing solution during the pat-

tern printing step.

25 Alternatively, at point a) the printing step can be car-
ried out on sliced wood sheets obtained from multi-
layered wood fitches, in place of, or in association with

natural wood sheets.



tern printing step. 25 Alternatively, at point a) the inti

??[éhrled.out on sliced mpod sheeps obtaiged fro%1nu|t?rlPgbggeztﬁgogan be

Decengz} Egoglace of , or |n_aSSOC|ation with natural wood sheets. 7 1

i lThe use of suitable printing aids, such as gelling, dis-

per gilgquat|2|ng, and wetting substances during the pattern brinting

difP’ . ws to control or Q|fferent|aﬂe the degree of penetration and/or
usion of the colour- 5 ing agent. For the purposes of the present

description, the term colourin i
: ) g agent is under st ood!tReerstaeherA3 i
sub- stances soluble in water, or in suitable solvents, and pigneﬁggourlng

oent o ara o R R D e ore it 1o mqrents i
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reason, with pirgnents it will be possible t i i
' nef _ 0 ob- tain printed pattern i
penetratf®e toimgl #9¢nted degree into a surface layer of the moog sheetS &ﬂ:fg

with col - For the purposes of the present description, the term
colouring agent is understood to mean both colouring sub-
stances soluble in water, oOr in suitable solvents, and’
pligments maintained in suspension in water or other sol-

10 vents.

Since the colouring agents are present in solutions at
the dissolved state, while pigments in suspension contain
particles which, even though small, are always enormously
15 greater in size than those of the molecules of a dis-
solved colouring agent, the pigments present a more lim-
ited capability to penetrate into the wood, thereby

achieving different results, in the two cases.

20 For this reason, with pigments it will be possible to ob-
tain printed patterns which penetrate to a limited degree
into a surface layer of the wood sheet, while with col-
ouring agents, it will be possible to obtain a much more
penetrating print of the pattern. In this connection, it

25 should be pointed out that colouring agents can be di-
vided into different dyeing classes, by chemical affinity
or by dyeing chemisum; even though in general, any type
of colouring agent can be used, in practice good results

have been obtained using certain classes of colouring
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This different behavior of the colouring agents and pig-
ments can be advantageously used to obtain new and dif-
ferent results with the printing procedure according to

the present invention.

The step of forming the wood flitch from which the multi-
laminar sheets are subsequently cut, may vary from time
to time depending upon specific requirements and the re-
quired end product; for example, the flitch may be formed
using natural wood sheets printed with a same basic pat-
tern, or by mixing, according to a pre-established
scheme, natural wood sheets with a first basic pattern,
with natural wood sheets with a second or a third basic
pattern, as well as with natural wood sheets simply dyed,
having the same ground colour as the wood sheets to be

produced, or a different colour and/or colours.

It is also possible, after composing and slicing a first
flitch, to make use of the multi-laminar wood sheets thus
obtained to re-compose a second flitch, in combination
with wood sheets printed with the same or with another

pattern and/or wood sheets simply dyed, to obtain a dif-



pattern, as well as with natural wood sheets si i
nply dyed, havin

grgfnd col our as the wood sheets to be produced, gr g differentgcglhgufanE
?P'tOL colours. 25 It is also possible, after composing and slicing a first
r itch, to make use of the nulti-lam nar wood sheets thus obtained to
S:h;ogroaftﬁ Zﬁg?ﬂd flitch, in conbination wth wood sheets printed with the

er pattern and/or wdod sheets sinply dyed, to obtai i
9 1 Decenber 2003 ferent end product; there are numerous %oséibl varig-a i

tions for printing the patterns and co i
_ nposing the fitReeaPey A99r evio
mentioned, there are nunmerous process vari- ables which allow to §0ﬁtrorslﬁe

Fﬁgegiﬁhifzggggggjf o? g&gggﬁg;tggegglgﬁﬁingmagens ippssidlaoohrdlReet s, during
nti i _ nmpl e, during the numerous tests _. ri i
was verifiedcided vﬁxylrgr§n§hﬂ9alt@ﬁenﬁaiéeﬁ%?/pﬁ9§ic%ﬁmﬁﬁﬁﬁaﬁétgﬁg S?tih;t
8T;Pt|ng progfﬁéhgcgn radi cal ly change the degree of penetration and
iffusion o %ol ouring agent in the wood. One rel evant paraneter which

nmust be constantly con- 15 trolled durin inti
t he
the surface of the natural woad she S P e e o Pt g "

h I e I . .
SOl Utlorf thae PESYHeI AN SLaPESor CRRES iES rarioae ot BERe®es Vom and | n°
general the . _ “ter or of "the solvent and in

¢gh Qur A9-RIBNE owdiksSebredol hehei penntrptioral ared diffu-

sion of the colouring agent in the wood sheets, during

the printing step. For example, during the numerous tests

carried out, it was verified that wvarying several chemi-

10 cal/physical parameters of the printing process, can

radically change the degree of penetration and diffusion

of the colouring agent in the wood.

One relevant parameter which must be constantly con-

15 trolled during the printing step of the pattern on the
surface of the natural wood sheet, is the temperature of
the printing solution, that is the temperature of the wa-
ter or of the solvent and in general the colouring agent
dissolved therein and pH value.

20 Another parameter to be controlled of the quantity of
colouring agent lay down on the wood sheet during the
printing step, which can vary in relation to the type of
wood to be printed, the characteristics of the colouring
agent, the chemical/physical state of the same colouring

25 solution used for the printing process, the temperature
of the same solution, the moisture content of the wood
sheets, as well as the use of particular printing aids,

as previously mentioned.
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. WOO0 sheets, as well al¥0the use of particulér rinti i
( ing ai
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Since the chemistry of the colouring agent, in particular
that of soluble colouring substances, is strongly influ-
enced by the pH value of the solvent, it has been noted
10 that anionic dyes with an alkaline pH typically possess a
normally greater capability to penetrate into the wood
than those in an acid environment, and vice-versa for

cationic dyes.

15 The chemistry of the colouring agent used can conse-
quently constitute a further parameter for controlling
the degree of diffusion and penetration of the colouring

agent into the wood.

20 As previously mentioned, in certain cases it may also be
advisable to consider the degree of hydration of the wood
sheets to be subjected to the printing process; in fact,
excessively dehydrated wood would require more time to
allow for the penetration and diffusion of the colouring

25 agent, while an excessively moist wood on the contrary
would cause an excessive uncontrolled diffusion of the
colour, causing the fading of the outlines of the printed

pattern.



20 As previously nmentioned, in certain cases it may al i

consi der the degree of hydration of the wood shee?s tzobgesugﬁggfgglfot?he

printing process; in fact, excessively dehydrated wood would require nore

;Lne to allowfor the penetration and diffusion of the colouring 25 agent
ile an excessively nmpist wood on the contrary would cause an excessive ’

uncontrol l ed diffusion of the col our,ltausing the fading of the outlines of

the printed pattern. 11 1 Decenber 2003 The presence, or |ack of presence,

of certain auxiliary substances, for exa
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penetration ggségewﬁégénﬂﬂéukpreading of the colour with partial loss
of sharpness of the figuration is not a particular prob-

lem.

10 In certain cases, in addition to controlling the tempera-
ture and pH parameters of the printing solution and the
dosing of the latter, it has also been found useful to
control the chemical/physical moisture parameters of the
wood, together with the choice of a suitable célouring

15 agent.

It has been found by various tests, that for example, in
order to obtain satisfactory penetration of the colouring
agent into the wood, it may be advisable to maintain the
20 moisture content of the wood comprised between 10 and 30%
during the printing process, making use of an acid class
colouring solution, with a neutral, or slightly alkaline

pH, at a temperature comprised between 50°C and 90°C.

25 To obtain a less penetrating effect, good results have
peen obtained by operating with a moisture content com-
prised between 5 and 10%, with pigments, in a neutral en-
vironment, at a temperature comprised between 30°C and

50°C, or with direct class dyes with acid pH at a tem-



agent into the wood, it may be advisable to maintain the 2 i
of the wood conprised between 10 and 30% during the pri ntiongmpff)gtragscozéﬁin;
use of an acid class colouring solution, with a neutral, or sli ghtly’ ]
al kaline pH at a tenperature conprised between 50C and 90C. 25 To obtain a
| ess penetrating effect, good results have been obtained by operating with a
noi sture content com prised between 512nd 10% with pignents, in a neutral
en- vironment, at a tenperature conprised between 30C and 50C W th
direct class dyes with acid pHat a tem12 1 Decenbet Wﬁ?ér%%e conpri sed
beéween 50C and _60C. It is obvious however that the choice and controlling
{nﬁ eE of thepé/&[ﬂuq_lés BhPEESSA R ATRNEES ° Qustd i °€st ab- | i shed each tine on

e basis of"several prelimnary tests, taking into account the object and
'Erﬁachl ngz of the present invention. BRI EF DESCRI PTI ON OF THE DRAW NGS 10
25 soveral apbl féatt o il e T T be further “descr i bed hereunder w th
(r:ﬁ;rG'[ e_nlcle t;)m&?@ a6fhm@pamdmgtsmqu¢g§, H’aﬁFaWﬁFéﬁ? ei\?};'ﬁb%% rlleesge rlde; :‘le)\r/]v
( illustrating the principal te t hod i
i nventi én; Figshed sRGwE atjé‘éecoﬁaart}ef F%%VQ% a:&? g%the 1;??%?5;2%&@ the

tests, taking into account the object and teachings of

the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

10
These and further features of the method according to the
invention, as well as several applicative examples, will
be further described hereunder with reference to the ac-
companying drawings, in which:

15 - Fig. 1 shows a flow chart illustrating the principal
steps of the method according to the invention;

- Fig. 2 shows a secondary flow chart of the principal
controls carried out during the step of printing the pat-
terns;

20 - Fig. 3 shows a schematic view of a roller printing
system which can be used for printing a basic pattern on
natural wood sheets, according to the invention;

- Fig. 4 shows a perspective view of a natural wood
sheet, prior to the printing step;

25 - Fig. 5 shows a perspective view of a natural wood
sheet, printed with a pattern composed of a series of
transversal bands;

- Fig. 6 shows a perspective view of a natural wood



controls carried out during the step of printing the - ; i

shows a schenmatic view of a roller print?ng sygten1mﬂﬁih E:ané 3ged FL?. °
printing a basic pattern on natural wood sheets, according to the invention;
Fig. 4 shows a perspective view of a natural wood sheet, prior to the ’
printing step; 25 - Fig. 5 shows a perspective view of a natural wood sheet
printed with a pattern conposed of a séfies of transversal bands; Fig. 6 1

shows a perspective view of a natural wood 13 1
_ _ Decenber 2003 t [
with a pattern conposed of a series of IongitudinallbgﬁﬁﬁﬁbQﬁ %B%g éhg&én;ed
perspective view of a natural wood sheet, printed with a pattern conposed of

aosgri eﬁ of dize5 ageptedandsh Ei (pa i eshovsompopeds peict # veeviiedw 6Ff a nat ur al
ofOF' S egt, prlpteq with a spotted_pattern; Fig. 9 shows an enl arged det ai
ig. 8 FiLgngitadimaisbangfagramillustrating the steps of 10 form ng and

Further di agh am 111t atPRGSt Re P-2CBBS o1 f St et ng and ‘S| Long. & 111 te
wood accor di 99ee£,0 ﬁf‘ﬁlﬂ.é&/@fﬂ'ﬂzihoa; pattern composrgdn%fag sgl::l'Lgé nc?f adif—I Itch of
5 agonal bands;
- Fig. 8 shows a perspective view of a natural wood
sheet, printed with a‘spotted pattern;
- Fig. 9 shows an enlarged detail of Fig. 8;
- Fig. 10 shows a diagram illustrating the steps of
10 forming and slicing a flitch of wood, according to the
invention;
- Fig. 11 shows a further diagram illustrating the
steps of forming and slicing a flitch of wood according
to the invention;
15 - Figs. 12, 13 and 14 show photographic pictures of
multi-laminar wood sheets obtained by means of the method

according to the invention.

DETAILED DESCRIPTION OF THE INVENTION

20
As shown in Fig. 1, the method according to the invention
comprises a series of steps §1-58 which are carried out
in succession along a processing line A; as shown, it
comprises a step S1 of rotary-cutting a log into sheets,

25 which is followed by a step S2 of cutting and preparing
natural wood sheets 10 having a homogeneous structure
with the wood fibres oriented in a longitudinal direc-

tion.



15 Figs. 12, 13 and 14 show phot ographic pictures of nulti-lamn

sheet s obtai ned by neans of the nethod agcording to the inventioﬁr EE?XILED
DESCRI PTI ON OF THE I NVENTI ON 20 As shown in Fig. 1, the nmethod according to
the invention conprises a series of steps SI-S8 which are carried out in
succession along a processing line A as shown, it conprises a step Si of
rotary-cutting a log into sheets, 25 which is followed by a step S2 of
cutting and preparing natural wood sheets 10 having a honpgeneous structure
with the wood fibres oriented in a |ongitudinal dire&-Dergrer1#%pecenber
2003 Dependi ng upon the type of wood used, the operations of cutting and
preparing the natural wood sheets are nor- nally foll owed by a step S3 of

bl eachi ng and subsequent 5 dyeing the wood, sheets 10 to pr r
S . t hem f
printing stBepeading wRetht ¥Ry EYRSM oF t HO rléf)ee‘%'i ttrlk\l/ee %%ets)ﬁagipl%g%- Otr}gr n, 01[ o?

example with_a transyegsal..stripgdepat SRkl hrao+

t tRat hakdras woehemhketal layes b
reference 11°7'RA E%g. ﬁ. ?ﬁe ce ?he operation of printing tﬁé basi c %attern
on the natumallywoedlstest sbhag beep E3npfebdgachhey apd sBRTCHHF %o a

subsequent drying step S5 carried t o] it abl gy
sent on to tH@eé%%s E%eﬂ?oit%ﬁfé§§ q&oﬁ fggﬁgggeaé???tgﬁko? gg%ﬁwﬁg{ gg?a}ggg
by Superi MpOgtep S4 for printing them with a repetitive basic pat-

tern, for example with a transversal striped pattern as

schematically shown by reference 11 in Fig. 1.

10 Once the operation of printing the basic pattern on the
natural wood sheets has been completed, they are sent on
to a subsequent drying step S5 carried out by means of a
suitable oven, and then sent on to the subsequent step S6
for forming a flitch of wood 13, obtained by superimpos-

15 ing flat wise and gluing together a certain number of
printed sheets 10, if necessary mixed with a certain num-
ber of non?printed sheets, as explained further on, and
pressing the flitch 13 of sheets by means of a suitable
shaped die in a proper press.

20 After having formed a flitch 13, and after the glue has
been left to harden, the flitch 13 can be sent on to the
slicing step S7 which can be carried out in different
ways with different angles of the cutting planes, depend-
ing upon the specific requirements, and then on to step

25 S8 of the final product.

The composition of the flitch 13 can be carried out in
any desired way, by superimposing printed wood sheets 11

having a same basic pattern, preferably alternating



15 ing flat wise and gluing together a certain nunber of printed sheets 10
if necessary mxed with a certain num ber of non-printed sheets, as . 1
expl ained further on, and pressing the flitch 13 of sheets by nmeans of a
suitable shaped die in a proper press. 20 After having fornmed a flitch 13
and after the glue has been left to harden, the flitch 13 can be sent on to
the slicing step S7 which can be carrted out in different ways with
different angles of the cutting planes, depend- ing upon the specific
requirenents, and then on to step 25 S8 of the final PPERIRAT 2

conposi tion of the flitch 13 can be carried out in any desired way,~ by
super i Nposi ngr i d aebosbatheshigetls ¥ithhautngeh weork Huwsite gdvt S4B preferably
alternating 15 1 Decenber 2003 printed wood sgeets 11. with yr.al_ wood
sheets 10, sebied|Fod PERILatyl & RFOF5PORRsETRY Ti At Al WAYS “Conpri s- ing

a step S2 of; preparifig dhe, moockshaels taBdwadodl snedes iargl andldyeihrg step S3
It is also po§%i%le to gonbine the first printed sheets 11, wth gon-p?intéd
natural woothgheetdsdyeinassteb| S3s Witt H-Ssedldid RASHHEE diPeet TR for

AT AR SRR AR 00 Aoy eRa [, B
sheets. 10 Figod lsidd&ans mowast welpossibith tseasindapsappeensrrelrsy 1Svep
for example having a pattern comprising longitudinal
stripes, fed by a process line C as schematically shown
in Fig. 1, as well as with multi-laminar sheets.
10
Fig. 1 also shows the possibility of a supplementary step
39 of re-composing a second flitch 14 obtained by mixing
and superimposing for example, non-printed natural wood
sheets 10, with multi-laminar wood sheets sliced from a
15 previous flitch 13, to obtain an end product S10 having

pattern characteristics different from the previous end

product S8.

It is obvious therefore that the composing modes of the
20 flitch can also vary compared to those described solely
by way of example to illustrate several possible alterna-

tives.

According to the present invention, in order to attain
25 the desired results, during the step S4 of printing the
basic pattern, it is advisable to maintain constant con-
trol over several process parameters to ensure the cor-
rect penetration and diffusion of the colouring agent,

both superficially and into the thickness of the natural



S9 of re-conposing a second flitch 14 obtained by m xing and superinposing
for exanple, non-printed natural wood sheets 10, with multi-Iam nar wood
sheets sliced froma 15 previous flitch 13, to obtain an end product S10
having pattern characteristics different fromthe previous end product S8.
It is obvious therefore that the conposjng nodes of the 20 flitch can also
vary conpared to those descri bed solelfjgy way of exanple to illustrate
several possible alterna- tives. According to the present invention, in order
to attain 25 the desired results, during the step S4 HeSSFPREI A8%¢ he basic
pattern, it is advisable to maintain constant con- trol over several- process
paraneters t woendssheethe cor- rect penetration and diffusion of the col ouring
agent, both superficially and into the thickness of the natural 16 1
Decenber 2003 wood sheet. As shown for exanple in the diagramin Fig. 2
referring tast hedguni MdMaE:&h@ReS4ni rhki gliayramhenevwey. uge resermatieg5 of a
roller printing system schematically shown in Fig. 3, the natural wood
sheets 10 ar énddé RFi54d89t BL68gR? tho Frdbbér - ¥55PEYUST oPPRr $518230d 16 at

| east ong of ,mhj chy1fQr BXARKE PSR NbdGndialchelylBhoks €Raked. wWith a
sui tabl e | ayer of rubber "17 having a suitable printing 10 mark or pattern,
for exanpl e Gonstlstimytwfala wemtestdels 10 are made to pass through

two rubber-coated rollers 15 and 16 at least one of
which, for example the printing roller 15, is coated with
a suitable layer of rubber 17 having a suitable printing
10 mark or pattern, for example consisting of a succession
of stripes, which is continuously socaked in a printing

bath 18.

After the wetting or soaking of the printing roller 15
15 with the printing bath 18 is carried out a step of con-
trolling the dosing or quantity of colouring agent which
must be laid down by the roller 15 on one side face of

the natural wood sheet 10, as shown in Fig. 3.

20 The dosing control can be made in any appropriate way,
for example by controlling the socaking degree of the
printing roller 15 by means of a squeeze roller 19, or by
also controlling the feed speed of the sheet 10 through
the two printing rollers 15 and 16.

25
Contemporaneously to the dosing controll of colouring
agent deposited on the sheet 10 during the printing step,
it is also necessary to control the temperature of the

printing bath 18, as indicated by S11, so as to maintain



of stripes, which is continuously soaked in a printing bath 18. After the
wetting or soaking of the printing roller 15 15 with the printing bath 18 is
carried out a step of con trolling the dosing or quantity of col ouring agent
which nust be laid down by the roller 15 on one side face of the natural
wood sheet 10, as shown in Fig. 3. 20 The dosing control can be made in any
appropriate way, for exanple by contrdi’ling the soaking degree of the
printing roller 15 by nmeans of a squeeze roller 19, or by also controlling
the feed speed of the sheet 10 through the two printli dgcesbeerd09% and 16.
25 Cont enpor aneously to the dosing controll of colouring agent depesited on
t he sheet 10 tdur ivaght henpeiratiung atep, suldstiestah$bynecessamly valwentrol the
tenperature of the rinti ath 18, as indicated by S| 0 as to maintain
17 1 DecenbeWhQGBBdFEEnﬁitEganﬁBPﬁtﬁP8 é%aéagEﬁﬁﬂ%ﬁﬁﬁ%ﬂqg'%%%s?%%f val ue,

whi ch dependgpbath upopot R chaimaerisd i aoff thke ymed cashprysdéat o be
printed and upon the chem cal - physical characteristics of the printing agent
used. The terperarterisfichetbihh RBiREHMDEIEBHEt POPTed in any appropriate
way, for.exanple by detecting the tenperature wth a thermal probe, which in
turn con?rols a resistance immersed in the bath 18 to maintain it at the
required The temperature of the bath 18 can be controlled in any

appropriate way, for example by detecting the temperature
with a thermal probe, which in turn controls a resistance
immersed in the bath 18 to maintain it at the required

10 temperature.

The printing step S4 for printing on each natural wood
sheet, or part thereof, can be carried out in a single
operation, or in successive operations, by providing one
15 or more additional printing steps as schematically indi-

cated with S$12 in Fig. 2.

The choice of pattern, printing system and number of
printing operations to be carried out on a same natural
20 wood sheet 10 will depend upon specific requirements,
that is to say upon the end product to be obtained. In
addition, the printing operation or operations can be
carried out using always a same printing agent, of the
same colour, or of a different colour from the first, or
25 again using printing agents having different chemical-

physical characteristics.

Figures 5 to 9 show, by way of example, different types

of basic patterns printed on a natural wood sheet 10,



10 tenperature. The printing step S4 for printing on each natural wood

sheet, or part thereof, can be carried out in a single operation, or in
successi ve operations, by providing one 15 or nore additional printing steps
as schematically indi- cated with S12 in Fig. 2. The choice of pattern,
printing system and nunber of printingﬁpperations to be carried out on a
sane natural 20 wood sheet 10 wil| depertd upon specific requirenents, that
is to say upon the end product to be obtained. In addition, the printing
operation or operations can be carried out using aIWaﬁ@CambaﬁEZQﬁgrning
agent, of the sane colour, or of a different colour fromthe first,- or 25
agai n usi ng phonrhi ng apsnt s4hawingodt f fréientbedhgm walersphydi dal the
characteristics. Figures 5 to 9 show, by way of exanple, different types of
basi ¢ patt er AS™pFf ?%% Y% 'nat ural wood sheet 10, 18 1 Decenber 2003 shown
in Fig. 4, without this being understood in the |imtative sense. In
particular, Fig. 5 shows a natural wood sheet 10A 5 printed on one face with
a basi c pattdpn rorsiatiagg ofice pburskiomsy df neEardveear BARES abfor stripes

20, ob- tained. e he; 1911 e, prd ddhg EY%EEQ1§PPM9 dfp gFig. 3. 10
The prin%ed E%ﬁ gggréggg#gegxi% cﬁ% be 0:9%%3;€§pg; for 2

plurality of transversal bands and/or stripes 20, ob-

tained for example by the roller printing system shown in

Fig. 3.

10 The printed bands or stripes 20 can be of any type; for
example, they can be bands of even or variable widths, or
rectilinear, wavy or irregular stripes, of the same or
different thickness, placed at constant or variable dis-
tances between each stripe or band of stripes and those

15 adjacent thereto.

Likewise, the bands or stripes 20 can be printed with a
same colour, or with one or more superimpositions of the
same colour or with different colours, in any case pro-
20 viding the whole composition of the printed pattern with

defined shapes and forms.

Fig. 6 of the accompanying drawings shows, in the same
way as the example of Fig. 5, a longitudinal disposition
25 of printed bands or stripes 21 on a natural wood sheet
10B, in which the bands or stripes of pattern 21 extend
substantially in the longitudinal direction of the fibres
of the natural wood. All the pattern printing variations

previously described can be applied also in this case.



exanpl e, they can be bands of even or variable widths, or rectilinear, wavy
or irregular stripes, of the sane or different thickness, placed at constant
or variable dis- tances between each stripe or band of stripes and those 15
adj acent thereto. Likew se, the bands or stripes 20 can be printed with a
same colour, or with one or nore superijppositions of the same colour or with
different colours, in any case pro 20 viding the whol e conposition of the
printed pattern with defined shapes and forns. Fig. 6 of the acconpanying
drawi ngs shows, in the same way as the exanple of Fil.Pecemberon§Peudi nal

di sposition 25 of printed bands or stripes 21 on a natural wood sheet 10B,
in which the bands or stripes of pattern 21 extend substantially in the

| ongi t udi nal directi.@n i f th a 2 AL _pattern
printing varﬁgf{ogsognggi%Eg?éb%%§%¥%ggg%ggﬂgbgmégéﬁie %ngg Pﬁgﬁhis case.
19 1 Decenberra2008odd gshdetof 100 e cac cdnpanyhayy keaw pgsntsdtbwsandisst ead a nat u-

ral wood sheet. 10C on whi ch has heen, printed bands or. . stripes of pattern 22,
di sposed i n AFOBFPAGE TGS or 23 i PRt off 5 (TR A FeEr8REEPE he wood

fibres; gll tihe rdpaktiehntpr itAbi AYr¥atict i ONSLHY QRUS B rek) ustitatgd can be
applied also in this case. Lastly, Figs. 8 and 9 show a fourth case in which
a natu- 10 r #2EK6E8 SREBREINPD HaR WOBS PrPRLeEsW thl i sFaptefncapnbe

applied also in this case.

Lastly, Figs. 8 and 9 show a fourth case in which a natu-
10 ral wood sheet 10D has been printed with a pattern con-
sisting of a plurality of patches 23 of seemingly irregu-

lar shapes and sizes, disposed with apparent casualness.

In particular, the enlarged view of Fig. 9 shows the con-
15 trolled degree of penetration of the colouring agent into
the thickness of the wood sheet, as well as the surface
diffusion of the colour for each patch 23 of the pattern,

which presents a sharp outline without smudges.

20 Returning now to Fig. 10, this shows the forming of a
flitch 13 by means of a plurality of natural wood sheets
10A dyed with transversal bands, mixed with a plurality
of natural wood sheets (10) dyed, and not printed, in
conformity with the previously described method.

25
In particular, Fig. 10 shows how it is also possible,
starting from a same formation of the flitch 13, to vary
the pattern features of the end product Fl or F2 by sim-
ply varying the slant of the cutting plane Pl.



sisting of a plurality of patches 23 of seemingly irregu- |ar shapes and

si zes, disposed with apparent casual ness. In particular, the enlarged view of
Fig. 9 shows the con- 15 trolled degree of penetration of the col ouring agent
into the thickness of the wood sheet, as well as the surface diffusion of
the col our for each patch 23 of the pattern, which presents a sharp outline
w t hout snudges. 20 Returning now to Fig: 10, this shows the form ng of a
flitch 13 by nmeans of a plurality of natural wood sheets 10A dyed with
transversal bands, mixed with a plurality of naturallﬂ%ﬁﬁm§ﬁée¥go%lo) dyed,
and not printed, in conformty wth the previously described nethod. 25 In
particular, Fig. 10 shows how it is also possible, starting froma sane

formation of the flitch_ 1 to.vary .t p f r f tthe,gnd product
FI or F2 by simf3ity \?éc?ﬂflg%régt reonélaan]%arggf: ?%r‘e:g%g?t?%%p arrllg PL. “20 1 Decenber
2003 | n fact,tistuitsi Ngafid/ B a Bastentpatdosrsn cormistdmsglof lwamis tinuous and/ or
di sconti nuous transversal bands or_ stripes, it is possible to obtgin

di stinct pat cHeSP6E 5 ol dar RoFSERLCerd® pPRRIt BASERTenPRECHS ¢ R

longi tudi- nal, it aheOferddg r3RGEES FEOT besBoNdl Nth tithd horik@ai-tion of
the wood fibres. From what has been disclosed it will be clear that it is 10
possi bl e to oirtlai i petttionn iy the noreeter ¢agespangéngr to the direc-

tion of the wood fibres.

From what has been disclosed it will be clear that it is
10 possible to obtain patterns with more or less large or
more or less long patches or stripes in the longitudinal
direction of the multi-laminar sheets Fl1 or F2 by varying
the width of the printed bands or stripes 20, or to ob-
tain patterns with more or less thick patches or stripes
15 by varying the penetration of the colouring agent into
the thickness of the natural wood sheets, during the
printing step, or by varying the slant of the cutting

plane.

20 In this way it 1s possible to simulate more or less
densely grained woods, but marked by coloured patches in

the direction of the grain.

Moreover, since it is also possible to carry out several
25 printing operations on one or both sides of a same natu-
ral wood sheet, with the same basic pattern or with dif-
ferent basic patterns, or with the same colour or with
different colours, using the same type of wood as the

natural sheet 10, it is possible to obtain more or less



nore or less long patches or stripes in the longitudinal direction of the
mul ti-lam nar sheets FI or F2 by varying the width of the printed bands or
stripes 20, or to ob- tain patterns with nore or |ess thick patches or
stripes 15 by varying the penetration of the colouring agent into the

t hi ckness of the natural wood sheets, during the printing step, or by
varying the slant of the cutting pl ane?l 20 In this way it is possible to
sinmul ate nore or |less densely grained woods, but marked by col oured patches
in the direction of the grain. Mreover, since it islaPenhessPBleé to carry
out several 25 printing operations on one or both sides of a sanme matu ral
wood sheet, widrse heasiaimgshasef patfferentor tenihg didownf eyreneverasicenpatt erns,
or with the same colour or with,_ different_colours.. usin e type of
wood as the &S sﬁ%%furﬁl P i%btﬁéélsirﬁPgtjt%haggtnngn %%é% ()s?%fqggsygl 1
Decenber 2003ydenseoavgkhngs, o®ofwidhf pareny ingdyimgrgopatdereyen con- trasting
colours, to obtain multi-Ilam nar wood sheets wth wood grains or with purely
i mgi nary patterns. 5 Likew se, as shown in the subsequent diagram of Fig.

11, 1t &S POSSIdiSeL 0 aDLRbindoht €dePabbsiaifedy Mldgiaknast igg. natyral wood
sheets 10B wi t ongitudi nal striped type patterns,” and then slicing the
flitch 13 on & slamessiilean® Rdtednpdrbted opahieetrondint uiimalingdi theti on of

the natural wood sheets 10B with longitudinal striped type

patterns, and then slicing the flitch 13 on a slanted
plane P2 compared to the longitudinal direction of the
10 flitch 13, instead of in the transversal direction of the
preceding example; in this way, the stripes of pattern on
the multi-laminar sheet, or the dots, will be parallel
and oriented in the transversal direction to the sheets
F3 and F4.
15
Whenever natural wood sheet 10C with bands or stripes of
pattern printed in an oblique direction are used, multi-
laminar sheets with figurations intermediate to those in-
dicated above will be obtained; this solution can be use-
20 ful whenever it is desired to obtain a simulation of the

radial growth rings of the wood.

The last case concerns Figs. 8 and 9 of the accompanying
drawings, where the figurations printed on the natural
25 wood sheets 10E are patches 23 having a generally irregu-
lar, or geometrical outline, which in general terms can
constitute an evolution of the simple striped and/or
banded patterns of the previous cases; however, it is

possible not only to simulate simple “patchy” patterns,



10 flitch 13,

exanpl e;
t he dots,
F3 and F4. 15 Whenever natural wood sheet 10C wi th bands or

sheet s

of pattern printed in an oblique direction are used, nulti-

inthis way, the stripes of pattern on the multi-Ilam nar
will be parallel and oriented in the transversal directi

instead of in the transversal direction of the preceding

sheet, or
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stripes

| am nar sheets

with figurations internmediate to those 4%- dicated above w || be obtained;
this solution can be use 20 ful whenever it is desired to obtain a
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growt h rings of the wood. The | ast cask Qsoerbens2®9ys. 8 and 9
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25 wood sheetwmtl@Etask figudess 23 having a generally irregu- lar, or
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outline, which in general ternms can constitute an evol

uti on of

the sinple striped and/or banded patterns of the previous cases; however, it

i s possibl e mott ARl kadse SitulAtgssyimke topaelYn BatleeeR&nt 28udbdecenber
2003 but actual figures. In this case it is possible to obtain a relevant
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25

menti oned previous

ferent I nting systens can

figurations on the multl laminar sheets.

As mentioned previously, different printing systems can
be used for marking the basic pattern on the natural wood
sheets; in Fig. 3 a roller-type printing system has been
indicated; contemporaneocusly to the roller system, other
alternatives have been tested and have proved to be just
as effective, such as silk-screen printing by means of a

planar screen or a roller, and ink jet printing.

The various systems have made it possible to control, in
a similar way, the printing of the basic pattern on the
natural wood sheet used for the flitch composition from

which the multi-laminar sheets are subsequently sliced.

It was also mentioned that there are different process
variables or parameters which can lead to different re-
sults, both as regards the penetration and spreading of
the colouring agent into the natural wood sheets, and as
regards the final figuration of the multi-layered wood

thus obtained.

Consequently, it is necessary to be able to vary and con-

trol the different process parameters in order to achieve

ti-1lamnar



be used for marking the basic pattern on the natural wood 10 sheets; in Fig.
3 aroller-type printing system has been indicated; contenporaneously to the
roller system other alternatives have been tested and have proved to be
just as effective, such as silk-screen printing by neans of a planar screen
or aroller, and ink jet printing. 15 The various systens have made it
possible to control, in a simlar way,2Xhe printing of the basic pattern on
the natural wood sheet used for the flitch conposition from which the

mul ti-Iam nar sheets are subsequently sliced. 20 It iaPezgksbenen®@dned t hat
there are different process variables or paraneters which can |l ead-to

di fferent rerepubliscilbilitaanteganssandie iperatkr aésontand spreadi ng of the
colouring agent into the natural wood sheets, and as 25 regards the final
figuration of the nmulti-layered wood thus obtained. Consequently, it is

necessary topge abl&die vary a8d £QRenbiQl iherdhhif enentJHQcASSpar anet ers
in order to achieve 23 1 Decenber 2003 reproduci bility and constancy in the

resul ts. For texpapature tof stext veherf yof npbr that sobvewht kol whheh themmperat ure
of the vater g5 g 1he salvent,inubieh dhe, S salaurtng agent i s.di ssol ved or
di spersed, during thd tep of printing the natural "wobd sheet’s; "just as
i npor - step of printing the natural wood sheets; just as impor-

tant is the chemistry of the colouring agents, especially

the pH value, in that it can affect the degree of pene-

tration and diffusion of the colouring agent 1into the

10 wood.

The dosage or quantity of colouring agent deposited dur-
ing the printing of the basic pattern on the natural wood
sheets is also important; even the moisture content of

15 the wood, as mentioned previously, can affect the result.

Generally speaking, it can be considered that, by using
acid class colouring agents, with a neutral or slightly
alkaline pH and keeping the temperature of the water of
20 the printing solution at a constant value comprised be-
tween 50 and 90°C, it is possible to achieve satisfactory
penetration into the wood; in this case it is -radvisable
to maintain the moisture content of the wood comprised
between 10% and 30%.
25
Conversely, whenever a more limited penetration of the
colouring agent into the wood is required, it is advis-
able to use a colouring agent based on pigments, working

at a temperature comprised between 30 and 50°C, in a neu-



tant is the chem stry of the colouring agents, especially the pH value, in
that it can affect the degree of pene- tration and diffusion of the col ouring
agent into the 10 wood. The dosage or quantity of col ouring agent deposited
dur- ing the printing of the basic pattern on the natural wood sheets is

al so inportant; even the noisture content of 15 the wood, as nentioned
previously, can affect the result. Genet4lly speaking, it can be considered
that, by using acid class colouring agents, with a neutral or slightly

al kal i ne pH and keeping the tenperature of the water bfbe2@mbhe podMti ng
solution at a constant val ue conprised be- tween 50 and 90C, it is possible
to achi eve satriadf evargnm@enetsatiidrh int@itde WweaduriAgt BySn€EASLLES 1S

advi sable to maintain the noisture content of the wood conprised between
10% and 30% "25Rcav et yPH wABRefert SHPREREUFE nFPBRL bEarbt PatT 040t he

colouring ageRly igpe ther WY ishde®QUinaSdngi b kdi13d4Le- BRLELL OcYRe 2

col ouring agent based on pignents, working™ at a tenperature conprised

bet ween 30 ardiBed, bétweemeld 24d18Becenber 2003 tral environnent, or with a
direct colouring agent, also wth an acid pH and a tenperature conprised
between 40 and 50C and with sheets having a noisture content com prised
bet ween 3% and 8f4s mentioned previously that, to prepare a multi-

laminar sheet with a well-defined pattern, according to
the method of the present invention, the natural wood
sheets are prepared by bleaching and then dyeing them to
10 give them a desired background colour, and subsequently
going on to the step of printing the basic pattern on one
or both sides of the natural wood sheets, repeating it if
necessary once or more times to obtain polychromatic ef-
fects, and then on to the steps of preparing the flitch
15 and slicing the multi-laminar sheets, which can be fol-
lowed, whenever required, by further manufacturing for

forming a second flitch and additional slicing.

The results which can be achieved are numerous and depend
20 upon the process method followed. Purely by way of expla-
nation, and to complete the present specification, a few
practical examples are given here with reference to Figs.

12, 13 and 14 of the accompanying drawings.
25 First example

Rotary-cut obeche wood sheets are dyed in a water bath at
100°C, with acid pH, with acid class colouring agents,

for example the following “acid orange 3”, “acid red 88"



51t was nmentioned previously that, to prepare a nmulti- |am nar sheet with a
wel | -defined pattern, according to the nethod of the present invention, the
natural wood sheets are prepared by bl eaching and then dyeing themto 10
give them a desired background col our, and subsequently going on to the step
of printing the basic pattern on one or_both sides of the natural wood
sheets, repeating it if necessary once“dr nore times to obtain pol ychromati c
ef- fects, and then on to the steps of preparing the flitch 15 and slicing
the nulti-lamnar sheets, which can be fol- |owed, wherR8gsmbesqéPPed, by
further manufacturing for formng a second flitch and additional skicing.
The results whidch"azird beleehidbVed vatélnwptrdnsngndndepmnd c@wponnt he
process nethqd .followed. . Rurely by.way of_ expla nation, and to,conplete the
present speci |l€§flle(s)ﬁf % hevﬁon%rsag i'ca retxoa)r%’lagsogr%t%?%eépn SEF8 wi t h
reference to Figs. 12, 13 and 14 of the acconpanying draw ngs. 25 First
exanpl e Rotary-cut obeche wood sheets are dyed in a water bath at 100C, with
acid pH, wit %&cisc?eéltéséncaflﬁﬁﬁ?fg Fefenthen drdedekenp ECtKEVFS| FBN ng " aci d
orange 35, "aeht ©8d188-185, lalPCRIRGueAPSy aBth At Rlug ?Q&ntyﬂé'l

obtai ning an even col our in thickness, Wlt% tones simlar to that” of steaned
beech. The slsdeps vilthgaesubbararelidencairvest widcha apdiiguer éipes, us-

ing a mixture of colouring agents of the same class, but
with a more intense tonality, with a neutral pH, at a

temperature of 80°C.

10
The sheets thus printed, dehydrated to a moisture content
of 4%, were then glued to form a flitch inside a mould
having slightly curved surfaces.

15 The flitch thus obtain was sliced on a plane having a di-

rection slanted by 13° compared to the pattern printing

plane.

Multi~-laminar sheets simulating the European lancewood,

represented in the photograph of Fig. 12, were thus ob-
20 tained.

Second example

Natural poplar sheet are bleached with hydrogen peroxide,
washed and dyed in a water bath at 95°C, with an acid pH,
25 with acid class colouring agents, chosen for example from
among the following Y“acid yellow 25”, “acid red 62” and
“acid blue 40”7, until obtaining an even colour in the

thickness of each sheet, similar to that of sycamore.



5 tent of 16% 18% and subsequently subjected to a printing step with a
rubber roller carved with oblique lines, us- ing a mxture of colouring
agents of the sane class, but wth a nore intense tonality, with a neutral
pH at a tenperature of 80C. 10 The sheets thus printed, dehydrated to a
noi sture content of 4% were then glued to forma flitch inside a nmould
having slightly curved surfaces. 15 The& litch thus obtain was sliced on a
pl ane having a di- rection slanted by 13 conpared to the pattern printing
plane. Milti-lamnar sheets sinulating the European |larfsewobdr 2P@present ed
in the photograph of Fig. 12, were thus ob- 20 tained. Second exanple Natural

popl ar sheet qpe Jleaashed whbbt hydrogenper axiide, towashedsandedyen-in a wat er
bath at 95C, with an acid EH, 25 with acid class col ouring agents, chosen for
exanpl e fromteatonet t BE3F3LY owindg markad yRY | HRinEing v dith raedrégbe‘énd "acid

bl ue 40", untriolll%?t aL.ni,og ‘Q{ltkg\éﬁ%ho%gu@.{ﬁahnliﬁ@s, thdiGlnesmigkueachs sheet ,

simlar to that of sycanore. cenber 2003 The sheets in question are
t hgg dried t azcdomiatuageson-of erite clame6%d 2496 aprk ey leedndng pRLARPRAG With a
N : . . ; : :

ubber gol l er carved wt hnguotnr%llt %HI’ nch a|ll nes, usi.ng armgdure of

shade, with a tefpera

The sheets thus printed, dried to a moisture content of

4%, were glued together; after the glue hardening, the

flitch thus formed was sliced parallel to the gluing
10 plane; the sheets obtained were re-dried, mixed and re-

glued, to form a second flitch in a mould with a wavy

shape, from which the final multi-laminar sheets were

sliced according to a specific cutting plane.

15 In this way it was possible to obtain multi-laminar
sheets simulating “snake wood”, having an appearance

similar to that of the photograph shown in Fig. 13.

Third example
20
Natural poplar sheets are bleached with hydrogen perox-
ide, washed and dyed in a water bath at 98°C, with an
acid pH, with acid and direct class colouring agent, cho-
sen for example from among the following “acid red 67,
25 “acid blue 25” and “direct yellow 4”7, until obtaining an

even colour in the thickness of the sheets.

The sheets in question are then dried to a relative hu-

midity 16%-21% and marked by printing with a rubber



col ouring agents of the sane class, but in a nore intense 5 shade, wth a
neutral pH, at a tenperature of 70C. The sheets thus printed, dried to a

noi sture content of 4% were glued together; after the glue hardening, the
flitch thus fornmed was sliced parallel to the gluing 10 plane; the sheets
obtained were re-dried, mxed and re- glued, to forma second flitch in a
mould with a wavy shape, fromwhich t# final nulti-lamnar sheets were
sliced according to a specific cutting plane. 15 In this way it was possible
to obtain nulti-lamnar sheets sinulating "snake woddDeckabeng2@i3 appear ance
simlar to that of the photograph shown in Fig. 13. Third exanple 206 Natural
popl ar sheet sodler bteaedhedvinitt eitydnogesnerloN-inede, swasbedoagstgiyred in a
water bath at 98C, with an acid pH, with acid and direct class col ouring
agent, cho- &ertPgrtERanpt eSFFbﬁ’ﬁ‘grﬁﬁgb?%‘%eq oP? oWy OcPyCh edP®t, 25 "aci d

bl ue 25" andysdhgeat neld@w 4% itddrialt aajg%!n'ﬂg Yr @ens ol OUiaéQ, the .
t hi ckness of the sheets. The sheets in question are then dried to a relative
hu- midity 18%21in andonarkeensg ghedei nglvh tah reutwabepH27at Hecawber 2003

roller q@rvegeggggrgi%§qﬂp%rentiaI | ines, so as to obtain a |ongitudina
striped or banded pattern on each sheet, using a mixture of colouring agents

of the same cl ass,
The sheets thus printed and dried to a moisture content
of 4%, are glued on parallel planes to form a flitch
which, after the glue has hardened, is sliced parallel to
10 the gluing plane and resulting sheets dried, mixed to-
gether and then are re-glued to form a new flitch in a
mould provided with a fine wavy shape, sliced on a spe-

cific cutting plane.

15 The multi-laminar sheets obtained have an appearance
similar to that of Karelian Birch Burl, as shown in the

photograph of Fig. 14.

Good results were also achieved by maintaining the natu-
20 ral wood sheets at a constant moisture value comprised
between 10 and 30%, making use of a printing solution
with direct colours, with an alkaline pH and with the

temperature of the solution comprised between 70-80°C.

25 From what has been described and shown in the accompany-
ing drawings, it will be clear that what is provided is a
new method for manufacturing multi-laminar wood sheets,
according to which particular use is made of printed pat-

terns on the natural wood sheets used for forming a



but in a nore intense shade, wth a neutral pH, at a tem 5 perature of 65C
The sheets thus printed and dried to a noisture content of 4% are glued on
parallel planes to forma flitch which, after the glue has hardened, is
sliced parallel to 10 the gluing plane and resulting sheets dried, m xed to-
gether and then are re-glued to forma new flitch in a nould provided with a
fine wavy shape, sliced on a spe- cifi cBcut t i ng plane. 15 The multi-Iam nar
sheets obtai ned have an appearance simlar to that of Karelian Birch Burl,
as shown in the photograph of Fig. 14. Good results lwdeeembso 20 eved by
mai ntai ning the natu- 20 ral wood sheets at a constant noisture val ue

conpri sed befhweeah 1Framd @00¢h nmekengfinsd ofredyprt ntsngslsialedt, i owhi M t h direct
colours, wt | kaline pH. and with th nperature_of the solution
conpri sed be ae%g%%fbl-%cforg%aﬁrtorﬁnv%acfor}fg?n%z@n 088§5?i%b%k&|leanﬂr%‘?ﬁﬁ/§1 in the
acconpany- i ngndfeimgsin idrdsirl kobebehear réfaitamat aha prAYsEethi’s, a new
met hod for manufacturing nmulti-lam nar wood sheets, according to which
particul ar uBRPFECIARIE FSHLERAted pat- terns on the natural wood sheets used
for forgng a 28 1 Decenber 2003 flitch fromwhich the final product is

sliced, while naintaining constant and constantly controllable process
condi ti ons i At okglewnderyigogi hovepeat tivte vared iadudbeenabibycribed and

shown by way of example with reference to the accompany-
ing drawings may undergo other modifications or varia-
tions without deviating from the object of the accompany-

10 ing claims.



appreciable results. 5 It is understood however that what has been descri bed

and shown by way of exanple with reference to the acconpany-

i ng draw ngs

may undergo other nodifications or varia- tions without deviating fromthe
obj ect of the acconpany- 10 ing clains. 29 1 Decenber 2003 CLAIM5S 1. Met hod
for manufacturing multi-lam nar patterned wood sheets (SIO having patterns
of defined shapes and 5 dispositions of%heir side faces, in which said

patterned wood sheets (S10) are cut froma nulty-layered flitch (14) of

superi nposed and gl ued base wood sheets (10, 12), cHarleckembesedO®Yy t he steps
of: a) printing a basic pattern on a side surface of the base

(10, 12), bycmpams of a printing solution conprising a colouring agent;

conposing the flitch (14) conprising said printed wood
slicing | am nar wood sheets (SIO fromsaid flitch 15

sheets (10, 12);
(14); and

10 weod sheets

b)
c)

characterised bydheqaddit i@aRalrast&Pi @ ' meldi -CoRihak! bRdtEhgepeRssgation and
diffusion of the col- ouring agent into the base wood sheets (10, 12) during

the printingsbeethe $ah@) pataweimy, pattaknsai of ngdgfined

5 dispositions on their side faces, in which s

shapes and

aid patterned

wood sheets (S10) are cut from a multy-layered flitch

(14) of superimposed and glued base wood sheets (10, 12),

characterised by the steps of:

a) printing a basic pattern on a side surface of the base

10 wood sheets (10, 12), by means of a printing solution

comprising a colouring agent;

b) composing the flitch (14) comprising said printed wood

sheets (10, 12);

¢) slicing laminar wood sheets (S10) from said flitch

15 (14); and
characterised by the additional step of:

cl) controlling the penetration and diffusion of the col-

ouring agent into the base wood sheets (1

0, 12) during

the printing of the same pattern, by maintaining proc-

20 ess parameters at an established value,

in particular

the quantity of the colouring agent, the temperature

and pH value of the printing solution during the pat-

tern printing step.

25 2. Method according to claim 1, characterised in that

said multi-layered flitch (14) comprises

sheets (10).

natural wood

3. Method according to claim 1, characterised in that



20 ess paraneters at an established value, in particular the quantity of the
col ouring agent, the tenperature and pH value of the printing solution
during the pat- tern printing step. 25 2. Method according to claim1,

characterised in that
sheets (10).
Decenber 2003 said nulti-layered flitcHPY14) conprises |anm nar wood
4. Method according to claim1,

(12).

said nulti-layered flitch (14) conprises natural wood

3. Method according to claim1, characterised in that 30 1

characterised by the step 5 of

sheet s

conposing a nulti-layered flitch (14) conprising natu meElcembed 2h@ets (10) in
conbination with | am nar wood sheets (12). 5. Method according to elains 1,
characteri sedahy pfwIdi-1kJeirsg af Sicdah basic patdpetiBedn kdmilndastweodpart of a
face of
charact eri sedP6§EFepbat= ing the step of printing a sane basic pattern on a
sane 15 face of a base wood sheet (11, 12). 7. Method according to claim§6,

characteri sed by repeat-

sane

sai d_base wood sheets (10, 12).

6. Method according to claimb,

ing the step of printing a sane basic pattern, in a

col our 4.20eghoflbe perirdicortd wdatn ¢l afm G ctardsadt bri skd biyew epeat -

5

10

15

20

25

of composing a multi-layered flitch (14) comprising natu-
ral wood sheets (10) in combination with laminar wood

sheets (12).

5. Method according to claims 1, characterised by print-
ing a same basic pattern on at least a part of a face of

said base wood sheets (10, 12).

6. Method according to claim 5, characterised by repeat-
ing the step of printing a same basic pattern on a same

face of a base wood sheet (11, 12).

" 7. Method according to claim 6, characterised by repeat-

ing the step of printing a same basic pattern, in a same

colour.

8. Method according to claim 6, characterised by repeat-
ing the step of printing the same basic pattern in dif-

ferent colours.
9. Method according to claims 1, characterised by print-
ing different basic patterns on at least a part of a face

of the base wood sheets (10, 12).

10. Method according to claim 9, characterised by repeat-



ing the step of printing the same basic pattern in dif- ferent colours. 25 9.
Met hod according to clains 1, characterised by print- ing different basic
patterns on at |least a part of a face of the base wood sheets (10, 12). 10.
Met hod according to claim9, characterised by repeat 31 1 Decenber 2003 ing
the step of printing different basic patterns on at |east a sanme side face
of the wood sheets (10, 12). 11. Methodlaccording to claim 10, characterised
by re- 5 peating said printing steps with a same colour. 12. Method accordi ng
to claim 10, characterised by re- peating said printilngeseapsrw@003 di ff er ent
colours. 10 13. Method according to claim1l, characterised in that -the
printing agedhgcaipr issep afsqniblitangoldadifengns ubas 5¢ apgeterdd dvet dod
according to.claim1, characterised_in that @15 the printing agent conprises
a pignent. 13°2REt R0 O %GCFOOEIQ?%“?\?F Eharbet &rq'sé&)i'n that said

col ouring substance is selected fromthe follow ng dyeing classes: acid,
direct, basic, reactive. 20 16. Method according to claim1l, characterised by
carry- ing odt-t Methedntdqrprsiieg oo tdHaimasi® pelhazggtranisedary of-a roller,

| anar ro 18k r : LGN rj iun system 25 17.
II[\)/la\t hod ggf:corhile% ;ﬁ% éé?];(?rﬁet%%’téﬁérg% Eg(;gr]i"Jsg ang%rﬁgtco ol

12. Method according to claim 10, characterised by re-

peating said printing steps with different colours.

10 13. Method according to claim 1, characterised in that
the printing agent comprises a soluble colouring sub-

stance.

14. Method according to claim 1, characterised in that
15 the printing agent comprises a pigment.

15. Method according to claim 13, characterised in that

said colouring substance is selected from the following

dyeing classes: acid, direct, basic, reactive.

20 16. Method according to claim 1, characterised by carry-
ing out the printing step of the basic pattern by means
of a roller, planar or roller silk screen, or by an ink-

jet printing system.

25 17. Method according to claim 1, characterised in that

the printing bath comprises a surfactant.

18. Method according to claim 1, characterised by the

step of composing the flitch (14) by means of base wood



the printing bath conprises a surfactant. 18. Method according to claiml,
characterised by the step of conposing the flitch (14) by neans of base wood
32 1 Decenber 2003 sheets (10, 12) printed with a sane basic pattern of the
same col our. 19. Method according to claim1l1, characterised by the 5 step of
conposing the flitch (14) by means of base wood sheets (10, 12) printed with
a same basic pattern, of different col¥urs. 20. Method according to claim1,
characterised by the 10 step of conposing the flitch (14) by nmeans of base
wood sheets (10, 12) printed with different basic path dlesspbet 2@03ane
colour. 21. Method according to claim1, characterised by the 15 step of
conposi ng t hehkekeksclilPl4)2byprniaresd ofitdhase saved bslséet pattOrn 12F phie nted with
di fferent basic pat%erns, of different colours. 22. Method according to
claim1, chafiffel?s®4 by print- 20 ing a basic pattern conprising col oured
bands and/or stripes (20, 21, 22) which extend in one direction on the wood
sheet (10, 12). 23. Method according to claim?22, characterised in that 25

t he col our ed IBandétdnd) ofcarrdipgs t21rlaint He prhanasderpaedetyy estend

paral l els t0 LhgnBed fhBogengl ERE! kRN (1 MPLAPtEEEP Gk HadO L8 M 22,
characterised in that
sheets (10, 12) printed with a same basic pattern, of

different colours.

20. Method according to claim 1, characterised by the
10 step of composing the flitch (14) by means of base wood
sheets (10, 12) printed with different basic patterns, of

a same colour.

21. Method according to claim 1, characterised by the
15 step of composing the flitch (14) by means of base wood
sheets (10, 12) printed with different basic patterns, of

different colours.

22. Method according to claim 1, characterised by print-
20 ing a basic pattern comprising coloured bands and/or
stripes (20, 21, 22) which extend in one direction on the

wood sheet (10, 12).

23. Method according to claim 22, characterised in that
25 the coloured bands and/or stripes (21) of the printed

pattern extend parallel to the wood fibres direction.

24. Method according to claim 22, characterised in that

the coloured bands and/or stripes (20) of the printed



t he col oured bands and/or stripes (20) of the printed 33 1 Decenber 2003
pattern are transversally extending to the wood fibres direction. 25. Method
according to claim 22, characterised in that 5 the col oured bands and/ or
stripes (22) of the printed pattern are extending at an angle in respect to
the wood fibres direction. 26. Method according to claim1, characterised in
that 10 the basic pattern conprises af%%tch-type pattern (23). 27. Method
according to claiml1, characterised by varying the pattern of the

mul ti-|am nar wood sheets (S10), by changing the sliliDegemhgke2®d3 said
flitch (14). 15 28. Method according to claim1l1, characterised by carry- ing
out the prinbtrhgestepref tirmsiyagselpat eetandivg | o mMmientwdad ngibhes noi st ure
content of t e %o 9 Eheets (10, 12), at a value conprised between 5 and 30%
with a 20 prlnflng Pat h tenperature conpri sed between 40 and 90C. 29. Met hod
according to claim 28, characterised by main- taining the noisture content of
the wood sheets (10, 12), at a constant val ue conprised between 10 and 30%
with a 25 pr?ﬁti&@tbaﬁhaFéﬁﬁé%%ﬁuF% gtagmvalueckonpeiseipdasetitecth®0 and 90C,

for acid clasaColauhiay aess o @iliba L e f1eybspl Jor §ld 9Bty 4l kaline pH
val ue. 30. Method according to claim 28, characterised by marn
pattern are extending at an angle in respect to the wood

fibres direction.

26. Method according to claim 1, characterised in that

10 the basic pattern comprises a patch-type pattern (23).

27. Method according to claim 1, characterised by varying
the pattern of the multi-laminar wood sheets (S10), by
changing the slicing angle of said flitch (14).
15

28. Method according to claim 1, characterised by carry-
ing out the printing step of the basic pattern, while
maintaining the moisture content of the wood sheets (10,
12), at a value comprised between 5 and 30%, with a

20 printing bath temperature comprised between 40 and 90°C.

29. Method according to claim 28, characterised by main-
taining the moisture content of the wood sheets (10, 12),
at a constant value comprised between 10 and 30%, with a
25 printing bath temperature at a value comprised between 50
and 90°C, for acid class colouring agents, and with a

neutral or slightly alkaline pH value.

30. Method according to claim 28, characterised by main-



34 1 Decenber 2003 taining the noisture content of the wood sheets (10, 12)
at a constant value conprised between 5 and 15% mnmeking use of a printing
bat h conprising coloured pignents, at a tenperature between 20 and 50C. 5
31. Method according to claim 28, characterised by nmain- taining the noisture
content of the wood sheets (10, 12) at a constant val ue conprised between 5
and 15% naking use of a printing batB4%f direct colouring agents, with 10
an acid pH value, and with a bath tenperature conprised between 50 and 60C.
32. Method according to claim 28, characterised by ndl meceabrrng0@he noi sture
content of the wood sheets (10, 12) 15 at a constant val ue between X0 and
30% naki ng usenahgathpr moistgres atdrtemt o@Enhieswdgddisheetscolourimng agents,
with an al kaline pH and with the tenperature of the solu- _tion between 70 and

80C. 20 33. Ao IHEELthAFIHG FPPRELECDaRFE SRR tor AR 107+ nBAKLINY acturi ng
nul ti-1am nahsaabkeanggiﬂ\@% shast %o(n?%_@%imﬁ Neo MY $AGHeRALt efned wood
sheets (SIO are cut froma |layered flitch (14) of supérinposed and gl ued
base wood sheapsratigre kmtwegacaPdimg 30 G nethod conprising the 25 steps
of: a) pginting a basic pattern on a side surface of the base wood sheets
(10, 12), by means of a printing solution

31l. Method according to claim 28, characterised by main-

taining the moisture content of the wood sheets (10, 12)
at a constant value comprised between 5 and 15%, making
use of a printing bath of direct colouring agents, with
10 an acid pH value, and with a bath temperature comprised

between 50 and 60°C.

32. Method according to claim 28, characterised by main-
taining the moisture content of the wood sheets (10, 12)
15 at a constant value between 10 and 30%, making use of a
printing solution comprising direct colouring agents,
with an alkaline pH and with the temperature of the solu-

tion between 70 and 80°C.

20 33. A wood sheet having printed basic patterns, for manu-
facturing multi-laminar patterned wood sheets (S10), in
which said patterned wood sheets (S10) are cut from a
layered flitch (14) of superimposed and glued base wood
sheets (10, 12), according to a method comprising the

25 steps of:

a) printing a basic pattern on a side surface of the base
wood sheets (10, 12), by means of a printing solution
comprising a colouring agent;

b) composing the flitch (14) comprising said printed wood



conprising a colouring agent; b) conposing the flitch (14) conprising said
printed wood 35 1 Decenber 2003 sheets (10, 12); c¢) slicing | am nar wood
sheets (SIO fromsaid flitch (14); and conprising the additional step of: 5
cl) controlling the penetration and diffusion of the col- ouring agent into

t he base wood sheets (10, 12) during the, printing of the sane pattern, by
mai nt ai ni ng process paraneters at an est abl i shed val ue, in particul ar the
guantity of the colouring agent, the tenperature and pH 10 val ue of the
printing solution during the pattern print- ing step.l 3%cehheti20@&3ered
flitch (14) conprising wood sheets (10, 12) having printed basic patterns
according to cl aheeB83.(U® 32);A nulti-lam nar wood sheet (SI O having printed
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PATTERNS. Abstratt); and
comprising the additional step of:
5 cl) controlling the penetration and diffusion of the col-
ouring agent into the base wood sheets (10, 12) during
the. printing of the same pattern, by maintaining process
parameters at an established value, 1in particular the
quantity of the colouring agent, the temperature and pH
10 value of the printing solution during the pattern print-

ing step.

34. Multi-layered flitch (14) comprising wood sheets (10,

12) having printed basic patterns according to claim 33.
15

35. A multi-laminar wood sheet (S10) having printed pat-

terns obtained by the multi-layered flitch (14) according

to claim 34.

20



thod for manufacturing nmulti-lamnar wood sheets (S10) by slicing froma
?I irrfch (14) of natural ang/or | am nat ed wood sheets (10, 12) glued and
pre-printed with a basic pattern. According to the nethod, a basic pattern
is printed on one or both faces of wood sheets (10) ob tained by'rotary _
cutting or slicing a natural log or a %Itl-layereq flitch (11); the printed
sheets (10A-10D) are subsequently used™to forma final flitch (14) from
which nulti-lam nar wood sheets are then sliced having a pattern designed to
simul ate different types of natural or fancy woods. ThHeDPB&Sieepad@®&n is

rinted while nmain- tainin rocess conditions designed to control the
Benet ration i MEGHOReFPR; &%@E@CB‘FW% MOGHI -JRMINAR ] (NOOD2 ) SHERTS SHETHAC e

[ [ RGNS [ inti tion and
di ffusion of bRENEED Qi gent during printing step. The penetrati
di ffusion of the colouring agent is controlled by maintaining specific _
t enper at ur e ab@sipHR@onditions, and by controlling the quanti ty of colouring
agent lay down on the surface of the wood sheets (10, 12) during the

printing of the pattern. Figure 1
5 A method for manufacturing multi-laminar wood sheets

(510) by slicing from a flitch (14) of natural and/or
laminated wood sheets (10, 12) glued and pre-printed with
a basic pattern. According to the method, a basic pattern
is printed on one or both faces of wood sheets (10) ob-
10 tained by rotary cutting or slicing a natural log or a
multi-layered flitch (11); the printed sheets (10A-10D)
are subsequently used to form a final flitch (14) from
which multi-laminar wood sheets are then sliced having a
pattern designed to simulate different types of natural
15 or fancy woods. The basic pattern is printed while main-
taining process conditions designed to control the
penetration into the thickness of the wood sheet (10, 12)
and surface diffusion of the colouring agent during
printing step. The penetration and diffusion of the
20 colouring agent is controlled by maintaining specific
temperature and pH conditions, and by controlling the
quantity of colouring agent lay down on the surface of
the wood sheets (10, 12) during the printing of the

pattern.
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