-1 SPECI FI CATI ON 10 May 2005 COVPOUND FORMABLE DECORATI VE LAM NATE
Background of Invention (0001] Field of the Invention (0002] The invention
relates to decorative |anm nates. Mre particularly, the invention relates
to the use of stretchable, resin irrp_rzg_nat ed kraft and decorative papers in
the manufacture of conpound formable decorative | am nates which may be

sel ectively nolded in a three-dinensi ohal manner. [0003] Descri g} 92@55'[ he

Prior Art [0004] Decorative |am ngwggquqe spread - use as

ability to replicate natural mateti h S tanti ally inproved over the
years. For exanple, decorative |am nates have replaced natural materials
in the construction of countertops, furniture, store fixtures, signage,
colum wraps, appliance fronts, push and kick plates, ceiling panels,

residential cabinetry, wall panels, decorative trimand accents for
restaurant/food service equipment. [0005] The lami nate industry is

continually striving to i ove the_functionali decorative | am nates.
These advances in decorfa @Ww m M&Be%ngerl al s
equal to, or better th ey a esi g

[ 0006] Decorative |la m etic
resin inpregnated papDEMAdTTdYEL mATEgr m a
unitary structure. In normal practice, a decorative |am nate sheet

assenbly, fronBddkgrobattainventioncl udes a core |ayer of one or nore
phenolic resin inpregnated sheets, above which |lies a decorative nel am ne

| mpr egnat eghogheet - ridRer decmtéddone 2 10 May 2005

{0002] The invention relates to decorative laminates. More particularly, the invention
relates to the use of stretchable, resin impregnated kraft and decorative papers in
the manufacture of compound formable decorative [aminates which may be

selectively molded in a three-dimensional manner.
(0003] Description of the Prior Art

[0004] Decorative laminates have found wide spread use as the ability to replicate
natural materials has substantially improved over the yéars. For example,
decorative laminates have replaced natural materials in the construction of
countertops, furniture, store fixtures, signage. column wraps, appliance fronts,
push and kick plates, ceiling panels, residential cabinetry, wall panels, decorative

trim and accents for restaurant/food service equipment,

[0005] The laminate industry is continually striving to improve the functionality of
decorative laminates, These advances in decorative laminate manufacturing make

these materials equal to, or better than, the materials they are designed to replace.

[0006]
Decorative laminates generally include plural layers of synthetic resin

impregnated paper sheets bonded under heat and pressure to form a unitary
structure. In normal practice, a decorative laminate sheet assembly, from the
bottom up, includes a core layer of one or more phenolic resin impregnated

sheets, above which lies a decorative melamine impregnated sheet. The decorative




sheet may be further covered with a nelam ne inpregnated overlay. [0007] 'A
substrate nmay al so be bound to the decorative lamnate to inpart rigidity
thereto. The substrate nay be a pre-cured plastic | am nate, such as gl ass
fiber- reinforced thernoset polyester resin |lamnates and the |Iike, a wood
product, such as hardboard, wood waste or particle boards, plywod and the
like, a nmineral base  board, such as, Eénent-asbestos board, shgg %,65

pl aster board, aheettrhay bd fuethenrovemdootintd mataimome infpregriasadravedsy. | %]R'
Decorative | am nates are generally manufactured by placing the resin

| npr egnat egh, e a ' L : subj.ecting
the Tam natBoLE (At BRERE ) 4RoTeTBLAT R IRTRCSRAR BBLER B E
consol i dat e t he théram. Tht culzndtecmaebd fpra-ewied plasiih @npras sucieaagds higdr- f or ce
the resin in the paper, sheets tqg flow, .cure, and nsol i date the sheets
nto a uni tary IERRCROGHTRLE! PGS/ YT IRTnaret e G ket WORRIBRYEY Hehhi gh
pressure | am nats nakideatd, Wood Wastk @F Bmic[edmmsaguy%od #H hRliRe | SmRAJedsd 0 a
rei nforcing substrate, such as, plywood, hardboard, asbestos board,
particle board dwardsugh dse cemauoDpedtps beardndieel ok, tirstar donnds anghthegikpeors
utilized in the . r .or decorative lamnates [imt one's
ability to al teraﬁﬁtgtﬁ%gg?ééﬁsfrﬁgsbured decorative lamnate (that is,

t hrough subsequent form ng processes). This is not to say that decorative
| ami nat es H088LinbeRdtatgtiveriaminatesaregansslly g ufasturechyy plpging twtiesin  requi ri ng
t hat the decoratj |.am e ed .ar o - planar rface,

However , current'%né?eg\vgtgbgg{eeanggééér}g'levsé]%Fta%Q%ea negs}a:’! ga t‘?asi arﬁdtszlgjelcﬁn W&ir
ability to be "wirappedtackhohtatsinb $résatieFohavimagufichst endonadlica fhace
variations. [0010] Since those skilled in the art have previously been
unabl e to devel GHMBACREESHER G E2H HinT PRAPRESHEE ANS BiFRLARrCE Hie TEEP A H paper
operations, var isRbis tEAOR GHE I8 8B oliRE P GeelsaRBS Jn%aﬁqgmﬁ@%trﬁaésor
conventional decorative lamnate's inability to be formed about 1rregul ar
and/ or non- pl anaeferad taingde amiae salecarative hjok grasawre lansinateyfindilyothleyfotmet t ed
success and fabrj ors, of deceraiive |am.nate r Ln limted to

post -form ng decdl(%(r&gr%ltl“i'/eela'I%z'inr'%(iienlgftB 8@J’e|dnt%aal r\‘/;'{:-firf?/":'ln n%ug fggat%&%he?s’ 88’%9'5.

Speci fically, hardboard, ashestos board, particle board or the like.

[0009] Unfortunately, the resins and papers utilized in the manufacture of prior '
decorative laminates limit one's ability to alter the shape of the cured decorative
laminate (that is, through subsequent forming processes). This is not to say that
decorative laminates are unbending and totally unsuited for any application
requiring that the decorative laminate be formed around a non-planar surface.
However, currently available decorative [aminates are limited in their ability to be

"wrapped" about substrates having substantial surface variations.

[0010]

Since those skilled in the art have previously been unable to develop a
detorative laminate well suited for forming operations, various techniques have
been developed to compensate for conventional decorative laminate's inability to
be formed about irregular and/or non-planar surfaces. These techniques have met
with only limited success and fabricators of decorative laminate remain limited to
post-forming decorative laminates in a very limited number of ways. Specifically,
fabricators are currently only able to post-form decorative laminates about a single

axis lying within a single plane (that is, two-dimensionally), for example, in the




fabricators are currently only able to post-form decorative |am nates about
a single axis lying within a single plane (that is, two-dinensionally),

for exanple, in the 13 10 May 2005 , fornmation of work surface edges or
uni tary backspl ash/work surface structures where the decorative lamnate is
post-fornmed about a single axis. That is, current post-form ng techniques
all ow one to wap decorative |am nate-tbout the edge of a CoOUN{ £ 40P o5t :
are not suffici qBimaticdeY MoAPARTAL eRGIBriunteFRES 120 /idIR s{:@ﬁ@ewu?tur round a
countertop corner. (00111 Current techniques limt the nolding o

decorative | am néeesthedegorativedamindkais posteframed phew.a gingle sxis hhat s/ emtrafts'

under st andi ng t | gh pressure decorative lamnate i.s currently, being
For neq over / ont o RERTH S ANGE R 1o When ofPtalE Byiaf kit boeg o
principle radii acdoufitéftdplout gre ol sHficiefiedevedped tCharmiBMEpsing B¢ tHE BSinane! |
suited for decorative | am nate surfacing cannot take advantage of the
durability, cosriid 3fowatrieg capSEar ance of fered by decorative |ani nates.
For exanple, the intricate profiles of six panel doors, cabinet facings,
ergononi ¢ [0desKt OpSurréntitdinfueSliMit.th&Moldifg oftdecsritilaranakd ih H@cqrative

| ami nates due to the current unavailability of a decorative |am nate which
may be conpound dimgnfianal gaewtlt is fee mmuéetsawrﬁéfﬁam 1hat high dxessueefdecerative
required by thegg.: ' My: f _aval le..
Gecor at i ve 1 ani pay BatedEhUEG Ty HeYamet inar ARG SR Rlop AR ER g,
‘relative flat stihdsadasingn psintiplegadiuoiaovauei-a08snchas. Ahage, maky ftheturen t he
art certainly aargecj%{F, t he nurroe,r of B:ur,f aces that '%{gt be surfaced
wi th decorati ve "earFhed fog deqoratiys Jamigate sygfacipg cannok fake gpvariagepidher - nature
of their surfagesbiitpost He ;giga@ﬁ.?laxﬁp@ah@demréafb@d&@fm@swm%sﬁa&mda} e
decorative |am nate were avail abl'e. Unfortunately, such a decorative

| ami nate is not eK#ONE. ha intrigate prafites ofsix panebdayrs, Thkinet facieas engnnseic of
decorative surfagi [ : . K om skt ops,
cabinot door s, - aretbhls B rid) o BE S, R AL otk 1 HHREN 03RS O
wei ght papers, andemoodvaiabitgrs.a dakcbratfe famirsee whick naglbe doapeusd firaee

roperties that are, i eneral, inferigor to hi ressure decorative
Ipam'pnat es. This agout the &rge—g?mensmna ly base profi?es reglnr_e% by t%ese structures,

[0012) This shortcoming of available decorative laminates currently limits the use of
decorative laminates to relative flat surfaces or simple curved surfaces. As those
skilled in the art certainly appreciate, the number of surfaces that rﬁ_ight be
surfaced with decorative laminates, if not for the irreguiar, or non-planar, nature of
their surfaces, would be greatly enlarged if a compound formable decorative
laminate were available. Unfortunately, such a decorative laminate is not known in

the prior art.

[0013] There are a number of decorative surfacing materials that are conformable to
ergonomic desktops, cabinet doors, etc. These include vinyls, powder co.atings. low
basis weight papers, and wood veneers. All of these materials have surface
properties that are, in generai, inferior to high pressure decorative laminates. This
includes stain resistance, impact resistance, heat resistance, and scratch/scuff
resistance. A high pressure decorative laminate that is also h-ighly formable, would,

therefore, represent a significant improvement in the current decorative surfacing

art,




I ncl udes stain resistance, inpact resistance, heat resistance, and
‘scratch/scuff - resistance. A high pressure decorative lamnate that is also
highly formable, would, therefore, represent a significant inprovenment in
the current decorative surfacing art. 10 May 2005 [0014] A need,

therefore, exists for a decorative |amnate offering characteristics

maki ng nore el aborate conpound fornin@‘b?ocesses possi bl e mithog% 0
sacrificing the outstanding surface preperties currently offer N@y%@ 8h
pressure ddeor4ti ver ndaairrtimaéfere Ekistsfores éetordtivy etihae o@FeﬂH%‘éﬁa%a&Uﬁﬂ:c?

decorative | am natg Sunmal'% | nvent i ? é|LOOIS It is erefore, an
obj ect of the pr®8&HE MUHGERPPEEE tURAUEYiTRITIAS PEeptaRn AOSsikle withPet sderifising | ve

- lanminate. The | amenatRanditd Uithe BrdpRitied cLirFRABOSR:-Ef by ﬂ%ﬁﬁir?éshk’eedecé%?ve
corrposed of a bilaterally stretchable decorative paper resi
i mpregnat ed cor elaméage. Tdompssatinvgntiansrdvidesrsath y decaretielamiratdr af t paper ..
[0016] It is also an object of the present invention to provide a | am nate
| ay-up i ncl udSngnmaresi inventieynat ed decorative | ayer conposed of a
bilaterally stretchable decorative paper and a resin inpregnated cOre _
| ayer conpoggdof is bi
further objcpect ]of ?t he SF?E‘SE?A": %&ﬁ??gﬁf@ge&@ Eonpcg%eé\hdé 99%%4; lbnrdl catl ng
a conpound forrraf@F"éabieémfmtivﬂéammmenalnealamﬁme metudesia rssirainiyireyrete dy

preprocessing a hat teral I stretchabl e,

i mpr egnat i ng the&jegg%%re%!%gséﬁppgé a"w éerﬁiéypngeta]agh C?@g?"h ansr apyl 8Eesiisi ng
a kraft paper siuphedragdd dote llaﬁerttbl-r@bs?erdadﬂavaféEér@ﬂyCﬁé?&rﬁbie'Hfi’f’iES’&‘?t' ng the -
preprocessed kraft paper with a resin, Iayerl ng the decorative paper and
the kraft E@(ﬁ%ll ﬂts nsol attlfnﬁ t he gered decorative paper and kraft
paper unde t and® *pPeas é?& ?B?Er??”at Hen i Prguids ademipata layrivmat e.
[0018] It is anahbiedingljregh :r@éregmecpa&%ﬁmewx@éﬂnwaeaGfQ'bﬁé{tb&ﬁ a conpound
formabl e decorative | ani nate panel anel includes a resi n i mpr egnat ed
decorative | ayer“re&%‘ﬁJB'ﬁsdé@réWeaPalﬂFT %ﬁdeir‘ @IS nimpreasatadaiorelagercommosadofpaper

and a conpound fLRAl S retchable kraft paper.

{001 7_] It is.a further object of the present invention to provide a method of fabricating
a compeund formable decorative laminate. The method is achieved by
preprocessing a decoratiye paper such that it is bilateraily stretchable,
impregnating the preprocessed decorative paper with a resin, preprocessing a kraft
paper such that it is bilaterally stretchable, impregnating the preprocessed kraft
paper with a resin, layering the decorative paper and the kraft paper and
consolidating the layered decorative paper and kraft paper under heat and

pressure to form a sheet of decorative laminate.

(0018] Itis another object of the present invention to provide a compound formable
decorative laminate panel. The panel includes a resin impregnated decorative layer
composed of a bilaterally stretchable decorative paper and a compound formable

substrate.

[0019]

Itis still another object of the present invention to provide a decorative
laminate panel including d compound formable decorative laminate having a resin
impregnated decorative layer composed of a bilaterally stretchable decorative

paper and a resin impregnated core layer composed of a bilaterally stretchable




substrate. [0019] It is still another object of the present invention to
provide a decorative |lamnate panel including a conpound fornmable
decorative lam nate having a resin inpregnated decorative |ayer conposed
of a bilaterally stretchable decorative paper and a resin inpregnated core
| ayer conposed of a bilaterally stretchable 1 _ 5 10 May2005 kraft paper .
The panel also includes a substrate to which the decorative | an ﬁjoﬁ
bound. [00201 Ot her objects and advant&geés of the present inven |on ?
become appar ent kit P4Pet. el mahéiANNECIHEEA] LR UHRSE WHRIH BB dWhRBive IQIWFQte' ;Q
~conjunction with the acconpanying draw ngs, which set forth certain
enbodi ments of bRend.nvention. Brief Description of Drawings [00211 Figure 1
is a schematic of the present decorative |lamnate in accordance with a
first eandof@nt Oéthtehgbjgétgﬁﬁ@?d\}a'ﬂi’a%'ag bPﬁe#rQ%gpnvg %r\ﬁil%ekoﬁn@aéﬂg?gﬂat'c
of a compound formng process a hem spher |zed I'n accordance with
the present invéom de. fol[@@lﬂﬁdetﬁllqgtﬁescrﬁatlm whsohovesitin conjuinaionospgothed f or ni ng
process for a 'geanut gpe h é n accor da ce W|th e E esent
i nvention. [002 cicolg]paﬂpgg Judngs. wajc 58% RGO ém‘c’ﬂ)t(‘bP A8Ye 8% ned in
accordance wth tp ﬁs‘Lpresent I nventi on. [0025] Figure 5 is a cross
sectional vierif R A¥aWIABSN in Figure 4. [0026] Figure 6 is a
top view of a tabletop forned in accordance with the present invention. .
[ 0027] Fi d082i17 i sFigioedss ascumaiaall thd gresoft detwatielbmtrape isoverdancebigiy e 6
[0028] Figure 8_.is a,schemat of a co ound formabl e | ow pressure
decorative |anf Ff*éfg‘bf’g’w@a"f‘ﬁ'ea?&%%'&ﬁ %% t h the present invention.
Description of the Preferred Enbodi nents [ 00291

[0022] Figure 2 is a schematic of a compound forming process for a hemisphere

utilized in accardance with the present invention.

[0023] Figure 3 is a schematic of a compound forming process for a “peanut” shape

utilized in accordance with the present invention.

[0024] Figure 4 is a perspective view of a door panel formed in accordance with the

present invention.

[0025] FigureSisa c.ross sectional view of the dopr panel shown in Figure 4.

[0026] Figure 6 is a top view of_ a tabletop formed in accordance with the present
invention. |

{0027] Figure 7 is a cross sectional view of the tabletop shown in Figure 6.,

[0028] Figure 8 is a schematic of a compound forﬁab[e low pressure decorative

laminate formed in accordance with the present invention.

Description of the Preferred Embodiments

[0029] | |
The detailed embodiments of the present invention are disclosed herein. It

should be understood, however, that the disclosed embodiments are merely
exemplary of the invention, which may be embodied in various forms. Therefore,
the details disclosed herein are not to be interpreted as limited, but merely as.the

basis for the claims and as a basis for teaching one skilled in the art how to make



The detail ed enbodi nents of the present invention are disclosed herein. It
shoul d be understood, however, that the disclosed enbodi nents are nerely
exempl ary of the invention, which may be enbodied in various fornmns.
Therefore, the details disclosed herein are not to be interpreted as
linmited, but nerely as the basis for the clains and as a basis for

t eachi ng one skillgd in the art. how to''nake -6 and/or use the iﬂy?B%F965 I
10 May 2005 [003879/PhéseiedaysntiPhvention relates to a decorative | afi nate
that may be conpound formed al ong three-dinensions, that is, a surface

with two filoDB@ pri T grbsent adentiodf relacdsry atdeecrativd Rm@iatd @t AAPBRSHAPo@y t he
decorative lam nate or contraction of the decorative |amnate.. The terns
"conpound f or nedformedgigng e r gmsatipns: t'h’ﬁéF avHFipeer it firileguicipleradi off
throughout the beghatfe, LaiteCoRhsiGPEEIE EESLAR bRinaeS IohBEAGTRL di ng
of decorative lamnates I n a three-dinensional space not M ted 1o a
singl e axis, thadedmativebouinateuThd teres Zeewoand favimeld”, ddpenind dormabileatiod es

and radii. [00311 The ¢ ound formabl e decoratjve | am nate includes a
resin inpregnat e&am&'@%ﬁ'gqo\lf/lgrel %?378%889&)%‘%‘2? %‘?‘Jya??f)}?q %{Féer"élsPﬁf%cé‘FP%'? thabl e
decorative paper dedtribh théByioldg HFidecdratirdadinate2as b tARELAMREATRSRN Ypat@Hat 0 50%
and a resin inpregnated core |ayer conposed of a bilaterally stretchable

kraft paper whi cHMiag ihsiggieaxishidt is; apaus suitinle pras,angurit diffemng quovaess
Wi I e specific rghggsg;are disclosed above, papers which stretch as nmuch as
100% are known in the prior art and could possibly be used in accordance
with the present invention. The stretchable nature of the decorative paper
and the kraPP3YaperThesompeyndigsmakle daceratvedaminateintlydesos resindmpesgortedi ve
| am nate as the paminat ',soqﬂgggal{d[)ﬁ) ' . di Scus egl bel ow.
[00321 The | aninate EFts ?aaYErfcat eg Eyapr%g@g‘ékegs?esﬁ%r}%l a gggaé?’gf’?‘\’/eé@& dfM*%uch
that it is bil abesabtcyedsitiestimivbdmatep? Bgral0%hand Hesiprimpratesdedre fayer
decorative paper with resin repr.ocessi a kraft paper such that it is
bil ateral | ypstF:)r e{:%rﬂa%sleaof a%ﬁatel‘all{r)str tcha%(l:"e I?raﬂ%aper which mgy e stret_ched at least
approximately 20% to 50%. While specific ranges are disclosed above, papers which
stretch as much as 100%‘are known in the prior art and could possibly be used in
accordance with the present invention. The stretchable nature of the decorative
paper and the kraft paper permits expansion and contraction of the decorative

laminate as the laminate is compound formed in the manner discussed below.

[0032] The laminate is fabricated by preprocessing a decorative paper such that it is
bilaterally stretchable, impregnating the preprocessed decorative paper with a
resin, preprocessing a kraft paper such that it is bilaterally stretchable,
impregnating the preprocessed kraft paper with a resin, layering the decarative
paper and the kraft paper and consolidating the layered decorative paper and kraft

paper under heat and pressure to form a sheet of decorative iaminate.

{0033} With reference to Figure 1, a decorative laminate 10 in accordance with the
present invention is disclosed. The decorative laminate 10 includes a decorative
layer 12 and a core layer 14. While a specific layering pattern is disclosed in
accordance with a preferred embodiment of the present invention, the layering

pattern may be varied, somewhat, without departing from the spirit of the present

invention.




| npregnating the preprocessed kraft paper with a resin, layering the
decorative paper and the kraft paper and consolidating the |ayered
decorative paper and kraft paper under heat and pressure to form a sheet
of decorative |lamnate. [00331 Wth reference to Figure 1, a decorative

| am nate 10 in accordance with the present invention is disclosed. The
decorative lamnate 10 includes a decotative layer 12 and a COE(EM ??32%65 14.

Wi [ e a spposd)i C | PheddcBeatip@layer 12 is% (R FledSRAorafiveS4RF SR 86 Pbiiflorkd
preferred enbodi nent of the present invention, the layering pattern may be

vari ed, sonewhatlireciivtabove theepsr layerd 4 H'berﬁ@qweatyp,lqyﬁ 1% St“hétapmaéls'ent
v y une : -
decorative papet®bRNiPe 1 e dtICRaNRAL Fihd Bt RulechBuld BB 06, "o T

decorative | ayeDeddtaiiee !ayebstrﬁnbe @hbsen froms povidd ebmr df ahedthFopeaimfé,ithe

appearance of the fini jhed de%orat Me | am nat e Decorative | ayers may
be chosen from SeAr#EevespayPe aiglif solop(pr é"h'tﬁmmﬂé@o?rhtlve | ayer

may be a solid g@tpgt,cgﬁpgpp@g ferpvhi te) or include an aesthetically
appeal i ng pattern. [0035 | scussed above, the decorative |ayer 12

provi des the_|lam nate 10 an attractive agpear_ ance. Wiere the
decor ati velOP33ler 158 fﬂia%ﬁeq %R?VE)J{‘%FE%?tf"éd@V‘-‘bf‘ PHRYides shg lagynate H0 withan

decorative | ayeam:la%nvy\adpleaahéeo whhieFd m@%efé}st.@eqwm@ 61N RE bRTe ﬁaef&% ?lene the

final decorative |am nate . For exanple, the conmposition o
decorative |ay@amin@elg| the dteoordtl‘tetla\tes Rivell diso dickate viee $uafacechagatenistiss sf ance

2, S el a9l ey e SR R R B B e

singl e sheet of lajecr Rélpy® daae thd BecoftBatadiRarRisakiivang@apehemeridentl €
comonl y manuf act ured fromhigh quality 50-125 ream wei ght, pignment filled,

al pha_cel | ul oseNgRiphight; shoFleghaki@sioft h a water al cohol or water sol ution of
mel am ne-f or mal dehyde resin. However, prior to inpregnation with the resin,

the decorfgbisle papaecckarice whhlip BresbhtinnaBR i Belepitive ljer X2 ASmbosed

directions. In of a single sheet of decorative paper 16. These decorative paper sheets are
commonly manufactured from high guality 50-125 ream weigrht, pigment filled,
alpha cellulose paper impregnated with a water alcohol or water solution of
melamine-formaldehyde resin. However, prior to impregnation with the resin, the
decorative paper 16 is bilaterally creped in both the x and y directions. In
accordance with a preferred embodiment of the present invention, the paper 16 is
creped using the x crepe system of Cindus, Inc. Specifically, x crepe describes a
creping system in which crossing sets of creping crinkles diagonally disposed in
the direction of the web are formed in a paper sheet. Sheets of this type, which are
universally-stretchable, have been made in accordance with the teachings of a
number of patents including U.S. Pat. No. 2,008,181 Kemp, U.S. Pat. No. 2,008,182
Kemp, U.S. Pat. No. 2,071 '347. Kemp, U.S. Pat. No. 2,398,256 Rowe, U.S. Pat. No.
2,567,967 Rowe, LL.S. Pat. No. 2,610,935 Rowe, and U.S. Pat. No. 3,476,644

‘Krehnbrink. These sheets further provide for contraction or compression thereof

due to the crinkled nature of the creping.

[0037]
The creping process is described in detail in the foregoing patents. Briefly, the

process comprises the steps of dunking the paper sheet in water, applying a rosin



accordance wth a preferred enbodi nent of the present invention, the paper
16 is creped using the x crepe system of G ndus, Inc. Specifically, x
crepe describes a creping systemin which crossing sets of creping
crinkles diagonally disposed in the direction of the web are forned in a
paper sheet. Sheets of this type, which are wuniversally stretchable, have
been made in accordance with the teachings of a nunber of pat em% 00
including U.S. Pat. No. 2,008,181 Kenp°>U S. Pat. No. 2,008, 182" #5009 s

Pat. No. 2, 0713 sK&Ro thath wiladhe®Qo a dr@H And FRaROYRIingtHR shet off Bldirum
2,567,967 Rowe, U.S. Pat. No. 2,610,935 Rowe, and U S. Pat. No. 3,476, 644

Kr ehnbri nk. Thetk ablasetvehishgaunes thpparsrde crivkle swgh filke prishwhich dosRsrredsi on

t her eof . due t\('?ortnhaes ?{aichl ed nature of the creping. [0037] The creping
process i s descri Bed i'n-detail in the for egoi ng patents. Briefly, the
“process conprises the steps of dunking the paper sheet in water, applying a
rosin - 4803810 N cPORE detarativecpaphedt issthen hapregnated with agvseraleaiobordr um and

finally peeling the sheet. off a drum wth a blade ' -t he paper
Lo ori nkbe. mucer RS oh Reiamhe ot Maigthys AP of bR B e o ha"
creped decor at irépeddddt8Fati6 phpertusedin JtporAgncivith Mpidferfed/@hipsdimesdiahe or

wat er sol ution of nelam ne-fornmal dehyde resin. It has been found that they:

creped decor at PRREer ApERtiQR aRporls IAEIE AAUE AWV Ehan the ardas PRRErS HERSLINTB%L of
the present 'ilmrgg&w..@gpea?aﬂfam fro¢§'cfh€|ﬁvggffggk%m qp@iwhib réthyeBd@ed papers

used in the - ustry. Papers suita X creping are generally sized
whi ch reduces tdwerabidint afrthb phparyAofuchhdecpertize papss sberth withagesiatcontenpefper

sheets with a resin content | y_appr.oxi nat el 0%t q.,35% have, been
Gsed " accor damE ameRRairls 35K s B He R Kt actordene SR T ve
sheets comonl y.hEaNa (SorvEstidhal @étbeitive SeetafMimuhlhh@ ¥ réslicodtergioéat er) . The
resulting surface perfornmance is, however, simlar to high pressure

h .. ]
| ami nat e i ncor pRTeXimatelys @hangrgatsapBraresiliing surfaceipgrforpafic it "eve¥Rio, The x

creped decor at | ' Hndans SnettdRatind s ,ﬁgp@g MlyvithQfrelihe present
I nvention exhi %hﬁgﬁ?ﬁﬁ@t\ lé{ije'c’gj)lﬁgapproxi matﬁeI?/ I'gio%?t o} g@%@ ! resl
content of 50%. The x creped decorative paper in accordance with this embodiment

of the present invention exhibits stretch of approximately 20% to 35%.

{0039] The resin impregnated decorative paper 16 is subsequently dried, partially
cured, and finally cut into sheets. The pigment filled, alpha cellulose paper of the
decorative paper sheet, may include a solid color, a decorative design, or a photo-
gravure reproduction of natural materials, such as, wood, marble, leather, etc. The
aesthetic characteristics of the cellulose papef are revealed as the Iaminate's

decorative design upon completion of the decorative laminate.

[0040]
The core layer 14 is preferably formed from a single phenolic resin

impregnated sheet of kraft paper 18, although other materials may be used
without departing from the spirit of the present invention. The core layer 14 is
constructed to be very thin so as to minimize the thickness of the resulting
laminate 10, while similarly providing a stable structural member, and improve the
compound formability of the resulting decorative laminate 10.-With this in mind,
the core layer 14 includes a single sheet Qf phenolié resin impregnated kraft paper

18. in accordance with a preferred embodiment of the present invention, before x

' 2
creping the kraft paper had a basis weight of 123.7 g/m , however, those skilled



[0039] The resin inpregnated decorative paper 16 is subsequently dried,
partially cured, and finally cut into sheets. The pignment filled, alpha-
cel l ul ose paper of the decorative paper sheet, may include a solid color,
a decorative design, or a photo- gravure %eproduction of natural materials,
such as, wood, marble, leather, etc. The aesthetic characteristics of the
cel lul ose paper are revealed as the lahinate's decorative desi fn#409R05
conpl etion of tlietesomnit apreediaethmatiee wéightitiy Bheried withbaydepattthg o the
preferably fornmed from a si henolic resin inpregnated sheet of kraft
paper 18, aIthOL?BH'tc#ﬁ'éerprﬁﬁlst”gr”f"’ﬁﬁté‘“h'ay be used without departing fromthe
spirit of the present invention. The core layer 14 is constructed to be
~very thin 44k townilaianingtk dHeet sfhirafk pess iodistibsedrabsud ini cprchmdiviiai £ 10,
whi |l e S|mlarly astab% structural nmenper, and inprove the

conpound f or mabif’ Fvegf" Reimeat af e peeserciavention et Panbeeafaundthatynuiniri s i n
mnd, the core shanlof kil &%EPHQ?b@u%d%Hﬁm?Bt&ﬁh ﬁHerI}HQHQE%ﬁt 5%g%rese

i npregnat ed kraft paper 18. I'n accordance w preferred enbo

the present i nvérientan. Avekxareplg, 2sheetsegfiknaft Dmr Rraguce perp gpohedulas, vadie S

wei ght of 123.7 / howeyv t hose skil l.ed 200 e agrt

wi Il appreciate? H Sh\eﬁteco\}'ve|[°‘(Ef1?1rts aSSPHRe D formably q"gcﬁlﬁt é’?’f‘?H’é c*‘*rt"’lﬂln‘i’ t he
spirit of the pnhiaeatcdrolagers) @Rccdrfiid Witpréviowslystengd @rnﬁﬁab&i@"ien@jc ofichaf t paper
i s disclosed above in_accordance with a preferred enbodi nent of the

present inventi &St iNKgioned FOMBIHY fPHEﬁb'?rﬁm’"aé? incluginget singje cRiesheetpaper
may be used wi thodt Gepas doﬂﬂlvg SRdB hRea ﬁg&krnbgs ﬁapb%:rﬂﬁt@@@ g3 hitygntion. -

For exanple, 2 sheets of kraft paper produce very good resu while 3
and 4 sheet cor e,iom?emdsfcmmebicMoemdndmmmtﬂtecmmhm aroka pngieltdeenram det ai |

of thinner cor er n accprdance t evi Qus odj nent s
of the present %I Jﬁ%ﬁ' tpl'CknES%Sn%%Ju%m mh]@%%"\"hrﬁﬁ‘? P@“P‘it‘i'ﬁ‘&gﬁgaﬂ'"efeng| e
core sheet and lr&?cllmmghﬁ‘ed&ﬁ@ﬁﬁéets\/ﬂtdszhﬁﬁgie decoraivelthedas @ thitkmRpbexi mat el y
0.483 mm a _ ' _

approximately 1.054 mm and a compound formable laminate including four core

sheets and a single decorative sheet has a thickness of approximately 1.422 mm.

[0042] As with the decorative paper 16 discussed above, the kraft paper 18 of the
core layer 14 is creped to provide "crinkling" in both the x and y directions. The
paper 18 is also creped using the x crepe system of Cindus, Inc. The resulting x

creped kraft paper is capable of stretching to 20% to 50%.

[0043]
The x creped kraft paper 18 is then impregnated throughout with a phenolic

resin and is partially cured ( B -staged). It has been found that the x creped kraft
paper 18 used in accordance with a preferred embodiment of the present invention
absorbs resin more qu_ickly than the non-creped kraft paper. As such, kraft paper
with a resin content of approximately 44% to 50% has been used in accordance
with the present invention, however, lower resin content is desirable to reduce
"flash” or excess resin éxuding from the laminate during the pressing step. As a
matter of fact, laminate with a resin content of 37% has been produced in
accordance with the present invention and it is expected that nhumber may be even

further reduced with modified treating techniques. With this in mind, it is

contemplated that kraft paper with a resin content of between approximately 20%




conpound formable | am nate including two core sheets and a single
decorative sheet has a thickness of approximately 0.737 nm a conpound
formable lam nate including three core sheets and a single decorative
sheet has a thickness of approxinately,..054 nmand a conpound fornmable

| am nate including four Core sheets and a single decorative sheet has a

t hi ckness of apprOX| mat el y Féf [0042] As with the decoratid/ﬁ 93@85 16
di scussed abov¥d 10%amiy B§ Fmblaiﬂ ’”fﬁc%#a'}cﬁé‘"théﬂ? BresgRtdpveption.s crepeél1
provide "crinkling"” in both the x and y directions. The paper 18 is al so

creped ugooud]t he while xepepediieifeandfecotatide papdriigre diftehse@Hihdcbrfinke with gped
kraft paper is capable of stretching to 20%to 50% [0043] The x creped

kraft paper 18Wie§‘3"1*‘-ﬁéﬁ“%°ﬁ*ﬂeé‘§ﬁﬁihéd’r%sﬁf'blﬂb%@m‘ oinercrepashransrs dferingsin and i s
partial |y cur efiatdr strdtfifihay éhuéaa%p SRuahod it thAlreLh? eGP BE, KT ATt

paper 18 used 1 n accor erre ment e present
I nventi on absexabgple, #98 mmernelatpdltbaktl Iynham'ammtldheg pamer’(‘:mpdad ukechiht paper. As
such, kraft p

Sin_con matel.y 44%tq 50% has
boon used | 1" SRRt R BRGTRh, on RO Ra T F el rerel sae 1 agi
content is desiffariplQure@hichshdeeristich |rétﬁ.||ﬂ'ed A aRUFIARE WidtP te [ELGk MedddMm t he
| am nate duri n%*the pressing step a nmatter of fact, lanminate with a

resin content eBW’Ha%afB@'érﬁ:aﬂp’émﬁf’écﬁ"ldrﬁf"m&d!jéﬁé@% manufarsungsedent
i nvention and a:?eﬁnfg ﬁfotneignéc{a\r?%%%%gﬁr Hﬁ%b?geaﬂﬂffbunﬁ‘ﬂt her reduced with

nodi fied treat’ing tec ues cont enpl at ed t hat
kraft paper vm'mhwaanicdsmrtomcar@lwoﬁhngoMmpﬁmpmox| mately 20% -10 and 50%
may be enpl oyed in accordance with the present invention. 10 May 2005 .

1002a], Wigda X, cRpadae it RiOatLYf RABFIR RS AlAsLgecd In

accorda th a erre I ment resent 1 nvention, other
creped papers «mhf:mtnong debmrha\taela:ainasasr“étedlayemgamgrstlmaeaukséds anarmnmnﬂfam@e W th
the pr esent |nvent|o [talian

For S C enpl at ed t hat
moul di g papeind AR BEMTER S RS IYE dHBE PP BDepWYEEd Fhvent | on.
"Moul di ng papéfempkfauged intgk Yanige RPErh PARLYISS * C and pressure of about 5.52 MPa to

11.03 MPa for a time sufficient to consolidate the laminate and cure the resins
(generally about 25 minutes to an hour). The heat and pressure used generally

correspond to a post-forming cycle or even a "greener” post-forming cycle.

[0046] T'he pressure and heat force the resin in thé paper shests to flow, cure and
consolidate the sheets into a unitary laminated mass referred to in the art as a high
pressure decorative laminate. Generaily, more than one laminate is formed at one
time. Multiple laminates are formed by inserting a plurality of assembled sheets in
a stack. Release sheets are positioned between the assembled sheets to separate
the various laminates stacked together. After consolidation, the release shaets

allow the individual laminates to be separated.

[0047] Once formed, the decorative laminate 10 may be used in the construction of a
varietv-of structures through a compound forming process providing for
compound forming in a three—dimensidna! space. The compound forming of the
decorative laminate 10 is facilitated by the laminate's ability to both expand and
contract without cracking or buckling during heating, forming and subsequent

cooling.




of fering stretch characteristics required in accordance with the present

I nvention. For exanple, Cartiere Carlolaro SpA and G uppo X di X G uppo
manuf acture such a paper. Information concerning the paper may be readily
found at www. cariol aro. cont cari ol ar o/ Eng¥ FMoul dPaper . ht m [0045] The
decorative lamnate 10 is fornmed in nuch the sane manner conventi onal
decorative |lam nates. The layers are first stacked as a Iam nat fy Q$¥Qﬁgsand
pl aced bet@6¢8l st eedr exhmples andlixerekpartivehy shdvayinltRigurss 2 Aed 3 sthbjdeedr
tenperatures in theﬁt[rquge of 110 pressure of about 5.52

MPa to 11.03 NMBOIP pix.Re %"tﬁ‘?ﬂ"l“&&é?ff"egﬂd"@otﬁgéﬁqﬂf&fé herusnhgrs (xhibitiagd

cure the resinsexpHRMMI G thy daRPikve %lﬁﬂt@%ﬁ&cﬁ’&n@@wnﬁ‘ﬂﬁ&preyﬁ?un/gﬁtrlon"i%p
pressure used generally correspond to a post-formng cycle or even

"greener” post - fREAATIgexdNkiting bgtb @4pInsnandreostactiondn dctveddnce itbehd he resin
in the paper shge flow cure and consolidate the sheets into a
unitary | am nat Edésrémﬁts'gvﬁ'nélf’wrred toin the art as a high pressure
decorative | am nate. Generally, nore than one lamnate is formed at one
tinme. Mult DB‘FQ& I anWmmerreaceetomegma and inRsardang vathpd prefdriet\endfodasae bl ed
sheets in a st Rel tase.. sh ets are os It ontggO n t he assenbl ed

sheets to separaeeprefWé"Vﬁ?ﬁ' ﬁ%{ﬂ‘fer(ié{ $oapPruR éjrecorﬂ\'f“fee'ﬁm'“ate

consol i dat i on, 11bwbeh@me%hea&rﬁuspa&rbW\a&b@:phmtu\thma@h the¥e A a§heliMahie
separ at ed. [0047] Once fornmed, the decorative |lamnate 10 nay be used In

the constructi oRFESFUTR Préss20eThe formed lagunage &Q i pesitingied #verchbrotiseherer i ng
process providi E‘IgapfeQ I&ﬂgEQHé'tq_ zfz%fﬂ thg dh&rﬁtn&eh{u‘?ﬁcgam ﬁ-iquﬂina%pﬂfh The

conpound forning of corative lamnate 10 1s

| ami nate's abi | fatcwgtaovabdltolm the famikpherd shepett ma@ng/mmhouﬂzmaukon&gneﬁbrane
buckl i ng during,heati farm ng and sybsgeguent 0 May 2005
[ 0048] For exarr% & pogﬂgingg op &gy °F€eef'§e gﬁ ofpe F@Wéé*% '?;\4113}'3“ splige
decorative | am Baiepos@ioney absveanafomad Idnairaed o Mané hRrnthaReof a

hem sphere (exhibiting expansion of the decorative |am nate in accordance

wth the '%8?6?“ | ncer{ clagc?r%ponents are properly positioned, the laminate 10 is heated to a
temperature of approxlmately 85°Ctoi60° C preferably approximately 115 C,
and pressure is applied in the direction of the molding surface 22. It has been
found that heating.at higher temperatures may cause discoloration or blistering of
the laminate. While a temperature of 115 ° C is disclosed in accordance with a
preferred embodiment of the present invention, compound forming in accordance
with the present invention has been performéd at surface temperatures as low as
85 ° C or as high as 160 ° C, and those skilled in the art will appreciate that the
surface temperatures utilized in the practice of the present invention may be varied

to suit specific requirements.

[0051] As the formed laminate 10 is forced downwardly over the molding surface 22,
the x-creped sheets of the formed laminate 10 stretch to conform to the surface of
the molding surface 22. The molded laminate is then permitted to cool, setting the

resin in the shape of the molding surface, and the pressure is released.

[0052] tn accordance with a preferred embodimenf of the present invention, a molding

assembly developed by ItalPresse USA, Inc. is used. The press generally operates at

0.4 to 0.5 MPa pressure with a silicone membrane that forces the laminate into the




"peanut" (exhibiting both expansion and contraction in accordance with the
present invention). [0049] Wth reference to Figure 2, and in accordance
with a preferred enbodinment of the present invention, the process for
conmpound form ng the decorative lamnate 10 into the shape of a hem sphere
is acconplished through the use of a pneumatic pressure press 20. The
formed tam nate 10 is positioned over a_hem sphere shaped m)l\(jl\j%1 943%%5 ce
22 with the decorative surface 24 of thé2?laninate 10 facing a Q/] i he
hem sphere shaped | di ng surface 22. A silicone nenbrane 6 is positioned
on the opposit aé’ietrfTPg”tﬁm?’HeH?‘ﬂ?Vﬁédﬁ?ﬁrﬁkHEFé"%aéh‘ér{"ﬁa"pﬁﬁeétat% r"é@eregts) is
posi tioned aboxgidifiPitRigEad dndpPavatusdOwhRd nld) DeTBREPARCorANcd PBPHE Once

t he conponents are properly. ﬁositloned, the lamnate 10 is heated to a

t enper at ur e of pegpprtonientiecrevith@s depgting frogptheGpiriy thereofafsr e xappleoxi mat el y 115
C, and pressure is_applied i h irection of the | diing_surface 22. It
has been foun@emﬁneﬁﬁ%{mogﬂmg?é'ﬁ%ﬂ@ ﬁ'\eérﬂf)@f"g‘["gr('é‘gmﬁﬁkg pé"é%?;sé'sg?cgc'ol oration
or blistering ffrmird)edsafdrinid; hyii¥ofdrenig, itaRaneéNDEmOinG] Brape formifl && osed
in accordance with a preferred enbodi nent of the present invention, .
conpound f or ni FRMPTEsERtHPWiCEnclugingmatched,makfpminglent i on has been
performed at surface tenperatures as lowas 85 C or as high as 160 C,

and t hosgogdd)! | edrhefolnikd laminavd dnhy SRIMRAE b@hRidedas atiinesteglimg t enperatures
utilized in the practice of the present invention may be varied to suit

speci fi c requi feyEatien afdmpansion (or Relviceptracionhef tha amingte; Rorfexpmplg, and
downwar dl y over.. j f _ . f or ned
o nat e 0ot Vih EfersBLlciore s S5Rafe shipdd I g BRfack 1, Bsbloskd Rs 000"
The nol ded | anwhiatie msidtnggnoqeasasi ditcesseriaboon lthe oened hagnihate 10riepositidnedt he

shape of the nolding, surface, and,fhe essure i s rel eased. | 005 n
accgrdance Wi tﬂveét?ﬁg'@F@T“F a@ﬁ%ﬁ’&f%f'ﬂ eSgé"'tﬁ'rtégg?ﬁor?tf*’ﬁéﬁffLMEé‘Lﬁ)l di ng

assenbly devel prAghtdY0 FichlgRwas SRMIPA mdiBmg suFaétSEd thelfifcope @ssmiganesal |y
operates at 0.4 to 0.5 a pressure with a silicone nenbrane that forces
t he | ani nat e i pesitiangd onzhe opposite side of the formed laminate 10 and a heat source 36

positioned above the formed laminate 10 and the membrane 34. The laminate 10

is tHen heéted toa temrperature of approximately 115 ° C and pressure is applied

in the direction of the molding surface 32. As the formed laminate 10 is forced

downwardly over 'thé maolding surface 32, the x~creped sheets of the formed

laminate 10 are stretchéd over the convex portions 38 of the molding surface 32

and contracted over the concave portions 40 of the molding surface 32. The

molded [aminate is then permitted to cool, settir_lg the resin in the sHape of the.

molding surface, and the pressure is released.

(0054} The embodiments disclosed above present simple compound forming in the

shape of a hemi-sphere or "peanut”, hdwever, those skilled in the art will
appreciate the virtually {imitless shapes into which decarative laminates may be
compound formed in accordance with the present invention. For example, it is
contemplated that compound formed laminates in accordance with the present
invention may be used as office furniture, including recent ergonomic designs
incorporating compound radii; furniture with simple or compound radii; formed
door fronts, drawer fronts, moldings, and panels for kitchen applications;
architectural doors and formed facings; worktops with continuously formed edges,

including, kitchen counters, commercial work surfaces, tables, etc.; wrap moldings;



10 May 2005 shape of the nold. However, those skilled in the art wll
appreciate the variety of nolding techniques and apparatuses which may be
- used in accordance with the present invention wthout departing fromthe
spirit thereof, for exanple, nenbrane thernoformng, vacuum thernoform ng.
(including plug assisted formng), post-form-ng, hydroformng, insert

i njection nolding, drape fornming and comd¥ession nolding (incl Hgm%g]o
mat ched nold formng). [0053] The forned |laminate may simlarly be ggd

in a manner requafitdes wiPtohasidualy rBRsk e SbANed Sowanlakd eok baghd. on) of
the | am nate. For exanple, and wth reference to Figure 3, a "peanut" .

shaped nol di ng JamedcwalBanels; ehiling panels; formed aitomative cempasiteg cpnostgsds
di scussed above,

chaped ol ding. SarPauiP G R ReGetarls GARet pPLE s Shoafe: PiPna: o

10 facing away fingtititidmal fileditlire gors pérfenes inzfidind) eesi $daes) Afm W14 ledd)Sfodded
positioned on the opposite side of the forned |am nate 10 and a heat source
36 positioned &BHRAPAROIBIGEATS ARG Athes institutional Arturssiafaiesa fond trayvs:

|l am nate 10 " is ; g oximtely 115 C and
pressure is appl%‘%ﬁmé}ﬁﬁeﬁgaﬁi@?g%‘%l'iﬁg%e%%%%j%ﬁ ding surface 32. As the

formed lam nate 10 is forced .downwardly over the nolding surface 32, the
x-creped sKWB&Fk of Farfxamplenarf with fefarenes toFigres 4 @pd Se A&aPiBtedoor 0 onvex
portions 38 of the,. i ' L ac

por i ons 40 of (hEARY i RoRHiceRh df ol ARG TRE N SbBF: (PRGNS
permtted to coalconpeuhd fgmed @etastive laminkteel 1ehseaeredfto taheediumldéhsiey sur f ace,

and the pressure is re ed. [0054) e epbodinents, di scl osed above
present sinple g@ﬁé’%ﬁ{f% sHbsgaten! I dhe & €°t¥weaca??8\’?f 55’8?fh'e]r0é"al"ge'5ﬁeanut

however, those shkirkt§@r iiRtitdiRomdabe Whd Lonvamm&habﬁehbmgvﬁ Vdrtds ldYrebiidis t | ess
shapes into which decorative | am nates may be conpound forned in

accordance wit h anféorpredydtiin & Hyesrdiraensiqnal spageinpl e, it is contenpl ated
t hat conpound forned | am nates in accordance with the present invention

may be use@ods) of f rgecabiePibdl 8.0 ik Ribhidsted th MAER He RRBONMAE 26188 HBBSd
| above with reference to Figures 2 and 3. Specifically, the compound formable

decorative laminate 112 is first fabricated through the application of heat and
pressure intended to cure and consolidate the resin impregnated layers making up
the decorative laminate 112. Once the compound formable decorative laminate
1-1 2 is fabricated, it undergoes a compound forming process in which the
decorative laminate 112 is molded to conform with the shape of the substrate 114
to which it is to be bound. Prior to molding, an adhesive is applied to the substrate
114 such that the laminate 112 will be adhesively bound to the substrate 114 upon
the completion of the compound forming molding process. It is, however,
contemplated that adhesive may be applied to the laminate backside surface rather

than, ar in addition to, the substrate.

{0057] In order to ensure that the exposed surface of the cabinet door 110 is
completely covered with decorative laminate 112, the decorative laminate 112 is
sized to be slightly larger than the substrate 114 to which it is molded and bound.
As such, any edges of the decorative laminate 112 extendinj heyond the substrate

114 are trimmed off prior to considering the cabinet door a final product.

[0058] When used as a surfacing for kitchen cabinets, it is contemplated that



I ncor porating conpound radii; furniture with sinple or conpound radii;
formed door fronts, drawer fronts, noldings, and panels for kitchen
applications; architectural doors and formed facings; worktops with
continuously fornmed edges, including, kitchen counters, comercial work
surfaces, tables, etc.; wap noldings; -1 10 May 2005 partitions with
continuously formed edges; formed shower and catch basins; for ﬁ[wﬁobs
panel s; ceiling panels; fornmed autonotifve conposites consisting

conpound f or meddnepduadifoaies! |d@oaratin wecosdank aadth ahel paeseldstdantios wilbtephate;

“forned |nst|tut|o | furniture ent I ncl udi ng, esks arm
rosts, etc: PUPHER SablBe tanst @R BGRRUANLATY mote dHEFLlR srFach e 10 ORI
fixtures; caf ey ?nag%e@l Herr@M§ced At I8 mdl8&Pramida¢gs. appl i ques and or
obj ects of art. [00551 For exanple, and with reference to Figures 4 and 5,

a cabi net door 110 is disclosed i accordance with the present invention..

The cabi A& %oor Alfi'thFh%’femPé%’V&S%Bf[r:‘ﬁélﬁ’ﬁﬁef'btreml‘éﬂé/dﬁﬂéﬂo‘%j infigures @and 2
secured Lo & g um AGRRld 1 KNP ThoMBTITRUIREANRe hihaid Srgur  ace o

t he cabi net door 110 |ncfudes a pluralit stinct concave and convex
surfaces ext enziitig distiosed. |Tdm gabklerop D(ymtudealactoﬁmpmdi favimedidecarative

t hr ee- di nensi onal, 6] Th | net..door br.i I n much
the same mannef™ é&a“gggﬁ??cg %?dB?fﬁ 'CEHS'Fyqbe@f%%‘ia@Bhﬁ bﬁfaé Sgé eﬁ'& _
Specifically, {Refenpassd tédhhﬁl%b\l{ Bermi@Cseab ifMEy dodév that#bididg 2 6 withrast
fabricated through the application of heat and pressure intended to cure

and consol i dat %é" héhﬁreé§f FPFFMJH@E@F fecpeative lamingig 218- Thaubgeatgrdpiafe
| am nate 112. Iétggezgﬁgg)@‘gﬁggﬁ ﬁfcfﬂ‘?gbﬁdeﬁ%ﬂ{e‘% bY@aﬁ@E‘i}rU@é %r b%\Je?ed', S

fabricated, it un erg formng process i n whi

decor ati ve | andyas @20.1theicormeps dbflandedgen2d0 pravidena surfacs Iaapta vdfncltlhne
substrate 114 to h i i o0 ..be, bound. ‘Prior to | di-n an adhesive is
applied to t hecoértﬂ?é'f’?jg?ré“atbhd}cg@@ﬁe Bfupat ﬁcg)%bﬁéfrg{%ig aW?F?mBrés%? hesi vel y
bound to the safysthbat skitlelidn Rosit willhppearaRé aiffetdnt edbldtBp sGIaRAUASkS vAieH Ng

nmol di ng process. It is, however, - contenpl ated that adhesive may be applled

to the |ani natQOlHééR@PH@PEJGFFff%@PI“QRtWérOfthe present technology.
{0060] The tabletop 210 is fabricated in much the same manner as described above

with.reference to Figures 2, 3, 4 and 5. Specifically, thc compound formable

- decorative laminate 212 is first fabricated through the application of heat and
pressure intended to cure and consolidate the resin impregnated layers making up
“the decorative laminate 212. Once the compodnd' formable decorative laminate
212 is fabricafed. it undergoes a compound forming process in which the
decorative laminate 212 is molded to conform to the shape of the substrate 216 to
which it is to be bound. The molding process causes the laminate 212 to bend,
stretch 'and'compress about the corners 218 and edges 220 of the substrate 216.
Prior to molding, an adhesive is applied to the substrate 216 or laminate 212 such
that the laminate 212 is adhesively bound to the substrate 216 upon the

completion of the compound forming molding process.

(0061])
In order to ensure that the exposed surface of the tabletop 210 is completely

covered with decorative laminate 212, the decorative laminate 212 is sized to be
slightly larger than the substrate 216 to which it is formed and bound. With this in

mind, the edges of the decorative {aminate 212 may either be trimmed away after



than, or in addition to, the substrate. [0057] In order to ensure that the
exposed surface of the cabinet door 110 Is conpletely covered with
decorative |lamnate 112, the decorative lamnate 112 is sized to be
slightly larger than the substrate 114 to which it is nolded and bound. As .
such, any edges of the decorative |amnatg 112 extendi ng beyond the
substrate 1] 4 are trimed off prior to considering the cabi neipg{aor oﬁs
final product. (0058] Wen used as a surfacing for kitchen cabi het's; 2i S
cont enpl at ed t hatmoldirg 40w idaye?DOENd engp ondwt thosubsttateHorurizg theymatding dance

ith th t | ti i | inyl cl. bi net d ith
Substanti al by moP@ethaes s b aBE ) Siers theryoedpthe SERerEeipared apre"
repl aced with copaimiel dxdamd aha teoubsirR0298, thef brettNAim RXSTFBHA fihayse of

the present technology is disclosed in Figures 6 and 7 where a tabletop
210 having a conprskaging of Hedakleterdd0i ve | aminate surface 214 is discl osed.
The tabl etop 210 includes a conpound fornmed decorative |amnate 212

secured to (gogmdi Uy deRsidnte hitRehRRR A dRb0dimBRYr Rl regérﬁ-in\;ghﬁoh',saﬁd(?ﬁ the
f ul 210 wth a

present technology permts.one to fully cover the tabletop

singl e sheet of #“tuatiounehéretimatdrepalind doraddiaminate el trequire2extritdurshilitgt that e
216 of the tablegtop, 210 is prepared wth rounded corners 218 and  curved,
or bevel ed, edglgg“ %.’“aﬁrﬁéf@&‘lﬁ&@%%Vegﬁba&ag%%§’Eﬁﬁdcﬁﬁ%%%ée"%f’egdﬁ’# ce
about which the sieernaWRdcdrolayahMathdesatas thecoveAd] sirk€ R dveimy shet il r et ched
and conpressed, and those skilled in the art will appreciate different

t abl et op sur f acePrefeiphly aalarpine imeneanased RRsr spest ane iss dmilahpireated roimnRsevet he
present technol o ; 10, 1 I ' . same
manner as descri%%gr%gg%é%}ﬁ HEgg‘ng% B;r:lhcsgén? %ﬂoﬁl?%ﬁe?etgqg{n?g,&ﬁmﬁ%gﬁmﬁ '
Speci fically, t hemintgahecsinonntibberlag papar ddyer torinagibaeries ppadvaniisg 8amage to

fabricated through the applicatjon, of heat and ressure i.ntended to cure
and consol i date ﬁé'“pﬁré‘f"ﬁé)ﬁ?fﬁfaéﬁﬁé?eee& F@ayn%al?:gﬁ Vﬂpals_ot?féta&‘éég"r é‘_ﬂ'%\f%
| ami nate 212. OngRrddi@istiedBraHe ndieesriative HRwEa Fol exaniié, 1Aé Eompdsitidrdof
fabricated, it undergoes a conpound form ng process in which the

the overlay layer helps to dictate the decorative laminates resistance to chemical

agents, heat, light, shock and abrasion.

{0063] tn those instances where it is determined that either an overla\} sheet or
additional core layer sheets should be inéorporated-into the laminate, it has been
found that the formed laminate is still highly suited for compound forming as
discussed above. However, it has also been found that such laminates are not quite
capable of bending in radii as tight as with the two sheet laminate discussed

above,

[0064] While specific paper types are disclosed in accordance with preferred
embodiments of the present invention, other paper types may be used without
departing from the spirit of the present invention. Similarly, specific operating
parameters and manufacturing techniques are described above, and those skilled
in the art will appreciate the variations possible within the spirit of thé present

invention.

[0065] With reference to Figure 8, an alternate embodiment of the present invention is
disclosed. This embodiment includes a compound formable laminate panel 310

generally composed of a resin impregnated layer(s) 312 and an MDF substrate 322.



decorative lamnate 212 is nolded to conformto the shape of the substrate
216 to which it is to be bound. The nol di ng process causes the | am nate
212 to bend, stretch and conpress about the corners 218 and edges 220 of "
the substrate 216. Prior to nolding, an adhesive is applied to the -
substrate 216 or lamnate 212 such that; the lamnate 212 is adhesively
bound to the substrate 216 upon the cﬁﬂﬁrétion of the.conpound 6 m g
nmol-di ng process. (00611 In order to endure that the exposed sur*a@%wgﬁ ?he

t abl et op-[B466}i S cmBR! ealivallyCandenadcottiirtte hMar preferRdleriticaahent dE 2he t he

decorative. lam nate 212 is sized to be slightly |arger than the substrate
216 to which i Presgnyigyensignaha <puandnd farmpble fAndinats pape! 3 0 indludesyesinof t he
decorative | am claiRF ' £ 005
1o di ng- or wr apRaROL oh A e A 3PF b pRR s BT HLY ShrerchabE e ED
process (see Fpgprred 66a sasth iMpreaiatadecard Byedijéscoofpos bk ofie bibatetailye | am nat e .

212 are permtted t xtend b nd, t he strate 216, they are trinmed off
prior final péE%t&B‘i‘bﬁ@E’ t RaREr %@T'&%E’gﬁ’ggx @Ei'uﬁdeﬁé%ﬁﬁ%fhggdmth an
al ternate embodipRite 912, Wiile BoESEtbratY 9ikdrQRd kedFfipdpar afd ditkddde@hs Where the
.conpound fornmed lamnate will require extra durability, the |amnate may

be formed wi t hagaordanee with agtieferred abodimentipt themagsent ipvespion, kimft  sheets in
the core 'ayert?ryt‘é&ﬁla&%grﬁ&zda Eiﬂglkgﬁee‘%\é?’ale?oﬁatﬁ)éep%hg %E&?b@ﬁ?{d‘ﬁ}’hoﬁ?eet e
am he i npr ated p Sheet "a | ar

preferably a ne egn. aper s s sim y treated td
i nprove its sHegirthg frharthe kpirit of the presencievegmieased and heated to forma

conpl ete decorative lamnate, the resin in the overlay paper |ayer forns a
barrier ant i ng. t rlyj | Ve. overl ay
paper | ayRio Al so A PREEd @ onk BEca MR mak o RE oot B iR 3 4.1
decorative | andagir&ivepapereshasll 6, is cbempalyraaiuficured fron high@ualidy 3p-12yer
hel ps to dictate the decorati ﬁﬁ Cl am nat ?s resi stance to chem cal agents,
heat, light, sFR?EkW%!HB“-Qtﬂ“%Fé‘F € v[“%‘éﬁ-" YioseRARsLiMATegnatebwith favater; ¢ i s
determ ned t hagc8hd|Re walth sONBEA BYmERARRIe-Brmaldehyde resin. However, prior to
impregnation with the resin, the decorative paper 316 is treated such that is
bilaterally stretchable in both the x and y directions. In accordance with a preferred
embodiment of the present invention, the decorative paper is treated by x creping,
although other comparable treating techniques may be used without departing

from the spirit of the present invention.

[0068] The stretchable decorative paper 316 is then impregnated with a water alcohol
or water solution of melamine-formaldehyde resin. The resin impregnated
decorative paper 316 is subsequently dried, partially cured, and finally cut into

~ sheets. The pigment filled, aipha cellulose paper of the decorative paper sheet may
include a solid color, a decorative design, ora photo-gravure reproduction of
natural materials, such as, wood, marble, leather, etc. The aesthetic characteristics
of the cellulose paper are revealed as the laminate's decorative design 'upon

completion of the decorative laminate.

[0069]
The core tayer 318 is preferably formed from a single sheet of phenolic resin

impregnated kraft papef‘ 320. The core layer 318 is constructed to be very thin so
- as to minimize the thickness of thg resuiting laminate 310, while similarly

providing a stable structural member and improving the compound formability of




additional core |ayer sheets should be incorporated into the lamnate, it
has been found that the fornmed lamnate is still highly suited for
conmpound form ng as discussed above. However, it has al so been found that
such am nates are not quite capable of;-bending in radii as tight as wth
the two sheet | am nate di scussed above.” [00641 Wil e specific paper types
are disclosed in accordance with preferred enbodi nents of the

)

i nvention, othe aper types. be used wi thout departi fro ,8@?rit
D S W A M YA T P SRR e
manuf act uri ng tRGRNpAYETE RS DefdrRCkrahify the 18R phPOSI20ddld s vidlgithe art
w | appreciate the variations possible within the spirit of the present

Lnventi on. [ 006G ¥ dyef ef ﬁé@é\fe thﬁseriuﬁéaaq fhe aammlatpg_re&ea}tmrﬁmc{«bé’@m of
e present iny on is. . . esggﬂ.g : conpoun

formabl e | am na gl%)eav%é'@?itgb&t;eeﬁéﬁalglfg cgwr‘r!p segifg?@gre%%gi'n ?ﬁ%‘?egnat ed

| ayer (s) 312 and an MDF substrate 322. -16 10 May 2005 0066) More

speci fi cal®d70] andAs withdboderarsive wapdr shegird baliscuesedrabovs. it krafifpappe3 4 efsent

[ ti , th l.e. 1.an | ' a. r.esi
or ognated. aedE BRI 305 iafed 8 ThAS: GeARTorcifd iSRSy iRl
decorative papBé x3A8y direttimis Theqire@chableddafe paper 320 ey thah8mpmgpateéd of a

bilaterally stretchable kraft paper 320 and hi ghl vy flexible nedjium
density fiber bdBryghayipad deed t%?ﬂ!""@\ﬁ?'ﬂ@‘%’%"n&&é‘egﬁ‘ fnié t%%‘pfé’r""’%ﬁﬁﬂ* IR%af t

paper are di Sl ANerhddar sRRGRIAGHEoN, B RiffesdoHmemetiasnt of the

present invention, it 1s conténplated That a single sheet of decorative
paper may be used w thout departi ng%from t he gpi rit OE' t he present

i nvent i on[0070b67] Thw tiherpeard subREate 824 HeeddR AETOAHANGE WitRJals efRpdipent ke
decorative |ayey il RO \GiRH a Pidfelr&d ERDTRMEN: of th
manuf act ur ed f%@ﬁmﬁﬁﬁ’&ﬁégﬁ’d%ﬂ -125 ream a/ei glht?gpi ar?ent fill ed,0 al EE)ha
cel | ul ose paperpresept egeratondtheifitlertmamhsubstratal 323He mediunndensity Sibkaboirdn of

el ami ne-f or mal(gl%?}./qﬁe Rn%ilisnépetg v \r%eahﬂfagtii}'eqtotp%rmit forming thereof through the
use of a match mold press. While the MDF is used in accordance with a preferred
embaodiment of the present invention, other similar formable MDFs may be used

without departing from the spirit of the present invention.

[0072] The low pressure decorative laminate panel 310 of the present embodiment is
formed by stacking the fiberboard subsfrate 322, decorative paper 316 and kraft
paper 320, and placing the same between steel plates. The laminate st_ack is then
subjected to temperatures in the range of 115 * Cto 160 ° C and pressure between
about 1.03 MPa to 2.93 MPa for a time sufficient to consolidate the laminate panel

and cure the resins.

{0073] The pressure and heat force the resin in thé paper sheets to flow, cure and
consolidate the sheets into a unitary laminated mass referred to in the art as a
decorative low pressure laminate. In addition, resin also flows into the substrate to
establish the bond line. Low pressure decorative laminates in accordance with the
present invention may be formed in a continuous manner through the use of a
conveyor type processing assembly or a stepwise process using conventional

pressing assemblies.



I npregnation with the resin, the decorative paper 316 is treated such that
Is bilaterally stretchable in both the x and y directions. In accordance
with a preferred enbodinent of the present ‘invention, the decorative paper
is treated by x creping, although other conparable treating techniques may
be used wi thout departing fromthe spirit of the present invention. [0068]
The stretchabl e decorative paper 316 is-tl8en i npregnated with ald‘@faﬁrZOUS' '
al cohol or water solution of nelam nerfornmal dehyde resin. The resin

i npr egnat €l@074]ecor@idefernpad)end BidiStthsdlb@quwémﬂeérmdeed thepfinst disglosedcur ed,

d finall t int heets. T ' t _fild.ed | ph [l ul : f
the decorative pupeRmeRBaRe e i MR pabtl 11§ hualed g T e e R e RBREE on
or a phot o- gr avyk&idt@Bf QfuElreothrodigh @ edrbhire] prdedss r@liding SerCddmpBundVPRing

marbl e, |leather, etc. The aesthetic characteristics of the cellul ose paper
are reveal ed asin theee dimengers. he eBpatnofermivginiereahaine PesHE! farmaionef at he
decorative | am . iEh tRUB ' ' froma
si ngl e sheet of B%{?E%B'IL’ '?%ﬁﬁlé%!;gr%ﬁelﬁﬂ%?‘egeﬁat éﬁ@(&tﬁéﬁe%ﬁgﬁﬁg%?&é} eCHE'g?e | ayer
318 |s const ructtetpreviolsly foemyd taminats of tesfotroingipioges g may bbe thhiarkenasss of t he

resul ting | am nate, 310,, whil imlarly .proyiding a,stable structural
nenber agd i mpr BWVWQ%IVﬁé‘CEﬁ?gGEH‘@’PBF ﬁégi'ﬁﬁli@{ﬂ %F e 94 B?%‘Rf&fls%?)ﬁ‘oat&'f%e
resul ting decor giygrekam nate 310. In accordance with a preferred

enbodi nent of the present invention, before x-creping the kraft paper 320

had a basis weight of 123.7 g/m2 , ho er, those skilled in the art wll
‘appr eci at glopﬁQL gt hhi{ge? B¢ e"eﬁl%ﬁgt?éi"U%ﬂti"gev‘i/\ﬁ"teﬁ'?ﬂﬁ'ﬂ""ﬂgﬂ%ﬁ fqrﬂtan‘lfsr@Fn é”'g‘p}Mri t

of the present 'tﬁkV:ﬂslﬁipgaerJn@%@&ratggeowpfkhp.‘tamcdﬁ@@;sﬁichm SRRAE amh§retsul6

di scussed above, the kraft paper 0 the core layer 318 is treated to
i npart desired #d$ toraesplated thatrtbe MRonay be/utilized@s A conveatianad subsirags whigh i ons.

The stretchabl e.kraft. paper q3[%0 ' e % . and dried
to renmove sol ver‘&ad%fﬂéabﬁ%%no P& ée@g:}aﬁ@?lsa'nﬂﬁ{etgngaﬁh%a? tpKé Oﬁﬁﬂgj%g t her noset
state during theoposssed throigcheppisction offbéadiand pedseyre. When employed in this
manner, the MDF is adhesively bound to either high pressure decorative laminate
or low préss'ure decorative laminate, and the entire assembly is then subjected to a

match mold press for compound molding in accordance with the present invention.

[0076] In accordance with a further embodiment of the present invention, principles of
' the present invention may be applied in producing a woodgrain decorative paper or

abstract pattern decorative paper adapted for compound forming as discussed
above. This further Embbdiment employs print base papers with saturabilities (a 30
second Cobb value equal to approximatel\} 20.0) suitable for x créping. The paper
is first x creped to provide isotropic extensibilities > 20.0%. The paper is then
calendared to provide the paper with -a smooth, printable surface. The paper is
finally rotogravure printed to apply the desired pattern. The resulting paper has
both the required pattern fidelity and extensibility required for subsequent

manufacture into a high quality compound formable laminate.

{0077] Whiie the preferred embodiments have been shown and described, it will be
understood that there is no intent to limit the invention by soch disclosure, but
rather, is intended to cover all modifications and alternate constructions failing

within the spirit and scope of the invention as defined in the appended claims.



[00711 The fiberboard substrate 322 used in accordance with this enbodi nent
is approximately 0.3175 cmthick. In accordance with a preferred

enbodi ment of the present invention, the fiberboard substrate 322 is
medi um density fiberboard (MDF). The is specially manufactured to
permt formng thereof through the use“of a match nold press. Wiile the
MDF is used In accordance with a preferred enbodinent of the pﬂ?@ﬁ.bo 5
inventioqqm:wher simlar formable MDFs may be used without departing ?ron1
t he spirrt=or—t he present invention. [0072] The | ow pressure decorative

| am nate panel 310 of the present enbodinent is formed by stacking the

fi berboard substrate 322, decorative paper 316 and kraft paper 320, and

pl aci ng the same between steel plates. The |am nate stack is then

subj ected- t o tetRiepaundferngble deroratiyp dpnippte]adnpring 160 C and pressure

bet ween about 1.03 MPa to 2.93 MPa for a tine sufficient to consolidate
the | am nat e paesh impregnated decormivedsgiensomp@ed 8 a bisternllgstratchatda dedoestivel or ce
the resin in the paper sheets to flow, cure and consolidate the sheets
into a unitarypapareatiesbrithespdpef 86 diniRednatddNRitBheld®i® redRE @hatd Y&id oW
pressure lamnate. In addition, resin also flows into the substrate to
establish the; I V. 1 | n_accordance
with the preéeﬁ#gF%%gg??é%%%g§ﬁgéﬁgggg§gg%ﬁh s@gk@?ﬂggﬁﬁﬁp gﬁer t hr ough
the use of a conveyor type processing assenbly or a stepw se process using
conventional pressing assenblies. -18 10 May 2005 [0074] Once forned, and
as di scussed %gpve W th feterence %o the first_ disclosed enbodiment, the
decorati Ve | ariPRaFerrpliviolaminaie aeaprdias iselain b, Wheretiohe cPiFdeYwsrs Brpregnaied i et y
of structures through a form ng process providing for conpound formng in
t hree di nensi ovith a gltrmoliemsbund form ng process also permits formation of a
decorative | am nate panel which requires both the expansion and contraction
of the previously formed | am nate. The form ng process may be the sane as
previ ously di scussed above, or it may include the use of a high-pressure

mat ched 3, The decorative laminate according to claimn 1, wherein the decorative paper is x

creped so as to impart stretchability thereto.

4, The decorative laminate according to claim 1, wherein the kraft paper is x creped so

as to impart stretchability thereto.

5. The decorative laminate according to claim 1, wherein the decorative paper is

capable of being stretched at least approximately 20%.

6. The decorative laminate according to claim 1, wherein the kraft paper is capable of

being stretched at least approximatety 20%.




nold press. [0075] Wiile a preferred enbodi nent of the present invention-
conbines the MDF with the kraft paper and decorative paper prior to the
application of heat and pressure, it is contenplated that the MDF nay be
utilized as a conventional substrate ich is adhesively bound to a «
decorative | am nate whi ch has previousl?y been consolidated through the
application of heat and pressure. Wen enployed in this manner, yﬂ&szE IS
adhesi vely bound to either high pressure decorative |am nate or

pressure decorative Ianinate and the entire assenbly is then subjected to
a match nDId p ess f und nmol ding in accordance with the present

i nventio l?ﬂe 65%8 PES®RPth a further enbodi ment of the present
|nvent|on pr|n0| ples of the present invention nay be applied in producing
a woodgr ai n dédevaimpispaekbdecerativg haster sempesgd oép hﬂ@re@dimﬁmbamageqorm@pt ed
for conpound form ng as di scussed above. This further enbodi nent enpl oys
print base papers, ¢he Aemattiveairper beiag ipréhatesiewh dnélainineysdsing and U kesio
approxi mately 20.0) suitable for x creping. The paper is first x creped to
provi de i sot r dmprgaated beiebiyer to@posed 27 2 OMutelily shaRRAbIE &rdfhyRiper.Cal endared to
provi de the paper with a snooth, printable surface. The paper is finally
rotogravure printed to apply the desired pattern. The resulting paper has
both the required pattern fidelity and extensibility required for

[0077) whi 1 o tng ranaeie b decbrih gl 4 1 MG BIRE RscASERR bredFista

wll be understh that there is no intent to I|mt the invention by such
di scl osure, b@PRERYHENN. | s i ntended to cover all nodifications and
alternate constructions falling wthin the spirit and scope of the
invention as defined in the appended clains. -19 Cains: 10 May 2005 1. A «
conpound formabl e decorative |am nate, conprising: a resin inpregnated
decor ati Ye | aylde lawmptesleg-upfaceordingabedlaii Y, whareinchabt@raibeqrapts isex cppper ,
t he decorative paper being inpregnated with nelam ne resin; and a resin

so as to impart stretchability thereto.

10.  The laminate lay-up according to claim 7, wherein the kraft paper is x creped so as

to impart stretchability thereto.

11.  The laminate lay-up according to claim 7, wherein the decorative paper is capable of

being stretched at least approximately 20%.

12. The laminate lay-up according to claim 7, wherein the kraft paper is capable of being =

stretched at least approximately 20%.

13.  The laminate lay-up according to claim 7, wherein the core layer includes multiple

sheets of bilaterally stretchable kraft paper.




i npregnated core | ayer conposed of a bilaterally stretchable ]Jcraft paper.
2. The decorative lamnate according to claiml, wherein the core layer is
i npregnated with a phenolic resin. 3. The decorative |am nate according to
claim1l1, wherein the decorative paper Eﬁ X creped so as to inpart
stretchability thereto. 4. The decoratii“vé€ | am nate according to claim1,
wherein the kart paper is x creped so as to inpart stretchabiligﬁwéhﬁbggo.
5. The decorative | am nate according to claim1, wherein the deco ¥i

paper is capable of being stretched at |east approximately 20% 6. The

decorat i | ami nate .a rding to clai , Wherein the kraft paper is

capabl e gg beR] e&‘f’fié?? TG g"]“é%?"“&'g] PW%@@PW‘ZG@W“@B‘%QPWI%OS 7. A”
| am nate | ay-up, conprising: a resin inpregnated decorative |ayer conposed
of a bil at er aPFSpPrascrens i dptosatiedspen sugk thap Hpebilaterally geetehable;ve paper bei ng
i npregnated with nelamne resin; and a resin inpregnated core |ayer
conposed of ailpregh#ing thy psprazesded deeorktial fappawith a nglaniine résimi nat e | ay- up
according to claim7, wherein the core layer is inpregnated with a phenolic

resin. 9. The ptephddeadie b Ryaftipapaf SRhAhAA G ik BilgbAlPsifetcMiRsei N the decorative
paper is x creped so as to inpart stretchability thereto. 10. The | am nate

| ay- up accordqlﬂg{e?ﬁatglgtqhg},] r&g%%e-&ik%]i’feﬁ'ﬁ)e{‘{v%targﬁﬂer is X creped so as to

i npart stretcha It eto. am nate lay-up according to claim
7, wherein thc? decor,at i ve ] of _beigng stretched at | east
I

: gil'ﬁ:d rafl erpeis &ﬁ‘loei(?ili pape, X ) i
approxi matel y BEY! O RTALR gy-u (el ng to claim?7, wherein
the kraft paper is .capable of being . stretched at |east approximtely 20%
13. The | ani n&P® ‘Q?ft-“{)ﬁpt?‘ﬁi%yﬂed]i ‘%QO%BV%P%HGW‘#? logfhaBen Prlebhcb ped pgere

includes nultiple sheets of bilaterally stretchable kraft paper.
to form a sheet of decorative laminate.

15.  The method according to claim 14, wherein the step of impregnating the kraft paper

includes impregnating the kraft paper with a phenolic resin.

16.  The method according to claim 14, wherein the step of preprocessing the decorative

paper includes x creping so as to impart stretchability thereto.

17.  The method according to claim 14, wherein the step of preprocéssing the kraft paper

includes x creping so as to impart stretchability thereto.

18.  The method according to claim 14, wherein the preprocessed decorative paper is

capable of being stretched at least approximately 20%.



-21 10 May 2005 14. A nmethod of fabricating a conpound fornmable decorative
| am nate, conprising: preprocessing a decorative paper such that it is
bilaterally stretchable; inpregnating the preprocessed decorative paper
with a nmelam ne resin; preprocessing %Hkraft paper such that it is
bilaterally stretchable; inpregnating tte preprocessed kifaft paper with a
resin; layering the decorative paper and the kraft paper; and

consol | dab! no-tyer L AUPEE-AIRE 35 i 34PARGER JEAesRARg L et MBNE LR

pressure to forma sheet o corative T'am na

to claim 14, rein, th t f inmpregnating the kraft paper includes

i npregnating }tgﬁgel?ggtfr?wﬁ?;%tﬁ%ﬁf?@r&aﬁﬁ%ﬂ%%%‘ resin. 16. The nethod
according to claim 14, wherein the step of preprocessing the decorative
paper includes x creping so as to inpart stretchability thereto. 17. The
met hod according to claim 14, wherein the step of preprocessing the krafl
paper i n@Puded sompapidigreabladecomtivapaninatstpaselcbabprisitg: t hereto. 18. The
met hod according to claim 14, wherein the preprocessed decorative paper is -
capabl e of beiangsisimpteghsted décorfbtiayp pomsbsedtoTlabiRally drtckabiaresA0Pe 19.
The net hod according to claim 14, wherein the preprocessed kraft paper is
capabl e of beipafersihe Aedi@lveapeBdihg ARRELE PN R YneZlithe ?&in’%n&g%gﬁxggﬂnd

f ormabl e decorative |am nate panel, conprising: a resin | npregnate
decorative | aygr & sede.of a bilaterally stretchable decorative paper

t he decorative paper being inpregnated with nelam ne resin; and a conpound
formabl e substrate. 21. The decorative | am nate panel according to claim
20, wherein the conpound fornable substrate is mediumdensity fiberboard.

22. The decorative |am nate panel according to claim?2l, wherein the nedium
density 21 The decorative laminate panel according to claim 20, wherein the compound

formable substrate is medium density fiberboard.

22.  The decorative laminate panel according to claim 21, wherein the medium density

fiber board is approximately 0.3175 cm thick.

23.  The decorative laminate panel according to claim 20, further including a resin

impregnated core layer positioned between the decorative layer and the substrate.

24.  The decorative laminate panel according to claim 23, wherein the core layer is

composed of a bilaterally stretchable kraft paper.

25.  The decorative laminate panel according to claim 24, wherein the kraft paper is x

creped so as to impart stretchability thereto.




fiber board is approximately 0.3175 cmthick. 23. The decorative |am nate
panel according to claim20, further including a resin inpregnated core

| ayer positioned between the decorative |ayer and the substrate. 24. The
decorative | am nate panel according tqzﬁtain123, wherein the core layer is
conposed of a bilaterally stretchable Kraft paper. 25. The decorative

| am nat e panel according to claim 24, wherein the kraft paper iﬁgﬁagbﬁ&?d
so as to inpart stretchability thereto. -23 10 May 2005 26. The decborati ve
| am nat e panel according to claim 20, wherein the decorative paper is x

creped sq.as i,opar retchabilit hereta. 27. .A decorative |am nate
panel , cg?r'pri tglﬁ%ﬁ&gpoéaé:vgﬁp&gg‘ K& §OF L%%ﬁ%&%@oﬁﬁ% é)e “fhzg‘r'ﬁl%giee&?ﬁr@ VapPet &
mel am ne resin inpregnated decoratiyve t1k}ayer conposed of a bilaterally
stretchabl e d&&&w4L S ésﬁﬁﬁgpnéﬂﬁugﬂﬂé§i efef%pr egnat ed core | ayer conposed
of a bilaterally stretchable kraft paper; and a substrate to which the
decorative lamnate is bound. 28. The decorative | am nate panel according
to claim27, wherein the core layer is inpregnated with a phenolic resin.
29. The @d@cor at dacerdtizmilanainetepand| cammisini:ng to cl ai m 27, wherein the
decorative paper is x creped so as to inpart stretchability thereto. 30.

The decorative dogipoliad GorpBR) dR6AENE 1AEinhR BkialM: %/ mebh8ne tddid ReprkEdhid
paper is x creped so as to inpart stretchability thereto. 31. The

decorative | anj | i - j j ecarative
baper 1 5 capanrSRfvRe A LEY iR dchal bl MGG AILHE -
2005 32. The.decor%t' ve I]an‘i nat e spgnil ﬁCtCO'ildi ﬁ'gﬁfl cl ai.m 27, erein the
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28.  The decorative laminate panel according to claim 27, wherein the core layer is

impregnated with a phenolic resin.

29.  The decorative laminate panel according to claim 27, wherein the decorative paper is

x creped so as to impart stretchability thereto.

30.  The decorative laminate panel according to claim 27, wherein the kraft paper is x - =

creped so as to impart stretchability thereto.

31.  The decorative laminate panel according to claim 27, wherein the decorative paper is

capable of being stretched at least approximately 20%.




a resin inpregnated decorative | ayer conposed of a bilaterally stretchable
decorative paper, the decorative paper being al pha cellul ose paper; and a
resin inpregnated core |ayer conposed of a bilaterally stretchable kraft
paper. 34. A conpound formabl e decoratiye | am nate, conprising: a resin

| npr egnat ed decorative |ayer conmposed of a bilaterally stretchable
decorative paper, the decorative paper having a resin content

. ; 2005
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| ayer conposed of a bilaterally stretchable kraft paper und
formabl e deco [psqlt | npregnat ed decorative
| ayer corrposeégﬂ@/ ‘BJ%IH er?ﬁhfgg%ééét%@%gﬁnﬁté}g?g?atlve paper, the
decorative paper being al pha ceI | ul ose paper inpregnated with nel am ne
resin to a resin content of approximately 30%to approximtely 35% and a

resin in‘gregnat ed core | ayer conposed of a bilaterally stretchable kraft
paper . A compound formable decorative laminate, comprising:

-

a resin impregnated decorative layer composed of a bilaterally stretchable decorative
paper, the decorative paper being alpha cellulose paper; and a resin impregnated core

layer composed of a bilaterally stretchable kraft paper.

34. A compound formable decorative laminate, comprising:
a resin impregnated decorative layer composed of a bilaterally stretchable decorative .
paper, the decorative paper having a resin content of approximately 30% to

approximately 35%.; and

a resin impregnated core layef composed of a bilaterally stretchable kraft paper.

35. A compound formable decorative laminate, comprising:
a resin impregnated decorative layer composed of a bilaterally stretchable decorative
paper, the decorative paper being alpha cellulose paper impregnated with melamine
resin to a resin content of approximately 30% to approximately 35%; and

a resin impregnated core layer composed of a bilaterally stretchable kraft paper.



