; e3ekk]| d, 6BT\ 26 February, 2004 1 TITLE: LI QU D RESI STANT LAM NATE W TH
STRONG BACKER RELATED APPLI CATI ONS The present appli c26iRebrobey,[@OQ4iority
fromU.S. Patent Application Serial No. 09/374,499, entitled "LIQU D

RESI STANT LAM NATE W TH STRONG BACKER', filed on August 13, 1999, which is
related to co-pending and commonly assigned U. S. Patent Application Seri al
No. 09/°173,065, entitled "LAM NATE"', fihed Cctober 16, 1998, which is
incorporated herein by reference. Reference is hereby made to the foll ow ng
co- pendi ng, conmmonly assigned, U S. Patent Applications: Serial

05 56T 55 S T T A

FI LM AND METHOD OF PRODUCTI ON', filed February 1 |, 1999; Serial No.
09/ 226, S72, entitled "SYSTEM AND METHOD FOR ADHERI NG LAM NATE TO AN

ALTERNATE SUBSTRATE MATERI AL" RELAEHDAPRIAICATIONS®99: Serial No.

09/ 294, 723, entitled "LAM NATE EMPLOYI NG LI QUI D RESI STANT 26 February,
2004 ' 2 FILM AND TWD SI DED SHEFT", fil ed. 9 al , No.

08/ 978, 026, enthe peegertpppNagtaR Wﬂ@ﬁ@dﬁfﬁyﬁéﬁéﬁm%@ e&éivsl NATI ON

W TH DECORATI VE SURFACES", fil ed Novenber 25, 1997: Serlal No 091 161, 270,
entitled NeOLYMERIES, Eailed (NOOEDTRESIS TAMT LAMDOATE WINH SHBONBBSTRATES 5
MADE FROM SUCH COVPOSI TI ONS AND METHOD OF MAKI NG, PRODUCTS . MADE FROM SUCH

SUBSTRATES AMSHERE, HiEoOR uhit18IG1999, iwigech ﬁealmﬂbe co-péndin§ and cc&mnho{llért t or ney
Docket No. 47526-P020-992466], entitled "SYSTEM AND METHOD FOR PRODUCI NG A

L ATE SRS A APl 0] o120 BhncP 0k seasu o= of
FIELD October 16, 1998, which is incorporated herein by reference. Reference is hereby made to

the following co-pending, commonly assigned, U.S. Patent Applications: Serial

No. 09/267,493, entitled “SYSTEM AND METHOD FOR TWO SIDED SHEET

TREATING”, filed March 12, 1999; Serial No. 09/249,033, entitled “PIGMENTED

BACKER FILM AND METHOD OF PRODUCTION?, filed February 11, 1999; Serial

No. 09/226,572, entitled “SYSTEM AND METHOD FOR ADHERING LAMINATE TO

AN ALTERNATE SUBSTRATE MATERIAL” filed January 7, 1999 Serial

No. 09/294,723, entitled “LAMINATE EMPLOYING LIQUID RESISTANT.
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The present invention relates generally to the manufacture of |am nated
products such as nay.be used for flooring, counter to@6 Februpry:20@4 and’
wal | panels, and nore specifically to systens and net hods for manufacturing
such products to include a liquid resistant filmand 5, another |am nate
mat eri al providing a desired bal ancing characteristic to the | am nated.

pr oduct . 26 February, 2004 4 BACKGROUND The ability to replicate natural
mat eri al s has substantially inproved oveyr the years. For. exanple,
decorative | am nates have replaced natural materials in the construction of
furnitur eF]Ichﬁh@t’ENOcSIDEDeSHEE'D‘S fildd Aprili1ng1a9eiSaiahNb. 64978025 entltikdeach of
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board, sheet rock, CE aster board and ot her substances core |ayer or
substrate “R@JDYMEU EO AN € OVP QF HIEONSt ANBIME THADOMMAKING SSUBSFRATESch ASM
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substr at ei\/IABBEBm'I SYCHISUBSMRATDES tAND l\dBﬂH—IOHCUEM@IKM”QﬁTeG Septefbsis, at e

is not incl th al ducts. Ften, i | aver is
secured t dSPRGTGBUSTERDFRR N 4 HE-BURIeI R4S, trnisa SRS EEMNPONVERRD of
the decor 0N eROWIERES AL AVONATE ENEO YPRG bt AsTIE FiIvelidd Kneys) 1090:t he
art that tradjtional high pressure | am nates expand or contract” wWith an

i ncrease dhe disglpsuesofiwhichase msopaatedirneinbrrefeterdedi ty. Moreover, it is al so
known t hat prol onged exposure of the flooring conposite, nade of |am nates
bound to a wood-based substrate, to liquids, for exanple water, such as by
fl oodi ng through the sub-floor, adversely effects not only traditionally
constructed | am nates, but also the substrate, such as by causing swelling,
peaking or blistering. Generally the decorative surface of a | am nate
conposite, such as a lam nate flooring, 20 is designed as shown in Fl GURE
1. Ahigh:pressure |aminate 10 may be conprised of a thin aluni num oxi de

i ncor porated overlay sheet 11 inpregnated with a protective substance, such
as nel am ne resin, which provides color fastness, hardness, chem cal

resi stance, and al so resistance to brief exposure to water. The high
pressure lam nate 10 may enpl oy a decorative sheet 12 di sposed under _
overlay sheet 11, which may be a nelam ne treated sheet, and sheets 25 13
and 14 of kraft paper inpregnated with phenolic resin disposed bel ow the
decorative sheet. Traditi.onally, the backing layer is simlarly designed.
As shown in FIGURE 1, the backing |ayer of a decorative high pressure

| ami nate 10 may conprise two sheets 16 and 17 of kraft paper inpregnated
with phenolic resin disposed bel ow substrate 15, and a bal ancing | ayer 18
-of an overlay paper inpregnated with a protective substance di sposed bel ow
t he kraft 26 February, 2004 paper sheets 16 and 17 to bal ance the overl ay
sheet 11 of the decorative side. In flooring | am nates such protective
substance may be a. nmelam ne resin. Typically both the backing | ayer and the
decorative |layer are bonded to substrate 15 by using a suitable adhesive.
As those of ordinary skill in the art will appreciate, the decorative and
backi ng | ayers di scussed above are purely exenplary and not intended to
limt the description of the present invention to the above di scussed
structures. After installation, such as by gl uing several pi eces of

| ami nate flooring together at the



seans, . the decorative lamnate is subject to a different environnment than
the backer lanminate. That is, the éxposed decorative R8ritehmary2@0%ecnces
tenperature and humdity fluctuations of 10 the roomenvironnment. In
contrast, the backer lam nate, is exposed to tenperature and noi sture
changes .of the sub-floor over which the lamnate flooring is applied.
Mor eover, prolonged exposure of the backer lamnate to |liquids, for exanple
wat er, such as by noisture penetration through the sub-floeor, adversely
effects not only the backer |am nate but™ also the: substrate. The
traditional flooring panels are, L. flesi gned or ot herw se
properly 15 adapted to conpensate?$§$%§géLgﬁ] grence bet ween the
environments t ' t. [ C ' sed. One
i nventive sol uﬁhgﬂk%gmp@ge\? gﬁ‘? pegaﬁées g\éger{g{}r 8?& oﬁ%(()‘?fic?r%:e g ff&rg’%}a?e?ﬁ’éﬁai’ggs s\%g? er
vapor. or dsumiydietuyed fior dobtiez, bauke topsatable topss andwalbpanals) ey efiort bgecifically foqui d
i nper neabl e, such, as a s;yrene nal efic anhydride copolyner |ayer, at the

y | )
bot t om of %ﬁ&mﬁg&wﬁ%%{%m%&m%ﬁh Prorhsts t igde 2 bgud rreispahEmandi on of
i St gr e,  Sdfr REiWRd Rhteribprbiidivg Qdés%&rbalm:% nRMERHEN Ao T lintrdRRal S
di sclosed in detail in the "above referenced U S. Patent Application,
entitled "RIAFMSNATE" Al t hough the incorporation of the |iquid inperneable
| ayer into the backer of the lam nate flooring in accordance with a
preferred enbodi nent .of U S. Patent Application, entitled "LA M NATE"
provi des a significant inprovenent in the resistance of the entire 25
conposite to standing water, the sensitivity of the decorative lamnate to
conditions of |ow hum dity has been discovered to increase, as in the
preferred enbodi ment di sclosed therein the nel am ne bal ancing layer 18 in
t he backer lamnate is replaced with a-liquid inpernmeable |ayer. Thus, the
novenment of the nelam ne l-ayer 11 of the decorative side in conditions of
| ow hum dity nay cause the flooring panel to warp w thout resistance as the
i quid inpermneable 26 February, 2004 6 | ayer - does not inflict an equal
and opposite shrinkage and thus the |ateral edges of the panel point i:n an
upward direction (positive warpage). Such positive warpage of the flooring
panel is visually obtrusive and often tines necessitates replacenent of the
entire floor. The backer |am nate as described in the preferred enbodi nent
in the above referenced U.S. Patent Application, entitled "LAM NATE", is
conpri.sed of the liquid inperneable |ayer positioned at an exterior surface
of one of several phenolic resin inpregnated kraft paper sheets. The
mel am ne treated bal ancing sheet is not  incorporated into the backer ™
| am nate described in the preferred enbodi nent of the above referenced U. S
Patent Application entitled "LAM NATE" as a sufficient bond nay not be
achi eved between the liquid inperneable |layer and the 10 nel am ne | ayer.
Attenpts have been made to balance and/or counteract the humdity driven
novenent of the decorative |am nate by increasing the nunber and wei ght of
t he phenolic resin inpregnated kraft paper sheets in the backer lamnate to
yield a strong backer. However, such efforts did not provide a backer
strong enough to bal ance the novenent of the decorative |am nate when two
-or -nore nel amne treated sheets were used in the decorative 15 lam nate to
i nprove wear resistance. In the preferred enbodi ment of the above
referenced U S. Patent Application, entitled "LAMN ATE EMPLOYI NG LI QUI D
RESI STANT FI LM AND TWO S177ED SHEET" a net hod of incorporating a mnel am ne
treated bal ancing sheet in the backer. lam nate is described. In the
preferred enbodi nent of the above referenced application, a |ayer of




20 phenolic resin may be inserted between the liquid inperneable |ayer-and
the mel amine |ayer- so that both the liquid inperneabl3§E§¥EE§§th¥H¥ '
mel am ne | ayer may be used in the same |am nate to provide the desired

i quid inperneabl e and bal anci ng characteristics. However, in order to
properly bal ance a conposite having a particular characteristic materi al
associated with the exterior of the top or decorative lamnate, it nmay be
desirabl e to have the bal ancing 25 | ayer close to the bottom exterior of

t he backer |am nate. Thus, when.a | ami nat e flooring has a nel am ne

i npregnated overlay |layer as a top &gr U@#rface of the decorative side,
it may be desired to have a bal ancilﬁg Q@@ nel am ne close to the bottom

exterior of the |lamnate in order to ptoperly bal.ance the,to ver| a

| ayer. However eﬂ&sag]}lw E%&PWQ@FWQ@%%%%“%F% HQP%SQ/Q&&%&%WC?& r

pat ent apphjiagile 8&orfNE ldniffes Hatt/ AL FVitlaXhRGa1L in@hd EdndBudiionlcBRiiturk LM
AND TWO SI DED SHEET", the bal ancing layer is not adjacent to the, . 26
February, ¢abgwtsycquntpgitepsi ﬂm@pg\er siirfacesa In gaghaf dhhese ppplicatns.ct d6GpRt¥hce;
such as ph |.] Lok S | LSl | e and

bal an?i ng aygé Sshag??\%é;bhte {1]20%P%g?agglfi?r%g%#@g%lnéﬂgﬂbd IM%FIE%SEIES%?S do not
readi | y bonitpludatd) hemibbard) Wwesd wiite snedivme density fiberbrmed) high dehsitydiberbosrd, megyst em

and net hod of nufda turi gr}g Il_am' gat &S(}ﬁ? E%r ovidi ng the advgant aqq,es g fa A he
mel ani ne bIPUHE PRYY) Sheehrosk Prasies Boasr 307 OMRGSPHARCKEY LT SR BV Bt FSFBH 2y t he
liquid i rrpafa?aﬁb be rady 6f Altdigte Subsirage Kdtekilie (ASKGd Sich ASM radyt inflode onsysddem
and net hod of manufacturing | am nates such that two | ayers,; such

BTy e

as a, .
bal anci ng [CaFEPr EHketrates, SRk ag SymipRicRE ApTSeliuigre subsHAG R Efaftp, recycled
char agf eri $ldgSsubtyatbe ANSAEEh BOENbr £he iRAC BoMel&! a bdtedr bdtirARtiSnot
assenbly. ~ 26 February, 2004 8 SUMVARY OF THE | NVENTI ON These and ot her
obj ects, f depludedsvithed larsioitaipraductsdvant ages are achi eved by a system and

met hod for adapting a |layer having a desired characteristic to be

conpat i bl e wi t h Qfiest heackingyasier sa0qunes t9 theaprosite tdreiihe BILSEHP L0 PERMCA tHehat
both layer %P&Ieﬂa‘éht?éf’lﬂe éi'e%i%}al’tigg st Bk %#ﬁ%a@%&&ﬁbé}ﬁﬁtsb% ¥ 9RM KANWAGARE alt rapach
other in a T'amnate panel.” For exanple, a substance In a balancing l'ayer of
a | am nat e tcaditiomsl High pressote larsinateb expané of condrapteliginamigeneassian deerpase ¢ghtkeed

sheet ,.may- be. ada t 0.proyi de enhanced bondi i J LU g .eabl e
ayer 15euerATEouRgys Puinlich RlgrPSef WS R68 haS R ol holtinbh Bpon Ll HREHIE 2D
anI enbodi megimpokits, Iﬂgdé ﬁel‘iﬁmiateis Ibml'mt ﬁo(;uwo@l-m&ambismg%&b fliquids,sfm:éxamgleawatﬁh
mel am ne i npregnat sheet, |S p ed adjacent_to the . layer. providin e
li quid i rrpe%”ﬁ’éébl”éﬁ‘?ﬂ%&a‘gf%lﬁi‘ & SB@'?“@%@ Veé%e?yaemf‘@h%@l}%ﬂ%&fngmﬁﬁﬂ%?ﬁ%é ,

layer. The RalRARGIRA R0 ARL subEthE sadh A habavipasveliing, fhkias or BRdeaRg. from the

novenment of a protective layer in the decorative ['am nate and prevents

posi tive war pageGederalyfth©ecorsive QuiRes of £laminite @nIBEte such® adintineRdoorhgf i
anhydri de | ayer provi ges anot her desired characteristic to the ,cogosu e,

such 29 15 isiises it gsishowy B GURFUL- 04, hightiresvaredsmingtei R PRAPBRNEHAE L TR t he
preferred eﬁﬁ&@uﬁ?&&%&‘%or?&ra&q%%ﬁ% shetAN Q?ﬁbx‘ignﬁedjé‘«ﬁh B?Potbaﬂé Istithtafbd, Rudhe
pl e h 'y uSeful as

l i quid inperneal e sheet. "This is Pem al _traditional_ nelam ne
i mpr egnat edasielamiiedesimorhigrpovides cpladdestnesy hivdnebs.ripemicelresipiance, and also

'4 resistance to brief exposure to water. The high pressure laminate 10 may employ a decorative

. sheet 12 disposed under overlay sheet 11, which may be a melamine treated sheet, and sheets
25 13 and 14 of kraft paper impregnated with phenolic resin disposed below the decorative sheet.
Traditionally, the backing layer is similarly designed. As shown in FIGURE 1, the
backing layer of a decorative high pressure laminate 10 may comprise two sheets 16 and 17 of
kraft paper impregnated with phenolic resin disposed Be\ow substrate 15, and a balancing layer

18 of an overlay paper impregnated with a protective substance disposed below the kraft




l'i quid inperneabl e sheet. Therefore, in this enbodi nent of the present

i nvention, the melam ne layer and the 20 liquid i nper 26dfebruany.20Q4¢

pl aced adj acent to each other,. and thus both flatness and enhanced |iquid
resi stance may be provided to the conposite enploying the backer |am nate.
The order of the sheets in the backer lam nate is changed fromthe )
traditional |am nate design such that the bal ancing sheet is no |onger the
outernost layer. However, in this enbodigent, the bal ancing sheet may be
pl aced close to the exterior surface of the lam nate to bal ance a 25

cor r esponqizper shedtelis 8hd 1N KILGEE Ablova1aysHeet 1S IRV HNGIR, ISBbSEIE

bal ancing lam nate. In the preferred efbodi nent, an adhesi on pronoti ng
agent, sudhmigstes sychrpsotertiverpiikasancoimay be a snelpmingiesinp Typicaliybgtht the barkirigrlayer

o provi ac b sBrandh ar EBehetR s CRURP T bF g« bRuBBe B Sk, bt ance.

In the preferre odi nent he. amount.,of sil an dded. t a | an] resin
used 26 Febr u‘gsr @@%%fﬁmﬁ"yf%‘ﬂ ub%egﬁcwg?pgrepg% ﬁ‘ﬁ? Scolr%lvﬁéfl &gaecn r%ﬁ? 0.5
percest bydives@litabote drbpurthl exsinplery £dindt infend adiolahiCtheribRFibadn dfale present be
treated with the nelam ne resin, such as by coating, saturating and/or

i npr egnat i WEETHAR &Y Hie 2RO Ve He@EseStACI8e el ami ne resin, using conventi onal
met hods that are_well known in the art, such as ysi ng a. Kiss coater or a
foverse roll coAfErnsifSoRa SRy B teard Bisess ianﬁﬁqt%gmnsﬁa%fﬂzfé aptheced

adj acent 1 QakBahé dekdrslive TRENIE BLEjebtaY aldifdcht SHBEGdeafthhPtHR ®8LkeARChiRIESSUT €
to cure the resin; as is known inthe art, to manufacture the desired

| ami nat e halatiy theexpasss deserativedemigateczperienrss temperpiareandihnaidity fluswewenssafi cs
with e | Wl i ISt i ach

ot herIFOh In gl)ré\?g tg?ﬁg‘%ﬁégge%%?%é& %cgﬁ%%gég%%bﬁggﬂeﬁgﬁ{a{uéé ??drast si de
of a | am nmbstut® changeeof the subsfilopn omer wehighthe fanghatk Aaddingis peplied.nMoréwyet,r eat ed
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her side of t.he kraf

s R e, o
subst ance pemyatidmthraightthé subafloos,vdvaedly effedts K&t only théiBadkadibmiakie bus ed tirs
phenolic regin. A_systema net hod for nufacturin uch_a |l.am nat
material SRR 08 mea{lfﬁm*éns)r_rm_ﬁéwa FHRYCRqHE ETETA " ABGRTIE RPee
sheet 15 has ;988 Wi delpesftk foPthd Affrdnck Betira€n e AVIPMEnneft6 MEikhaHe SQBFRREY
assigned U. S, Patent Application, entitled "SYSTEM AND METHOD FOR TWDO SI DED
SHEET TREATNezckerripminatgsgre ¢xpgsed| t er nat i ve enbodi ment,. such a sheet of .
kraft paper may be placed adjacent to. a | ayer providi ng another desired
characteristic {Beipientighsoliion to pigrent ske penatratianAfanqisiyer eh B WaleR YOI O t h
the mel am Ren{BSiRtothERIRE: 14k fi86Pus @dyel that RGiqhiddbhehnlelRiET LstlA4er to
t her eby di spos.dz@t he L ayecr p?%é\{—/’ildi ngS £he 20 a; gdggi %%ﬂaﬁgg’cﬁgﬁgg sty2

char act er i snaleic aphyduémeopolymen yéragtethe pottorn of thy babldngibyérte dulistagtially prevent

i nper peabl ' teristic. l. fo . &L oNS:
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t her eby pr dvideteihin thetb@se rbfatencsdi UG, Poradtaypticatidn etitled "LAMINATE Yate to
substantially prevent positive warpage of the conposite. The different
enbodi nent s of tAlthopgletheritcorporativni afthed&uitl mpessentlecdbyey intgtiebaciker 5the

--advant ages .not avail.able in the prior art. For .exa he | anj.nat e pane!
20 conatr udbB R BoraRL TRYEPTE B A Ipfersd FPRRTER GICh: Been R gt ¢ o
t he addi ti cntinéd ThaviNATEd prdVRRE BRighifiCart afoveBEiig fiRlbistafke bhle@uti®R NDSt
| ayer, and bal anci ng characteristics, due to the incorporation _of a |ayer,

such &8 t heOMPPEH iRStasieaterpihe grrsttivey PhiRerdecomativiaminatade conditiensaf dow
thereby al lipide) #3eGPERAVEAEE td McfeddiPhdintHOSeftfed Arlp¥ aibledt difti&ted PR BLeT

range of
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melamine balancing layer 18 in the backer laminate is replaced with a liquid impermeable layer.
- Thus, the movement of the melamine layer 11 of the decorative side in conditions of low

- humidity rﬁay cause the flooring panel to warp without resistance as the liquid impermeable



.-t he--subj ect of the'clainms o

26 February, 2004 10 tenperature and humdity conditions. Mreover in the
preferred embodi.nent di scussed ‘above, the bal anci ng 2fhFehmarvy200% p| aced
close to the exterior surface of the |am nate as the bal anci ng nel am ne

| ayer- is separated fromthe exterior surface of the conposite by only the
liquid inperneable |ayer, thereby providing the desired bal anci ng ]
characteristics. In typical |annates, the surface to be bal anced, such as
t he nel am ne i npregnated overlay sheet gf the decorative |lamnate, forns

t he outernost surface of the decorative |lamnate. Therefore, it is

desi r abl e i4yer dev¥Qot iBicPa enel 4 oppysite sEQGLe 4l thilahe et @@l ddpesdf thdiganblacker

| am nate. Moreover, a priar. art _overlay sheet inpregnated with the

bal anci ng PUm it avkpsvazd fliseetion (Rojitive warpaged Suahb DeNtverVarpage oA therfiqonps panel
subst ance,; %%‘ﬁa'ﬂy@ﬁ e%%ﬂenﬁﬁe#’f?ecﬁéﬁ es PQC&H%? # fie Btire HA0APTIR: daPidresi St
t he pull of e’ nmel am ne l'ayer of the decorative Pam nate, especially when
nor e t han leninateay descobednipltinpraferred smbodimpnt éytha aboveshfesncédUss @dtentn t he

d ti i.de. of t am pate..On the.oth i ne. s esj
ini ¢ St e ARiERIR e sEOMIRATE F abiPrsst Oh e R PR ISR PER] Ve o
enbodi ment gtdh $£eRSOARAEOY RN 3F sdveAl pheBdikEresih Ifftegriafeddai Bhiser SfieetbIBE DI Ng

‘nore nmelamne than a traditional overlay sheet used in prior art backer

| ami nat es, melgming dreatsy bylpeqing shgetds aatirnogearatpd pkethe batigs laminpte Aescraleddn tet i ve
embodi ment , dSeH 3360 ARANGR nd B6vd ARLAREE URDaRG: AFLHEChitel 't AVERRAEO!

amount of the bal anel ng substance, such as nelam he, t ereby all owm ng the
| am nat e t & ¥ suficient borat mewmyt be acliaied betmreen thetliquiddmpomeeble ayei aid thsses nor e
t han .ane nelam ne resip i eqnated sheet . to provide a desited. .ective
char a@t eri %ega%eﬁekﬁsqugé?%%eﬁﬁmﬁ% °(eebfaé)ar’18?£? orjeguite agtc ﬁlﬁlgré‘}dﬂg%gn' age

of the pregenéméndvLiheidecoritivefimivite ®y ickdagitig theinipdemandblaight afitiegthendlior use
wi th decoratjve 1panel(g uch %{2 fI,oolgfi n 5_%ne,l s. It, js ' ano%h%rﬁ Egchni cal
advant age BFTTHETeERAUE PR PTGt lffgﬁ i e 1S WFGHOE PP ma B h
the desi r eq,da2kBAS HidGhot gi@a{dafa_tbaek&tsﬂr&ﬁg ddugt RAVRARhcd\@E Pidvement dffiee | ani nat e
in extrene conditions. 25 It is yet another technical advantage of the

present i ngeseratiy lamingse yderievaon Besemalaming tpated sheels Were wisE iSSP MPer and
a bal gneci ng, liayer iﬂip?cﬂ% adisagent to the liquid inpernmeable layer. It is,
still. anot her tethnl cal advantage of the present invention to provide a

l'i quid inpernmeahl ﬁ’leBﬂ'eﬁ@t’i’éJ@nﬂcﬁﬂﬁe’?@‘BFthWalB&e%ﬁéﬁﬁgedhﬂgeﬁat%ﬁ{bﬁﬁﬂﬁ%&n, entifl8d

February,.2004 11 It 1s still another technical advantage of the present

: nvent i on {BbAYIDWITENPLONING LIGJEDRESIST ANDELMANR tSEDER\S 'E’@:o&e
: : ek SM ,
navi g t he RSP ERTARE S Rlpie QELE! DRk S PNE ofBlFlactad £00) 21

4
et

echni cal
advant age alesdribed. pinathe ptefdarred embbdimehtoofthoatiotte referemet] epplizatiory adeyeef
resistant flooring.lampate wi,th a | r - pr.ovi di esir bal anci
o SRB0r | i fikin AT Attt bhioRen BetauBliRbrsatle T RLi e bl g o
The for egoithg Haasthe Ukhid Mesermaibtielaydiad teymdliifiné RRérhBEbaandd iithbBismal

advant ages of the present invention in order that the detai|ed description
of the i nvenmingts tp Reavideghe desiredriigridimpseneable apd faleasingpeharastiistito FWHEatlr es

and advant aggs 18frddefy !bElXx?dE]Eai c?»?hp%i{el habﬁgq?aﬁrchﬁﬁ&a}&taﬁﬁemeéﬁaﬂssmtm form

[ ‘ he inventron. It should be appreciated by
t hose ski | |'&igh the extegonef the taptortdeeoratived apinatenit anay be gesiriabliedo datsatie halancing

e e

i nvention. 4iekin¢lisiprigastedevdriaglayeed ahyp eheser sulfadd ¢fdhe Bedobrivakide tibmby such
equi val ent constructions do not depart fromthe spirit and sco f the
Cnvent i on o2 desreds e ¢ hgﬂf%%@%ﬁggﬁh@&ealw Hethe b°§em|fém95p§§w ate

in order to properly balance the top overlay layer. However, as in the preferred embodiment
of the above referenced patent application, entitled “LAMINATE EMPLOYING LIQUID
30 "RESISTANT FILM AND TWO SIDED SHEET", the balancing layer is not adjacent to the




12 BRI EF DESCRI PTI ON OF THE DRAW NGS For a nore conpl ete understandi ng of
the present invention, and the advantages thereof, ref26 Egbmary, 88@4made to
the follow ng descriptions taken in conjunction with the acconpanying
drawings, in which: 5 FIGURE 1 is a schematic of a prior art |amnate
panel; FIGURE 2 is a schematic of a backer in accordance with a first

enbodi nent of the present invention; FIGURE 3 is a schematic of a bacKer in
accordance with a second enbodi nent of tge present invention; 10 FI GURE 4
is a schematic of a backer in accordance’with a third enbodi nent of the

resent invent.ion: F RE 5 is a sch tic of a backer in accordance with a
Pourch entirisRempL e A Bu of AIBHT phfiaits BioRa Bnetdr R R HBNEE o1 &
backer in wgwesndadiquidirhferdedbld ind barheidg rHEs site the @quid irfeemedtle addvent i-on;
FIGURE 7 shows a systemfor treating a sheet with a substance according to

a pref er r eplaagiss dayResrio not readidy pondswith eqchwthieri on; and FIGURE 8 is a table
showi ng the results of experinental testing perforned on a flooring panel

usi ng the | ani nBius, Bereds oopgd ip the arbfpr gspitera eyd method of mamfacyriniammaier| PTI ON
FIGQURE 2 s : i {, i : ! e, in
acoor dancely it ne SARLE @ At At incing oy B MRS PO PRAIRE L ARRRL .
shown i n FbfBiREbRthellgnmidnimperniédble kayknides a | ayer having a desired '
characteristic, such as a liquid inperneable |ayer 21, preferably a

st yr ene- nal ef i cTherhysdr fudberompd Inythe art feryaesyst efhand stephodvd menafactusing ladrinates

copol yner | ferahl v DYLARK, manuf act ure NOVA Chemicals, Ine A

o nate. e ety Sh A SR AR PeELt B » Bl TR M Sorelie

mel am ne r dedired chiraceisticentay by slacedddjagent tb eadhi Rlo sedllafiiascanémlp t he |iquid
i nper neabl e styrene-mal efi c anhydride copol yner |ayer 21. The |am nate
material used in layer 22 may be a traditional 10 overlay sheet. If

desired, one or nore phenolic resin inpregnated kraft paper sheets, such as
sheet 23, nmay be di sposed adjacent to the nelam ne resin inpregnated |ayer
22. The styrene copolynmer is hydrophobic which-makes it |ess perneable to

| i quids, such as water. O course, where other materials are utilized i:n
providing the | am nate adapted according to the present invention, polyners
or .unsaturated nononers having other 15 characteristics and/ or chem cal
conposition may be utilized to provide inperneability to |iquids, such as
wat er, and bondi ng as descri bed above. Styrene-nal efic anhydride exhibits
good thermal stability, in addition to exhibiting outstandi ng bonding -
characteristics with phenolic resin inpregnated kraft paper. The excell ent
bondi ng of styrene-maleic anhydride with. phenolic resin is a result of the
strong hydrogen bondi'ng between the acid anhydride and 20 ~ the unreacted
hydr oxyl groups of the phenolic resin, and/or actual chem cal crosslinking
bet ween those sane two sites. However, the styrene-nal efic anhydride

copol yrmer: does not provide the 'sane desired bonding with nelam ne resin
i'mpregnated layer 22. It is believed that several additives in the nelam ne
resin used for the treating process during manufacture of the |am nate,
interfere with the_ hydrogen bonding that could occur between the am ne

sites 25 and the acid anhydride. ' ' Therefore, in the preferred
~enbodi nent, the nelamne in the nelamne resin inpregnated |ayer 22 is
adapted, preferably prior to-inpregnating the |am nate material, in order

to provide a desired bonding characteristic to layer 22 to facilitate
superior bonding of the nelam ne inpregnated |layer 22 with |iquid
i npermeabl e layer 21. In order to provide the



26 Februar3r, 2004 14 desired bonding characteristic to the nelam ne resin,’
a presel ected anount of an adhesi on pronoting agent; 26 Hebyuary, 2004 and a
predet er mi ned anount of a bal anci ng substance, such as nel am ne, may be
poured into a m xing vessel. The m xing vessel is preferably provided or
associated wwth a m xing shaft with propellers to disperse the adhesion
pronoting agent, such as silane, into the nelanm ne. Once the nel am ne and
sil ane have been m xed, the m xture nay ®e punped or otherw se transported
to atreating area for treating a lam nate material, such as an overl ay
sheet, with the nelam ne. | n SUMMARY &F BAEENNENTIONt , t he anount of sil ane
in the mel am ne m xture is between 0.1 to 0.5 percent by weight of the

mel am ne. Pref éflekd 3nd @hG&OmbiecS| featneesrnd téchnital rdehntage Doevadoeved by ars;sstcm ed for

best result h an e of | ne be used wi.tho artr ng
rom t e sttmehotf Aol e R befinaa deshed ScRbinig besraRe tiny S,

desi gnat edjs h&wﬁg g ldb!ﬁied%éﬁﬁét@ﬂ%ﬁbt dulch B BOR Y SjetsapR6vidimy Hevied emw@érfsﬁcQOOd
thermal sta in addition to exhibiti ng out st andi ng bondi ng

char aét er i e@r bﬁsuwitaﬁrat:% taeagh other ifed leminatanepely Foe owapls §aebstanggdra  The
excel | ent Xy
(OH) gr oup{s)aq%}1 %gaygﬂ@fﬁe SI eZ%dé-x‘Ep% s {i@ %qxgerl%élge glraoxﬁ%!sih% ésnft ‘Hﬁ’eé%%%& de
bond si t esshebtiamande aé@tedetoqnbﬂdesermanctedéwsndmg with r litjind irspermeatde lapdrefiich as a
anhydri de and the lthe silane in the nmelam ne resin

i mpr egnat et} gfal%mg‘? a“é’£°‘88‘ﬁfj ¥t es that facilitate the creation of
bonds and henceAbet r adheS| n,. bet\/(\}? n the ref rre ﬁ%%mgd hee{,] uch as 2
styrene-mal efic ﬁ?ﬂfé’ﬂ d%a%SrB df o551 ’3Y‘|e§ Phé iy &5

inp ]r egn atj edtr:,l)aam&rd impZegnafed Theet, ﬁEﬂ)lE(féglla_]aE&ﬁ ltcrlthermreegmejtdmg theljqiid %@eﬁfueatbhteed
preferred enbodi pent be treat wi t an uita t hod.
In the prefclearrf‘e?f‘sé‘%éﬁ‘? rftStyrSt“ec‘B yglﬁ‘ge gﬁ}egﬁang%?a% itlﬁf?\ffgeto one
skill ed inphigeedtte stra®ycalifedUsRslthendviest dftaq;rtnam\raaay@r FRhEaicakative betinas an
overlay sheet. FIGURE 7 shows a schematic diagram of a ﬁ_ref erred system 70

that nay bén‘théMel’f‘%PoﬁltﬁﬁrWMﬁg ﬂPH’é“S)‘&‘Lﬂ‘R%‘}e dorezempet H hastyEsRemRaléiThe

system conppieae f éﬁﬁ%d& drBtHel Gesired Et?arré&é?fsné‘td fBL. |co%g$s’1te asuekhd €S of
rollers 702, "703, ? 70S, 706; 707, 710, pan tering device 711 and

a contfi t i onmpermeabikinych harsdm’g/hebeelamnwepregrt;tedaqbptftwf thy racfeed cmlbdd@uelammmt

700, Mot er iP5 ACRNGH oot R el P B BB T Bf MABNIRE

sheet S. uzahﬁebfad&toytal Rind IngatedSheas downeiprovidng desed edndiﬂtg)wgh ml l ers

- 702, 703, 705, 706, 707, and 710 to curing device 712, Rollers 702, .
703, 704, %Brme?@?sf‘ﬁffnt ain a uniformtension on the surface of sheet
S and prevent it fr k| n nd/or. tearin The t nS| shee
be varied by adj-{f?’fq ?f@ ‘P g%cgm?ﬁt Ffithe grggep g‘f%e%’r?&/ g &esa?‘it}&xerted

t heregn by ncﬂdidetmpele:hdasreSaﬁr Z:d%lace?&)ﬁd ackftho eZE}tSochxO@ndamdé B@thm&ess%tihough a
seri es of Iers 702 703, 704, 705, 706, 707, and 710 agdgggac%m in the

preferred neRd Liggid %‘&éﬁnﬁ? M8l beyprovied e the cAMPPHIESRPIQYER er laminate.

The order of the sheets in the backer laminate is changed from the traditional laminate design -
such that the balancing sheet is no longer the outermost layer. However, in this embodiment,
the balancing sheet may be placed close to the exterior surface of the laminate to balance a

25 corresponding layer of the decorative side thus providing a desired balancing laminate.

In the preferred embodiment, an adhesion promoting agent, such as silane, is mixed
with a substance providing the desired balancing characteristic, such as melamine resin, ina
predetermined amount to provide the desired adhesive characteristic to the balancing

substance. In the preferred embodiment, the amount of silane added to a melamine resin used



not require that all these rollers be used. For exanple, only sel ect ones
of these rollers may be provided depending on the desik6chebmary 20Qtkd
pressure to be applied on sheet S. Substance 709 is fed into pan 708 by
means of a punp .(not shown). The |level of 10 substance 709 in pan 708 may
be controlled by the punp such that the punp automatically feeds nore
substance 709 to pan 708 whenever substance 709 falls below a certain

| evel. Roller 707 may be subnerged in sus)stance 709 up to.a desired |evel
dependi ng on the amobunt of substance 709" needed to be inpregnated into
sheet S. 7 i I [ tERl depth tp which
shoet S i ook ksha s Ekelds hEREE0 S U3 RER: BuSEE ok BerbefnBR R 4 D
of subst ankminAfOndtemul egyalieadeitrtaed stithathe Melatlinesesig sgehea tbe coatiny, sdturating
subst ance ;W%Zomé be jrrpregn?t eﬁl into sheet S by lowering the roller 707.
Nbr eover, T FERTERRAING 9B AN ErlayShesy e ARt Belpminerriny BSNGERINGRIANLMFHPES sheet
S may al soya t ; i fol I i he
speed. of thep?ﬁgﬁvlgg?{[sl t gﬂgrpmxnu’n%%%? é‘?ﬁf’unse atb%rg%‘ggélﬁégﬁ?@&&%téﬂsgg S
remai # submelagig tieateg Jamings muteriabmay baplacsid| adiicent bathe liffwid irhpermeahie fayed andg

t he anmount ance 709 that is .applied to.,different r of
theer o) abfketea®h nedt 454 BRSERL B e ety PRGN bl at EEBLERRE el |

rol | er 710dvedred kinmimatphsirdg the @ekirad tiquid fedlstant andlbalandibg elaratgeriteivd with thklayers
preferably Iocdat eg gear roller,. 710 C{.n order to take advantage of the

di sposi t i oRTVIR&Hae defted charppterisfiesidiase 8 ¢ pht¥ her eby, may be used to
further control _the anount of substance 709 .remi ni on sheet .S. Thus,
bnce ehoet Sl DEIBEBH srosiHER o8 ArRrTeem [BERaL & b s 8RB Gance. | nt o

pan 78, thetaEDwith 20%h s5ed of RARSDaFEImaP BRIrbitEOwWRR tHehedimife rRin 46 sflatet her
and precisely controlled by netering device 711 to maintain a desired

amount of FIREVEy Jde SHeE sidp Of the keafiopaper mayBe treqtedpeidh melaminget 8EFHY Hevi ce 711
may be adj wlfne SdGHaRS oY sdeiaRG Mﬁggégm%cﬂﬁc{eﬁgﬁe% :L(g thefll 8RY such

reduci ng the anmount of substance’ 709 remalning on s ] e excess of
subst ance Bophankliq resig. resystemchnfl magthatfoe manufaguingoudlas lamiRQOmatesialss well as:
preferably i dy i f ' . nt of
subst ance %gHFﬁg%rﬁf%F ﬁgvn“é’%a%g%%@e gg%%é;&%géq %ggé%?ggeﬁ‘%?%%ﬁ%gs ?‘%%1 ﬁler{?gri ng
devi cB5 711 absvecifesencdd/camuomnsisigged DS, PashbApdicatfionyettated f{§YSETEM ANILI1 from

roller 710. ' j ' vi.ce capabl.e of. preci sel

Cont rol |1 ng ™ FEOR R A%b Infly SR T AR aiie iR B bt B0 it
preferred eudlpdibgeryf krafepset fidy 9@?&6&1 afijabentSo allayet pro¥idingQnbibiet flesitey be used
to precisely control the amount of coafing nmaterjal remaining jn sheet S by

renovi ng eXBusstengisto ty laninatgpaich ge thetgyidimpermenidle layey, with fhe mplgminegesin
referred i , | 10 i i L1
p ardadisiBit. nefBb&hd gtﬁndgﬁré:%egxﬁ?aﬁe]iaﬁ? g){h'ex%%i gﬁgﬁagﬁ 1ag§)r g?@dlg% the

proj ected under pressure at-ah an roma slot-s air noz:

surf ag@ of depieasibalncimg gkaracigristie adjhesat taghi dayeoproviding theedesived bquidinpegmeabispor t
such as rol o t =Y . 0] t t hat the
air stri keséhs agtéﬁgg. as'{& %%%{%ga%rptgntg g%:alsu'exjf %ﬁagﬂsgféésﬁglgg]ﬂ’ ae%%%ﬁgpo? glsa ﬁ%ss?‘g%ce 709
may be renmlasd té therexehoetf the lahiiratathemby podvidingbétten balantitiy charmtenisticy tonhesheet
S may be aqjdu controlling how nmuch air..is blown across the surface

Stteeq‘b%tlylenp1 W t SItE.
~of .sheet s “THE®EF hstagtialiyiprevs 1y LA 958?5995 RaFOmPSSISy  f ace of sheet S,
E EZ angll e at Vm'fh% dtxige%erﬁhe?n%%di?rfenfasl orftﬁet ;I)’rlesiégts in'Ean%og lajlg fdi%gu%se%fab%\r}g Sxtow e ana/ or.
25  advantages not available in the prior art. For example, the laminate panel so constructed
provides impermeability to liquids, such as water, due to the addition of the liquid
impermeable layer, preferably as the outermost layer, and balancing characteristics due to the
incorporation of a layer, such as the melamine resin impregnated layer, in the backer laminate,

thereby allowing the composite to remain substantially flat over a broader range of



time during which the air knifeée engages the .surface of sheet S, i. e. the
speed at which the sheet is-noved past the air knife

.transpiring between the application of the substance and t he engagi ng of
the air knife. Fob exanple, by increasing the distance of netering device
711 fromroller 710 the anpbunt of substance 709 remaining in sheet S may be
i ncreased due to 20 the striking force of the sheet of air of the preferred
enbodi ment air knife, against the surface of sheet S being reduced.
Accordingly, the preferred enmbodi ment inA€ludes, a set of screw adjusters
whi ch are prOV|ded at thﬁ end of netering deV|ce 711 to adjust its distance

fr om sheet'®@PerRYfRIAG humy %QWQnW°%QVQE%H‘CtPéef%{EﬁWb°§H@n§Fhé‘ﬂémie of the
met er i ng d@eiE end b MMcinBSuBirk ol i cal
adj uster, an eccentri cgalrlld fo@&gy\A/g?Ela e‘g&se tehg ergtlegg umgé(;sv@?ée jugs'?l ng
means suc hthabalancingpelamine dayat is s¢Hasdedsioom thermxtenian swsface of the cSpesite By ioslyt hen
preferably cted t a oces or er.co d|t|on1ng step to
preferably ¢ §H§Ja§%m%erm§% aé?‘fc@ '%%81’0 %dWe ?B?’ﬁﬁ‘gcf ABEFTHGS Bor this
pur pose, stypiesl 1EminBees,ARe ARG BelVaRUEHA, such @b tHelrhdd¥@ihe ifdpegnhitd oRENHy' PBLENT

i nsi de conglflSt i oner 712 may be controll ed such that, if desired, dlfferent

t enper at ur @se decoratiyg] a‘%‘ﬁ%ﬁvé«(fomi!ﬁté% Quipmrost susfage githe deqgrative fenimatpyr Thargfor@004
17 the |ikg xJ@xrcbb?e 15808 ﬁierfﬁﬂn@htl g cf‘Js@EEth@%@ﬁé@#tﬂ%&&k&qmﬁkoner 712,

to facilitate efficient curing o ubstance ur pose,

different heat g &verMBHMiSr ad BUerRY AL &prmgh%nrtﬁybg%fmgf}u@tﬂce51?&1«5 parts

of conditioner 712 such that one part of conditi oner I's" nore sultable
for curi ngows@m@emww i tler betrocing substance, sdichas mutlaniing ¢ beased) Sldrthuses not

Suit gl e f I ik

opti i t cre oG pt bf B BBl GPBE e bR NRIARNE, sheci B e 1

conbi natio thamondnlaytreofpmedmmseteymmnp:tegmitéedmapphsed i ibe rdem‘raﬁ%elde(mﬁthen g

mat erial agcordin sent vention at ed such .t hat

Subot ance. PO "G bR A1bE BAE TERE el att perdiit s S Rbeie e WP AS D
curing may td)ﬁe(tt&xﬁxﬁit%ﬂ&ﬁ ah&&ﬁﬁh @fbolditgent! Histu¥gddabbie, umaﬁfpaﬁér%ﬁéet&ca{s&m@epgh

conditioner, 7 has been descri bed, as a single apparatus, a serjes

appar at us ﬁlﬁ? meesmelaming fhappdr H@nﬂé’é'ﬁl%}'cﬁhéﬁﬁ-‘?ﬁ’gm(ﬂ‘ofﬁé %%%]laﬁ‘ﬁ'@éﬁé‘ The
seri e of  aepebyIt él’cﬁné@ﬁr&%eﬁb&ﬁ&b'MIz 1@ theQftemRiRl érﬁb%@ﬁx‘ieit dl@ﬁfsgédglt%@é Qﬁes
wetting devices devices etc. Mreover, it may be desirable

control a thmaygﬁ seiﬂraeqslmm aater ameint aﬁthﬁhelarl@ng@hﬁemm sch as pr essur e,

t I h :
SUch a5 a denmiad ey MR GORALI B Hn i Al R R RS R
enbodi nent usdsgugre nmmmﬂnmm irdpregratdd shettdo prqmreraa:&lsilr&l prateetive?21l t hat

prevents t nets isture into the backer |am nate.
Addi ti onal p@‘;‘rgﬁﬁ%s“ﬁg él?f’gf’lﬂlﬁa ayer 22 of the enbodi mrent shown in Fl GURE 2,

proviges the re I, l i,n ol cter Sti oth site and
bal ances al ayeﬁlﬁ #e? %Tclg hn? vg}tac% r}glafcl?fesa?g ‘&He"g\%&? BPY %ﬁﬁgﬂg&gf
protective mpdsmteahﬂemnnhatkﬂ)rmieé'&hh Becordtive ansll, QichCk fBgriidganglsessur e exert ed
by the corresponding |ayer of the decorative |am nate (not shown in the

Fl GURE) t hus pII’ersmm&ageummmﬁgddf&hcmmsinb&udn 16 pred&desd H@rdphebic
_conposi te tlo renmai, ﬂ’e?‘ Hst ansjl al l%é&ll at. .Mpreover, as the |ayer o

prot ect i ve ZHREEIANLRE flesingp PUaRcIigAbATASIerigHes fo ievent dearriag Pf]@em?ﬁ%t
surface on eghehbeosiBGsHsati ve side,. it nay be desirable to have the '
bal anci ng | ayer 22 of the enbodi ment shown in FIGURE 2 as close to the
ext ergor surfacqt Ryepapthepk@hmbal hh\@nﬁge kEthe prédentlifvedBELtSHbGAL b YRdiNate with
count eract the ressure exerted the | ayer of protective substance. As
the mel am rfelquissimpermgnd %m@grkger diyrased adjafent tecthe figidimpameadle
FIGURE 2 i qaﬁg‘si ti oned

It is still another technical advantage of the present invention to provide a liquid

impermeable flooring laminate with a wood based substrate.




26 February, 2004 18 next adjacent to the liquid inperneable |ayer 21, it
is very close to the exterior surface of the |am.nate26NHebiuazyp2004des a
desi red- bal anci ng characteristic to the lamnate. Typically, the thickness
of the liquid inperneable layer 21 of FIGURE 2 is 5 mls, the thickness of
the mel am ne resin layer 22 varies from3 mls to 7 mls, and the thickness
of the phenolic resin inpregnated kraft paper 23 varies from7 nmls to 11
mls. Therefore, in the enbodi ment of the present invention as shown in
FIGURE 2, the thickness of the backer |dh nate typically varies from 15
mls to 23 mls. However, in sone applications it nmay be desirable to have
backers of thi dkisetkanasber tedhaisaliagvantags. of Theepreseot ipyergion & prevideiliqeid

enbodi nent. r Lnvention as shown i.n Fl GURE 3 0 rises a

| ami nat e nla"&fgﬁeraaﬁegﬁs&g%ﬁu%se £VIPB ST BYRE T Sypstipte CPP‘SS‘TCS&’%W gﬁgﬁa@u bst ance
provi di ng Sigsirate Mazérinl 48580 afd havingIHe fesitsd Baltinanbhmnetessthst ance, |ike

nmel am ne, on one side, and a sane or different substance providi ng anot her

desired char actleisissfuither tatitmitabfivantagensitie1s@sept Rvérdiondo pdvidetaifoatermost
charagteristics,, |like phenolic resin, on the other side. A system and.

i . . . e
met hod f or "BEbUFERRG AR [rinairia edatnPrVIdng drasededarcion shpadsritieescr i bed
in the abowgpoked aﬁiﬁﬁ%qsdo@@mwte%ysﬂﬂ@ﬂ d: S. _Patent Application,
entitled "SYSTEM AND METHOD FOR TWO SI DED SI—%ET TREATI NG', the disclosure

of which is her i j : '
I B/ fokdpe RIS %%t%%dﬁfh%ia &oQ?‘ly kS f@zﬁc@ﬂg &nd {e@h&éﬁf%&{%%s?@ﬁe

shown in FIGURE 3, |amninate includes ffomthe bottom up

i nper neabl &Py Eyverion in geder that the setpilechdeseniptioniof therinyeationithat fofowy mey b ayer
and a 20 | am r iy @k, ' f er eef. reat. with
ol ami ne r o1 ChEABAR ABuid naltieh A3 1Bl o AP RRAGI ob GEBNER 11
enbodithent hekingheEvrEc{orm e subjeatndfiiee ¢laisis of thedmteatiors | ehanld beepprdciaeddtbypaper
sheet 32 fac t.he .l i.qui d.i pperneable | gyer .31, .as.the | am ne.in | gyer 32
has been agqé’g? %%Qe%a‘% 0 eaérg'fhfgg‘a CASERENA ﬁp?cééiceérnébr‘??gnet“&dgﬁﬁﬁﬁg‘@aﬁ,befﬁa ovi de
superi or batiliedgs & basiaf &iddifying 6r ddsighinkthed siri@nes Bt cefriifg amhyelsdntke

copol ynmer | ayer SJI.. The | iﬂgi d 25_i H&ﬁr neabl e | ayer 31 provides a first:
desired ch&l®OPE Qqﬁfgsef‘h. FRLop-a s QFISQBEFF%drP&I%P?F@ stified indhs #rathet

subst ant i alsheh dqRivaleHt @nk@SdtDhaS not HefartBbAThO G/ AL e Jrend iflvenfibs £0R4t ed

kr aftbgaper 32 provides both a desired bal ancing characteristic and a :
desi r & st foreh inrthg appeadedcdldimsstic to the laminate. 26 February, 2004 . 19
Typically the thickness of liquid inperneable layer 31 of FIGURE 3 is 5

mls and the thickness of the nelam ne/phenolic resin inpregnated kraft
paper. 32 varies from7 mls to 11 <



m | s depending on the type of kraft paper used. Thus the thickness of the
backer laminate may vary from12 nils to 16 nils depeR8iFeprmaryh2004i ckness
of the liquid inperneable layer 31, 5 and the thickness of the

mel am ne/ phenolic resin inpregnated kraft paper |ayer 32. The ratio of
phenolic resin and nelam ne resin in kraft paper 32 may be changed to

i ncrease the bal ancing characteristic of the sheet, as shown in the above
referenced U. S. Patent Application, entitled "SYSTEM AND. METHOD FOR TWOD
SI DED SHEET TREATING'. In this enbodi meti@ of the present invention, the

t hi ckness of the backer is less than the 10 thickness of the backer shown
in the enmbodi nent of Fl| GBRIEE DBIGRIBTEON OF KHEDRAWHIGS ment of Fl GURE 2,
t he backer lamnate of FIGURE 3 allows two | ayers providing desired

char act eri st i cEomhinoke ehaphese understandingyofitmpreseotjiovention,taad pee givaragesadj acent

to each other whi.l e providing a.desired bonding. .The. | -af. f he
oresent i MVaH; r(?lFFr ?i’é’g Wm’i‘% et OWrd%%n(? ggnsttﬁ%%d‘g g?ng‘gdcf Eﬁ@%tﬂ thé
character iaggdngpﬁnyiﬁguaﬁ“@,ﬁ%sj ipidkeabi ity to |iquids and bal anci ng
characteristics, to the lamnate in cases where the nunber of protective

| ayers on the ¢eGORM 1 MQ sShedtitic 5 #PRor diPlBMRKe pdnblt S enbodi ment may not
provi de adequate bal ancing, characteristics, in other cases, for exanple,
when the nunberFiGURE DisaGkhettatic @Y & bsckenint d€ord &fe fathi avfirstsinth@dinsentof het han
one, such as in commercial or other high wear applications which require
great er ab&SPORVEEENst ance. In such 20 ~ cases, the total nelanine on the

conbi ned protect.i ers.in th ecorative side.j.s very, st.ron nd..has an
i ncreased tend g‘gﬁ#ﬁéﬁ §°h?rﬂaélcl°§ﬁ1%ﬁ$cﬁeé‘q ar?c?rﬁémﬁﬁ\v/\‘g‘radsea?l{dee tfogir'{g %ngl?glthﬁg
positive weefhhBventidhs ef fect is especially pronounced under dry and | ow
hum dity conditions. Thus, it may be desirable to have a greater anmount of
the hal anci ng SEIGIREGEs 4 fthbhigiduTFakatked in fzbalandengitisd third @inbbliimennof that e t o
counteract the povenent of the additional protective |ayers. 25 Therefore,
in the enbP@FFERVeEIBWN in FI GURE 4, an additional |ayer 42 of a |aminate
material, such as a traditional overl .Sheet, inpregnated wth a substance
provi di ng a desFY@RER4s asthempiis pia bag Hnggcogéas%ﬁ%’&??@*@tm&me&w Re

mel am ne igreg&ﬁliﬁ,bg%ﬂ.n the backer |aminate. Lanmi nate 40 of the enbodi nment
of FIGURE 4 includes fromthe bottomup a liquid inpernmeable |ayer 41, such
as a styrene- mEpEUREI DY GeHeH 1€ ORObACRE in hedtedanc@with BififthletmboBineht 6f the 26
February, 2004 20 42, such as a traditional overlay sheet, inpregnated with
mel amne r §EIsent imieatiaiot her | aminate material 43, such as a kraR paper
sheet, treated with nelamne resin on gne side and phenolic rgsi n on-the

“other side. I|n FHEUBEOOHIORE asyHem fardrgrtinga shegew]th g SEhtaneiase Q3 ayer 41
provi des a&%&gééd de%tgp%?g&%ti%hgoﬁ;%& he | am nate, such as npking the
ally

| am nat e substanti nmol sture resistant. The nel ani ne resin inp¥egnat ed
layer 42 is di spasemeexls 185l SAMg e résifs bf SpbsnédMeEMRARL ok @h 441, as
it is desirable to.have the nelammne | ayer close to the exterior surface of
t he backer fooribgpanetusingithe parginate Pf KIGURE@r of the decorative side. The
kraft paper sheet 43 nmy be disposed adjacent to the |am nate material 42,
wi th the nel am ne '5ide of kraft paper sheet 43 next adjacent to the

mel.am ne i npregnated | am nate material 42. In the 10 enbodi nrent shown in
FIGURE 4, if desired, the phenolic |ayer of kraft paper sheet 43 may be

adj acent to a substrate (not shown in the FIGJRE), such as a traditional
wood- based substrate




or a non-wood based substrate such as described in the above referenced

U S. Patent Application, -entitled "POLYMERI C FOAM COVRESFdbldsy ARDORETHOD
OF MAKI NG SUBSTRATES MADE FROM SUCH COWVPOSI TI ONS AND METHOD OF 15 MAKI NG
PRODUCTS MADE FROM SUCH SUBSTRATES AND METHOD OF MAKI NG', to all ow bondi ng
of the backer lamnate with the substrate: Typically. the thickness of the
liquid inperneable |layer 41 of FIGURE 4 is 5 mls,. the thickness of the
mel am ne | ayer 42 varies from3 mls to 7 mls, and thickness of the

mel am ne/ phenolic resin inpregnated krafiy paper 43 varies from7 mls to 11
m|s depending 20 on the type of kraft paper used. It is desirable that the
| am nat e of, the enbodi nent of RHERE FD DERSERPTHONEl am ne than the | am nate
of the enbodinment of FIGURE 3 in order to properix balance the multiple

protective | ayeRIGURE t Bvihachahdticof sildeinde ot exaeffPa biRerdanROR the flat.
Prior art backers use special overlay type sheets that are inpregnated with

mel ani ne ra¥SPIYanga Eh Ay embodingat of the pepsent inveatien. inithe gwphodisnent sha¥gitn on one
side and ngl@RMAD : e f S de: : t e able to
i ncorporate a deg’l lrglghci1 %geﬁznot?ﬁ?@%e% Qﬁ?lgg?nﬁﬁlnegs dag& P@%luag%g%s?‘g g‘?%%lgaqaabhg{#ea

r ef er 8ncedinpeSneabatignrt 2 hpéferblyiactyrerermaltic adhydRSEapdlyaidD 1 dyEr HE sEEheF\WO

S| DED SHEE Tl ', Thus, .t he.kraf sheet may, i at.e .a

gr eat er arr%‘ﬁl%}tc 8 ycfly\{lng 5?1?02%“?%?{6{353}’3’0@?‘&2’%3{% 7 CBVE%/‘Fya@Bg;ﬁgg{‘e.mﬁ\arlf’ HB&igh
in the prehasminsteemdaiil pRMdingaAbiheN@siredéhatdigerktiafshcoaRahelirdink FRRIEgNat ed
with nelamne, the amount 30 of the nelamne in |ayer 43 may be increased

dependi ng GPEFTBIEHARET £4imaY besipreediadiRen i thediquidapperasehia syrencgbileio ] nost
cases |s_eauliridoolyeP AE21t N 1idiRa B BRH LBELANG 120Ny Bl PhdtdcRgl 1 onal
overlay sheet, Thu$, "an advantage of the enbodinent”as illustrated in

FI GURE 4, peeriapisheehsifidnsireds erferor mase phenobi regiagmpreenatedlkiafl ppper shestesuchtasn a

t diti | i j | ] es] t t
of "the bal aisey o e ABbedEAR B il (R BAR shiTRd yer 329" 20U B TIOT G,
in the enbodi mefhe Qfrefid Afnfer iR A AbLit WREh hA%ET 186 g?t%ﬁéﬁc;\ﬂ?ogskgicgg :

i npregnated |lam naté material 1 s”berng used to provi a8
char act er i 8% weisr. Ofieurses whyremthey nataniglsmpe etilized ergroviding thedeminbteedapted o

bal ance th Ayl ive |lavers of the decorative,si.de..Thus, in

Pl o oo el B o Bt hekfon, BGHErs o ol SRE HALES REE SEE, bot h

hi ghhlasnd | olm;hmﬁﬂimﬁicf m@m‘uﬂhﬁﬂc@lmgnﬂdﬁtim?mhilbe hﬁ&\zf . &t@ﬂg@ﬁe}xﬂ@&dﬁeﬂﬂﬂf térel am ne
in the 10 . cker, | am nate,, Additiqnal, i sire nly the nelamne in
the mel ani Tgudg et %Sm@gﬁ%émgwaﬁﬁe%@%a@% taaeaf-ér&?w Yy dride e iOs on
promoting g6dthenfitlGhbady, i Adifon th @xINbiANE B8tstah@ing 8SAdRCLHRABALEs WHith. t he
liquid inperneable |ayer 41, as nel am ne resin does not naturall % rovi de

the desir e®heRGiresn WWiPregnetsd kralipaper. i Theexpelient konding of styrene mal ider abl e
to adapt t ' : ' [ cTop AP

ol i ne/ phosierdlciesd R st beat AUAED def Ol Wpdl g sdib By bl A8
43 boPRis edb$ wyresgtedhydedgrhgnoeps of theagtenolitXresifihind/onactuel chersighltcrosslinkigg

savi ngs as nt_of silane.desirable to be nmixed wth | am,ne is
reduced. H(%’v?eg’\s;%er%?golléf SR TLY™es HEW ﬁrg{ﬁf ﬁ%ﬁ“ﬁ'%‘?ﬁ?ﬁ’iﬁ%@%&%dﬁ My be
adapt ed wi tgrodiilé the@améEdesireé bomting withmelamifienasie inffreganduaRe 22 SItIDb&lkevéde
resi st ant atﬂd doe?l 81. wargl}i n flooding or 20 : sitting water due to the
presence of AL q“@ ’&V?Srf‘ﬁ & fRelgpige Fg;y)é.}seqliqr the treating process during manufacture of

the laminate, interfere with the hydrogen bonding that could occur between the amine sites
25 and the acid anhydride.

Therefore, in the preferred embodiment, the melamine in the melamine resin
impregnated layer 22 is adapted, preferably prior to impregnating the laminate material, in
~ order to provide a desired bonding characteristic to layer 22 to facilitate superior bonding of

the melamine impregnated layer 22 with liquid impermeable layer 21. In order to provide the



Al t hough the enbodi ment of FIGURE 4 has been described wth the rrelaam ne
side of kraft paper 4f facing the nelam ne inpregnate

alternative embodinents kraft - --- paper 43 may be inverted so that the
phenolic side of kraft paper 43 faces the nelam ne side of kraft paper 42
to give a balanced lam nate. 25 FIGURE 5 shows an alternate enbodi nent of
the lam nate of the enbodi nent of the present invention illustrated in
FIGURE 4 in which the nelam ne |rrpregnat ed | ayer 42 of FIGURE 4 has been
substituted vvrth a lamnate material 52l%oated with mel amne on both sides,

and the nel am ne henoI ic |layer 43 has been substi tut ed vvrth a_.phenolic
resin i rr'pd@ﬁ@fn‘éb ettatacmmt%he@tﬂae@e TES A RIEselesigd gmopRPtiap Iaglg?‘r"&t ed
enbodi nent 4 biigndROdukRER UP a
liquid i n’Breo(r?{r%a g%}gF’as;‘eﬂrl a%%ﬁ@%&%ﬁg&g%ﬂ%gog%?&pﬁBP?‘S?ﬁC&r@% a . kraft paper
sheet, COaiehhii, iraybeipauieddnto esixing messelt The imixisg vessal isproferadly raviiethere
RO IR N N etk O B e
adj acent tQ Sthdng%ﬁi) thERRIFERD | Gnck Methelamihe @84 bilant Bavd@serd ﬁbde& thembawre rhdye

mel ani ne layer close to the exterior of the lamnate |n order t 0. bal ance

t he pr ot edeipumpedypeetharistirinsporieditpe teepting 4164 £05 fieptinger lamunatednaierialSyeh %
si de. The ”%34 AL GBI SHULARE B ik B eniRE it WiiCarhduit bfileiipiigabl @

| ayer 51 apte provi sired bonding wth &
i nper meabl gelbmine mifthre 1Abetduesm0$3ed Seeoseat byt prghwyhmelmﬁrq %fh % by

ot )
10"t he ot Ao st AR B OL SRy SeRtfg P roflee vl BRTRL e e & (ST N0
mat erjipal Wilahe AR} Bersed vﬁﬂmﬁeu@bhmg lﬂmxm'@etsﬁnet ofthb prksehe wrentﬁmd The Z-f@40above

referenced U. S. Patent licatiaqn, enti Eled 'SYSTEM AND METHOD FOR TWD
S| DED SHEEFIeRREEYDRGEsISHA glyexgoafygrcmg t“@??dthé a%0 adapt the nel anine

that is coated Qp the sjde : ol 1§ C
resin i npregnat g’d‘mﬁr""ﬂ’ grth g‘% E?ei)%'IsD g.rz’?}%sﬁ ?‘gnatﬂgc KT af t
paper 53 1gnapeHidskiboRth qesswrynevmae taﬁn@dﬁdt- aelmeTtlyasi T exoateenbmdmg of
kraft paper 52. In alternative enbodi nents, the additi onal rnay be

i npr egnat edhatpetprissicnef silrasarn  respit ey dioRy KPR BRUPWMAAS OF ﬂtf ?;ﬂet imy from
the spirit gerok!{] grogg?épﬂlrané @'\S@iﬂ& b&ﬂi sitb fhat ¥Q a8 lréé ofsrkREb&hest the dtyteneat ed

"With e sa nce | am ne, on si des, as di scussed

above, el i mabeit eshytifide andatie melamins. a‘\her,ltm/m\aw@ tbm@eb@memwﬁ%ﬁteé & t h
mel am ne | or ggé%sﬁbg)tn? s1éesncﬁa fﬁéﬁ%pl e ﬁ%tn '@ Bbaks B%@%Eﬁg‘ AUQIdrdberdaene

sheets of t he overlay. type sheets are nore.
expensi ve tthaﬁrefémdbmbtimteapﬁyreséqmetexc a}ihy:k;deanpdymerrla)wgél ofd theenelemiarifepiant
of FIGURE 5 of the present invention is that -- - - the cost of producing.
the liquid ‘F’rﬁ’ffcﬁ“ﬁ‘é E?YEY $Zani nates is reduced Furt her nor e, the anount of the

pal and8 35t ho. oL PAGHES S BPEPHES Il Pt L et enpedn B A 1O

decorative @ttﬂﬁaera]mh@b &heummtth@d trhae prepiregreaibedintert, amomnnml kiss roll

i ncreased or reduced dependi n‘g on the parti ch ar a&pl i cation. ed_gp ver, the
amount of aeRRee kreYI erRveisky art, gpayPeased {0 tfk the jRrpgats matene Su¢ %Sta'gd o)
- that less tRam,3 sfiel eEd 7&%@?5‘E&Qﬁatlé&i‘éﬁaﬁ%ffa%ref&%m&nwfﬁmmaytH&e
total nel am ne Content of krafl er sheet 52 contai ns the adhesion_ .

- pronot i ng agsadifor iménEthg maroy¢rla2@ t withangnGuRET e SYREMCOMPrisestacihfghin the
enbodi fent qQf t | ami.nat e .of th % I RE 5
i an R AP SR roferfy BRI Y, 708 707, D, b8 6, by gl
sheet, i npr devies eTh Nﬂdtdbo@dﬁhh&tMEG&Imswaychemg oxemifos iap@ping haosicolisdiagiount, of

such as nelam ne res
heat for subsequent curing of a substance. Pan 708 contain substance 709. Metering device

711 controls the amount of substance 709 remaining on sheet S.



is introduced preferably between the nel am ne/ nel am ne | ayer 52 of FIGURE 5
and the.5 phenolic resi.n inpregnated kraft paper 53 of26-FéhRiary, 20045,

| am nate 60 of the illustrated enbodi ment of FIGURE 6 includes fromthe
bottomup a liquid inpernmeabl e | ayer 61, such as a styrene-malefic
anhydride copolynmer layer, a lamnate material 62, such as a kraft paper,
coated with nelam ne resin on both sides, and another |am nate nmaterial 63,
such as a nelanmine resin inpregnated overlay sheet. In alternative

enbodi ments, any sheet suitable for 10 ilSpregnation with-a resin, such as a
mel am ne resin, may be used as |lam nate material 63. In the enbodi nent of

FI GURE 6, the rBHeatrfl sehrwehminandepabsay @lonf Zolless T2sT03s 804, d0P AN 70T, and Ae0 ta qui d

i nper meabl-e J ayer, 6] _as it is.desi le_to have the nelam ne | ayer close to
the ext eriW“&&F‘f‘%ﬁ: 20%"@%7@%&?&1% @‘Ei7ﬁ5’o.}r)0(§e?07t’8&{5‘&1”%1'8&@{’%”5‘10\8/986}9‘? ve
llayer whi churfagd SBshtdd® B v it BYlsBERIng bind/BSte 0150 Ak kfBioRii@heel RendjRleam ne
on the side of layer 62 facing the Iliqurd 15 i nperneabl e | ayer 61 naé be

s 61.

adapt ed t ovsied by @ejusting kg speed plthel rollgrasindfor thecpressuraievertadberaemby idler sgl

Mor eover, b, | c t-Qna he ] ! 0 n the
Site 8 1 ndth 28Rt RREFSS Hdor Ao %?@%%,ﬁft%S@@%%@ﬁ%??ﬁ%?‘iﬁﬁ% ‘ed

| ayer 63 ag0T,hadiD ard shewn @&sihe prefirteisystemethe apereatidndofithe pr@dsdno iretimidogs Wi t h

t he adj acent, nel.anj ne,.coated side o he kraft paper 62. Lf desired, one or
rore | her SoRnR I SRS Rt eristl Bt prBiae et peh oF thess aLrrs s ene
di sposed oRrdvited @bpdnading on @ ddsiedlehfbmaid pressH@ROBE AFpNES on kRt 8ddi ti onal

| ayer 64 nmay be inpregnated with other resins' or may not be present

Wi t hout depar t'i Bgbstdno§7ddie fédlintd fan008 bl enelfiseFRBump e Eho o). Tielsvel e can
concej ve of any conbination of |amnate configurations in which the liquid

i mper Heabl §99sines 70 pAn 488 max by penteelladbretie pusp aydrthatdhe Biypp premeticallér i s
the out er Ngsdds gRrSf8hnce 700 tb bR WRRRIIRAR A POCEIIBYoWE cEodih pvad by a
conbi nation of any desirable nunber of sheets of nelam ne, double treated
mel ani ne/ meEtlps Y maydersybmenged i wbsance AP up tove fesitedh kevgliflenending aHbermoun any
order, suc | am I J | ¥ iC
anhydri de r(})gtps)%aﬁger @a@gééagﬁgggﬁ‘ % tglﬁl&noe&rg%‘?‘?ﬁ%ﬁ(?o';a@?yatﬁ:%}rﬁsg?gr {BﬁJgpefd

st yrene nualtefcputra mreydtpthde vaigindhgers islsalymerggionsatistasca’Qs ih pas 78D topéantrgl thgent .
Mor eoygr, a desjred, 30 n er_of enol { ¢ . resin inpregnated aft pa

heet 18 oy BUBL & dinet 1P o Peneli TR sheee 56 ol bl AR TR
sheets or thg kkdmple@nite®iteshest®©BY owehtg tHeablep7e7. NMoedudrkt, ¢hd diréd amount of

i npregnat ed kraft Baper sheets may al so _be positioned after the nelam ne
(and/ or douBP¥REdRY e peeanated dxie Ahech & may S0 he FemtTied b Mg/ RIdoubl e
treated) shgedifoli@ hRbUESInd M spdedc? AR rBRdrE it GmB B tinan4QRRd IRh s Be et
and the phenolic sheéts. Experinentation has reveal ed that the enbodi nents
of the | am heetesreprain sybmenged in-pani79% axayibe wortsoligd,$buss Swthenpeniellipgdhe araount

i mprowgd ba ' LSl & S the addition of the

mel am}éﬁe ba %%g%t%%eggggﬁgts%&ﬁégtgggegr}ﬁlpgﬁﬁﬁee&f&s shown. irk the table of
FIQURE . 8. In co j j ' XD el ' l:l ed
over a particl en%gg% H‘%ﬁ%? Fglgzrsag{ee%{{g%gtﬁa#d\é%%tn% rs%e%ﬁagﬁ{nglrWr?é%% IAed '
chanber) Theostinmed-sfierakilerd0tip Metaring Hovité Dbl preferablyloratkecherogieh®10 inoirdeg to
urethane adhesiye. The.first floord l.e a hacker |am nate

conpri si ng g&r’ﬁé‘éﬁmagf of g disrasitien ﬁtﬁgsﬂ%ﬁ%ﬁ%ﬁgﬁg}gﬁﬁﬁe ?‘rcfn‘"tyﬂ?eeuée%?‘l’eet s
of 140 | b keafter paid@l the Rioaf citsalsktatict NOPhafdlingon'shedtrs. THiS, sree eidt Sheor i ng

2 enpl osyed % backer . .
2 een impregnated with substance 709 by submergence into pan 708, the amount of substance

T

o

oI

709 remaining on sheet S may be further and precisely controlled by metering device 711 to
maintain a desired amount of the substance in the sheet. Thus, if desired, metering device 711
may be adjusted, such as by being moved towards roller 710, thereby reducing the amount of

substance 709 remaining on sheet S. The excess of substance 709 that is removed from sheet



| am nate, conprising a |layer of styrene-nmal efic anhydri de copol yner, one
sheet of overlay material treated with silane and nel 36iEsbruany; 2004¢
sheets of 140 Ib kraft paper treated with 15 ~ phenolic resin. Both floors
enpl oyed identical substrate and decorative | am nates. The warpage of each
flooring plank was neasured across the T length at installation, after wet
conditioning and after dry conditioning. The installed, wet and dry warpage
of the different flooring panels is shown in the table of FIGURE 8. The
average- value of all planks for each flggr is given in the |last row of the
table of FIGURE 8. In the table of FIGURE 8, a negative 20 val ue indicates
that the fS.i@?fe'fé?Qol?@é’lﬁj'l:t inSaf 708 €On SRVANE Hnd, REIed B Sathibt S0 bstAhceT®Ot | Ve
val ue indicates that the flooring panel is curved upward away fromthe

subf | oor . rApnipg paébeeausen@ézmcwsedqu aflivsting nEieaing pexdcer 714, Sushab bY BISTa38Ing
program f . | QQr i.ng. _SAlR i ined as follows. The ,: tenperature
i nsi de thgﬁﬁéln&gﬁ%et%éﬁgrgﬁer%Zﬁn%;&ﬁ?g]liéﬁggﬁat 70F and the relative humdity
25 mai nt ai ned 0 . 8. : : [ ess
wes ot arted i nae phaoR iy el s ki ddich dberfd iy BonuBuisy B AbuB 6F
“humi dsty vebeams0geitht rerhaiss. in Sieet §.elpthe atafereedeanbodimient, imeteringrdedice §11 issinde

t he chanber, hanged, first to .90F, 90%.rH (hot and.wet conditi.ans) at 11
' ana s FEE TG Tt b 953 b BRPCSoapER) e OB S L FORESAG hry
condi t i oNSghe@ts By RaBvindRMcdiBtattial BLshbahdel 708 fonMhebth® TR} indBY preferrt@
February, 2004 25 It was observed that panels of f]ooring 1 conprising of

the styrentobpdiraentcmetanggidqvise 7 beempmsse a shapbef sinproieried SndH SREFYTE 2F &% n

| ayers denppgs L ) | RGN 8! Atue dyhiRShédidiigat ed by
the val ues I'n %ﬁé%%}dl{éﬁi’%fﬁé%%%%faﬁ#ﬁﬁgnﬁ%e tag?e of FI'GURE 8. on the ot her
hand,10panesuppofted b s monipgZuppenpiuck aswplier 719, theshesh of siniserejectechpate shess S so
copol yner Loast LS ][TE| ! d and
the three g.%ée/ng IafIé lﬂ'rgceeg ?lﬁlee€g§te%ga?@%§qn%ns @%ﬁe&%@éﬁnﬁéé%ﬁ?@é@%’érﬁ%b%en

i nst al | ed. refovet &ofd sheetifig panel s were conditi oned at high tenperature and
hi gh hunmidity, such as from1l a.m: to 5 p.m, the exposed nel am ne overlay
| ayer (the pr ot &h¢ ameurtaf substaoce T109cemainimgionshest Strhry tadpstetiby sostrelingf t he

flooring c osite.had a tendenc 0 _ahsor ter a I | s
Slightly.  PRNEShES H‘awé}fac‘i"ﬁseth‘ié“‘%%ﬁ O Sebs B¢ %5%%?%%%%@3@%%%%%% s of
tEe fisim‘ri rsgfsbe\#ﬂweds,cmahgwaﬂvﬂﬁaemsemaeﬂemxt dtilees\wing quefyee of shsetiSydhd/at @ by
the values jn the "

VWET" columm in the table of, FIGURE 8. As, the.floorjng
panel s ar e iEfiERE oD 8R BIFS 9gwass He Hripte afe Sat o BF ?tavﬁmﬁmhe%,
such.as fr gimhaved st the aff kRifdAndldIehd Gt tr@pirink HBtvRXR BRaHpiRtidH LN RlibstdiRe
decorative side of the ganel S drlrgé out and shrinks. |t was observed t hat

le

t he panel s 254 the engpgingofithepir kni sareplpdpylingyeasing sheydiptaprstof metringslexice

positive [ I D
R R e L
i ndi caded ithe sthiking FE¢8 of thie sheet df it difth¢ pieferred fermbbdiiRit @r kifesigainsethasufagge of

t he ‘conposi te. is yndesirtable,as t.he seans_between.the planks |ift upward
beconi ng vi¥§RES S Q5SIT é’?ﬁ { APy 1§§§’itS%BrefW§dieH§P81§?P%'ﬁ°1P%%§tafﬁ%@%gce(g%

bfet Wﬁen th feadf\ls&@i }wngh aleptsadet £ tepai dgg';ete’ﬁihd dbhueén Thierddiust hedid@nafpaar ance
of the surface. Flooring conposite 1 nonstrated nore_positiye warpage as
conpar ed t cPFFCOrHAYCtHATE SHERS P2Y W@gmd;usr His ditence i%&edﬁfﬁﬁ?%g‘i%rce Hom
flooring 1 wasu@h¥reitet ¥, OPSEpYARBe mINRRRAS AR @GR dnYE: £1dFBIdGerOdn
flooring 2 was not visible. Thus, it should be clear that |am nates

utiliZ8ng aeledtredlly pompeadradiuisting heape puchrd 2 gobattghedntipledjesyo mashagism efto each
ot her, as discussed above, provide inproved bal ancing characteristics. 25
As nentioned abo¥kset flinben prgfasabipwbiected 20 2 BotipsinGProgess 96 OBgE kanditipningtitep

enbodi mrent of F E 2 .0of t Le j tii S
consi stent RRRAID cane Hiong irRes TR bugn Y 80 il o GRED EAEusE ARl s
Accor di ngl ymay be padsedthireugph acsonditituger 71 2AnThatmironment inside conditioner 712 may be

controlled such that, if desired, different temperatures, airflow, speed, pressures, catalysts, or



manuf actured according to a preferred enbodi nent of the present invention
may be produced to result in, products w th consi st en26\Pebhiatrg, KOO NQg.
Negative warping is not generally 30 ~ noticeable to the casual observer
and is perceived as being flat. However, in contrast, even 26 February,
2004 26 small amounts of positive warping seemto be detectabl e under
typical circunstances in which | am nated products are installed. Mreeoever,
under severe environnental conditions, |am nated products having an exposed
mel am ne surface tend to warp in the pogmrtive direction over tine.
Accordingly, providing a consistent but small anmount of negative warpage in
t he nat ur ahe kehey ©f mhiftined atldiderefPpoitte within cdeditipnen 712) to datiiitate afficieatich
| at er positive warpi ng and _thereby provide a superior product as tk\%
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25 impermeable layer 31 provides a first desired characteristics to the laminate, such as making

the laminate substantially moisture resistant. The melamine/phenolic resin impregnated kraft
paper 32 provides both a desired balancing characteristic and a desired structural characteristic

to the laminate.



26 Febiuary~ 2004 . -29 WHAT IS CLAIMED IS: 1. A lamnate for use in an end
product, conprising: a first thernoplastic |ayer; and26 Bebhmaxyd20@fani ne
resin treated | ayer disposed adjacent the first thernoplastic layer for

bal ancing a third layer in said end product, wherein said nelam ne resin of
said second nelam ne resin treated | ayer has been treated with a silane to
provi de- enhanced adhesi on of said second layer with said first |ayer. -10

2. The laminate of claim1, wherein said first thernoplastic |ayer is
liquid resistant. 15 3. The lam nate of ,glaim1, wherein said first
thernoplastic layer is a styrene-malefic anhydride copol ymer Dyer which

substanti al |y ReexaRt g bRREPRARS I-ALHIPlAL Y SrFRE0REYiHs 9d ahY duCt.
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mel ami ne resin and silane on one side and a phenolic resin on the other
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faces away YLL . EF@edth‘iH {:@5 nef claim1l,
further co ff ?‘?@ﬁ%& mdhrﬁélalfuggyerg@@ Elsa%n‘%ﬁ)é nafthe}agi raft papecr eet
posi ti onecbaaﬁpmgehiracttenﬁmloﬂttﬁeshmchs |skyven in tBe abidve réfemmwdtléso?atmtal m 1,
wherei n said.end product, l%eﬁ{él 2004
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wor k top. An end product including a | am one o
claii® 1 t@mémess of theNpacker shown ingthe embodpngnt gf Wis%%? A\% ?‘EYR. A . A AE
embodiment of FIGURE 2, the backer laminate of FIGURE 3 allows two layers providing
desired characteristics which do not naturally bond together to be placed adjacent to each

other while providing a desired bonding.

The embodiment of the present invention as shown in FIGURE 3 provides the desired
15 characteristics, such as impermeability to liquids and balancing characteristics, to the laminate
in cases where the number of protective layers on the decorative side is one. However, this
embodiment may not provide adequate balancing characteristics, in other cases, for example,
when the number of protective layers on the decorative side is more than one, such as in
commercial or other high wear applications which require greater abrasion resistance. In such
- 20 ' cases, the total melamine on the combined protective layers in the decorative side is 'very '
I strong and has an increased tendency to pull the laminate in the upward direction causing .
positive warping. This effect is especially pronounced under dry and low humidity conditions.
Thus, it may be desirable to have a greater amount of the balancing substance in the backer or

balancing side of the laminate to counteract the movement of the additional protective layers.

25 Therefore, in the embodiment shown in FIGURE 4, an additional layer 42 of a
laminate material, such as a traditional overlay sheet, impregnated with a substance providing
a desired characteristic, such as a balancing substance, like melamine is included in the backer
laminate. Laminate 40 of the embodiment of FIGURE 4 includes from the bottom up a liquid

impermeatﬁe layer 41, such as a styrene-maleic anhydride copolymer layer, a laminate material
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bU r$n0_ or a non-wood based substrate such as described in the above referenced U.S. Patent
Application, entitled “POLYMERIC FOAM COMPOSITIONS AND METHOD OF
MAKING, SUBSTRATES MADE FROM SUCH COMPOSITIONS AND METHOD OF
15 MAKING, PRODUCTS MADE FROM SUCH SUBSTRATES AND METHOD OF
MAKING”, to allow bonding of the backer laminate with the substrate.

Typically the thickness of the liquid i:hpermeable layer 41 of FIGURE 4 is 5 mils, the
thickness of mé melamine layer 42 varies from 3 mils to 7 mils, and thicknesé of the
melamine/phenolic resin impregnated kraft paper 43 varies from 7 mils to 11 mils depending

20 on the type of kraft paper used. Itis desirable that the laminate of the embodiment of
FIGURE 4 have more melamine than the laminate of the embodiment of FIGURE 3 in order
to properly balance the multiple protective layers on the decorative sidc and to keep the
composite flat. Prior art backers use special overlay type sheets that are impregnated with
melamine resin. However, the kraft paper sheet with phenolic resin on one side and melamine

25 resin on the other side has been adapted to be able to incorporate a desired amount of
melamine as discussed in the above referenced U.S. Patent Application, entitled “SYSTEM
AND METHOD FOR TWO SIDED SHEET TREATING”. Thus, the kraft paper sheet may
incorporate a greater amount of melamine than is possible in an overlay sheet. Although in the
preferred embodiment, only half of the kraft paper is impregnated with melamine, the amount

30 of the melamine in layer 43 may be increased depénding on the particular application and in
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decorative side. Thus, in this embodiment, the flatness of the composite is maintained under

both high and low humidity conditions due to the heavy concentration of melamine in the
10 °  backer laminate.

Additionally, if desired only the melamine in the melamine resin impregnated layer 42
may be adapted with an adhesion promoting agent, such as silane, to provide the desired
bonding with the liquid irnpermealﬁle layer 41, as melauﬁne resin does not naturally pi‘ovide the -
desired bonding with the liquid impermeable layer. 1t is not desirable to adapf the melamine

15 (with an adhesion promoting agent) used in the melamine/phenolic layer 43 as the melamine in
the melamine/phenolic layér 43 bonds easily with melamine in layer 42. This would result in
cost savings as the amount of silane desirable to be mixed with melamme isreduced.
However, if desired, the melamine in both layers 42 and 43 may be adapted with sxla.ne
Furthermore, the laminate so produced is moisture resistant and does not warp in flooding or

20 . sitting water due to the presence of the liquid impermeable layer 41.

Although the embodiment of FIGURE 4 has been described with the melamine side of -
kraft paper 43 facing the melamine impregnated layer 42, in alternative embodiments kraft
paper 43 may be inverted so that the phenolic side of kraft paper 43 faces the melamine side of
kraft paper 42 to give a balanced laminate.

25 FIGURE § shows an alternate embodiment of the laminate of the embodiment of the
present invention illustrated in FIGURE 4 in which the melamine impregnated layer 42 of
FIGURE 4 has been substituted with a laminate material 52 coated with melamine on both
sides, and the melamine/phenolic layer 43 has been substituted with a phenolic resin

impregnaféd kraft paper sheet 53. Laminate 50 of the illustrated embodiment of FIGURE 5
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10 10 10!; 6, ﬂﬁ%@ﬁ%&uﬁé’mﬁamﬂ:ﬁ%&eé 52 {stdMdbd Y& d{akent Bo hQH&irfipermeable layer 51 as it is
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desired bonding with the liquid impermeable layer 51. As discussed above, this may be
accomplished by mixing an adhesion promoting agent, such as silane, in melamine resin using
10 the method described above preferably prior to treating the laminate material with melamine
preferably using the method described in the above referenced U. S. Patent Application,
entitled “SYSTEM AND METHOD FOR TWO SIDED SHEET TREATING”. Moreover, it
is not critical to adapt the melamine that is coated on the side of laminate material 52 facing
the phenolic resin impregnated kraft paper 53 as the phenolic resin impregnated kraft paper 53
15 would bond easily with the adjacent melamine coated side of kraft i)aper 52. In alternative
embodiments, the additional layer 53 may be impregnated with other resins or may be

_eliminated without departing from the spirit of the present invention.

The two sided coated sheet 52 treated with the same substance, such as melamine, on

both sides, as discussed above, eliminates the need to use overlay type sheets impregnated

20 with melamine in order to balance the melamine resin impregnated overlay type sheets of the
decorative sidé. Typically the overlay type sheets are more expensive than the kraft paper
sheet. Thus, an advantage of the embodiment of FIGURE 5 of the present invention is that
the cost of producing the liquid impermeable laminates is reduced. Furthermore, the amount
of the balancing substance may be controlled depending on the amount desirable t6 balance -

25 the overlay type melamine impregnated sheet or sheets of the decorative side. Thus, the
amount of the impregnated melamine may be increased or reduced depending on the particular
application. Moreover, the amount of adhesion promoting agent, such as silane, used may be
adjusted so that less than a determined percentage, such as for example 50%, of the total

melamine content of kraft paper sheet 52 contains the adhesion promoting agent.
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is introduced preferably between the melamine/melamine layer 52 of FIGURE S and the
5 phenolic resin impregnated kraft paper 53 of FIGURE 5. Thus, laminate 60 of the illustrated

embodiment of FIGURE 6 includes from the bottom up a liquid impermeable layer 61, such as
a styrene-maleic anhydride copolymer layer, a laminate material 62, such as a kraft paper,
coated with melamine resin on both sides, and another laminate material 63, such asa
melamine resin impregnated overlay sheet. In alternative embodiments, 'a.ny sheet suitable for

10 impregnation with a resin, such as a melamine resin, may be used as laminate material 63. In
the embodiment of FIGURE 6, the melamine/melamine layer 62 is disposed adjacent to the
liquid impermeable layer 61 as it is desirable to have the melamine layer close to the exterior
surface of the laminate in order to balance the protectiVé layer which forms the exterior
surface of the decorative side. The melamine on the side of layer 62 facing the liquid

15 impermeable layer 61 may be ;idapted to provide a desired bonding with the liqﬁid
impermeable layer 61. Moreover, it is not necessary to adapt the melamine that is coated on
the side of the laminate material 62 facing the melamine resin impregnated layer 63 as the
melamine resin impregnated layer 63 would bond easily ﬁth the adjacent melamine coated
side of the kraft paper 62. If desired, one or more layers of kraft paper 64 impregnated with

20 ’ phenolic resin may be disposed on top of layer 63. In alternative embodimenté, the additional

layer 64 may be impregnated with other resins or may not be present without departing from
the spirit of the present invention.

Thus, one can conceive of any combination of laminate configurations in which the
liquid impermeable layer, such as a styrene-maleic anhydride copolymer layer, is the outermost
25 sheet. The liquid impermeable layer may be followed by a combination of any desirable
nurmber of sheets of melamine, double treated melamine/melamine sheets, or double treated
melamine/phenolic sheets in any order, such that a melamine layer is next adjacent to the
styrene-maleic anhydride copolymer layer and the melamine resin next adjacent to the styrene-
maleic anhydride copolymer layer contains a silane coupling agent. Moreover, a'desired

30 number of phenolic resin impregnated kraft paper sheets may be positioned in between the
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109&' () - gd)i;«@r(gf the melamine ba.lancmg sheet to the backer laminate is shown in the table of
FIGURE 8. In conducting the experiment, two 7'x5' floors were installed overa particle
board subfloor set-up in an environmentaﬂy controlled chamber. The panels. making up each
10 floor were bonded together using urethane adhesive, The first flooring 1 employed a backer
| laminate comprising a layer of styrene-maleic anhydride copolymer and three sheets of 140 Ib
kraft paper impregnated with phenolic 1.'esin. The second flooring 2 employed a backer
laminate, comprising a layer of styrene-maleic anhydridé copolymer, one sheet of overlay
material treated with silane and melamine, and three sheets of 140 b kraft paper treatéd with
15 - phenolic resin. Both floors employed identical substrate and decorative laminates. The
warpage of each flooring plank was measured across the 7' length at installation, after wet
conditioning and after dry conditioning. The installed, wet and dry warpage of the diﬁ‘ergm
flooring panels is shown in fhe table of FIGURE 8. The average value of all planks for each
floor is given in the last row of the table of FIGURE 8. In the table of FIGURE 8, a hegative

20 value indicates that the floofing panel is curved downward toward the subfloor. A positive

value indicates that the flooring panel is curved upward away from the subfloor. All values

are denoted in.inches.

The specific conditioning program for the flooring samples is outlined as follows. The
temperature inside the humidity chamber was maintained at 7 0°F and the relative humidity
25 maintairied at 50% from 9 a.m. to 11 a.m. At 11 a.m.,, a cycling process was started inside the
humidity chamber in which the temperature and humidity were changed twice. The
" temperature and relative humidity inside the chamber was changed first to 90°F, 90% rH (hot
and wet conditions) at 11 a.m. and maintained until 5 p.m. and changed to 90°F, 10% rH (hot

and dry conditions) at 5 p.m. and maintained until 8 a.m. the next day.



"109%&' ()- @O%&' ()-yl0%&' ()- 10< 10<Qgrshs't=ttz[<N 10F

&10%& ()-S109&' ()-1, YOdOUR ()-!,YM0% & ()-1z . 26 February, 2004

109% ()-!YL" 109%' ()-tt Nuuvww?N 10+ 109%& ()-!yf(s' 100& () - HHLO%! () -
Y* " 109& ()- 3940%& ()-F 109%& ()-wxxSyyzkzl znedE:/ 10 10 7
"109&' ()-5:110%& ()-3!10%& ()- f2 10%& ()-  O#10%& ()-L-
"109%&' ()-znenzzz|i||}xY:/ 10s!'10% & ()-y!10% u& ()-3 -
L10% u& ()-39! 10% u&' ()-nm0% u& ()-,10% & ()- 10}}}~Qa?:/ 10! &$#10988& () -
F" 10% u&' ()-3%0% u& ()-!3%40%ulu& ()-¥sf10% u& ()-S10% u& ()-c}~?4/ 10 -
10-, 34" 10% & () -, 2! 10% u& ()-- F%.0% P& ()- !!-FYd0%NuNu& () -

“*110% S& ()-! (IS&lQ&&d&Jé&tKa} pEfesNfHbdfie USoprising of the styrene-maleic anhydride
410% u& ()-3f10% u& ()-3!10% u& ()-10% u& ()-10% && ()- 10
10- z~ 2N FoPOlYYea laygr aRd three phenglimigsip Jayerscipgrgastyared 1&%5%%&?&2% )wamaaym ()-yF

A U R P B SRR

10- u, 510%0&1&@)0{&%@% \p&hdl3 offlobeitg 0 ofprisifsaDLstyrhd-naleiclBbydrigle chpolymer
10% ug' () -

layer tge silane adapted melamine treated overlay layer, and the three phenolic resin layers,
demonstrated more negative warping when installed. As the flooring panels were condmoned
at high temperature and high humidity, such as from 11 a.m. to 5 p.m., the exposed melamine
overlay layer (the protective layer) on the exterior of the decorative side of the flooring
composite had a tendency to absorb water and swell the panels slightly. This swelling of the
10 top laminate panel forces the panels of the flooring downward éausing increased negative
warpage, as indicated by the values in the “WET” column in the table of FIGURE 8. As the
flooring panels are subsequently conditioned at high temperature and low humidity, such as
from 5 p.m. to 8 a.m. the next day, the exposed melamine of the decorative side of the panels
dries out and shrinks. It was observed that the panels of flooring 1 with no balancing layer
15 demonstrated more positive warping as compared to panels of flooring 2 comprising of the
balancing and liquid impermeable layers disposed adjacent to each other, as indicated in the
“DRY” coluﬁm in the table of FIGURE 8. Positive warpage of the composite is undesirable
as the seams between the planks lift upward becoming viéually unpleasant. This gives the
impression that the seems between the flooring planks are opening, and thus, hurts the
20  appearance of the surface. Flooring composite 1 demonstrated more positive warpage as
| compared to flooring composite 2. Moreover, the positive cupping of fldoring 1 was
physically observable whereas the negative cupping of flooring 2 was not visible. Thus, it
should be clea.r that laminates utilizing a hqmd impermeable layer and a balancing layer
adjacent to each other, as discussed above, provide improved balancing characteristics.

25 As mentioned above, flooring composite 2, comprising the backer of the embodiment

of FIGURE 2 of the present invention, demonstrated more and consistent negative warping on
or before installation than flooring 1. Accordingly, the flooring, or other laminates,
manufactured according to a preferred embodiment of the present invention may be produced
to result in products with consistent negative warping. Negative warping is not generally

30 - noticeable to the casual observer and is perceived as being flat. However, in contrast, even
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Accordingly, providing a consistent but small amount of negative warpage in the natural state
5 of the product may be relied upon to counteract such later positive warping and thereby
| provide a superior product as the observable positive warping may be avoided or eliminated.
In a preferred embodiment, therefore, an amount of the balancing substance, such as
melamine, is determined which, due to its characteristics, provides the aforementioned initial
negative warping in a laminate. For example, using two layers of melamine i:alancing material

10 has been found to provide the consistent and slight negative warping described above.

The different embodiments of the present invention as discussed above are considered
to be exemplary of laminates that may be used in accordance with the present invention.
Different embodiments of the present invéntion may be used as decoratlve and/or backer type
laminates without deparﬁng from the scope of the present invention. For example, decorative

15 layers may take various forms and employ laminate layers in a variety of combinations. As
such, the layers of the backer laminate may be varied to complement changes in the decorative
layer without departing from the spirit of the present invention. Moreover, the liquid _
impermeable laye;r and the balancing layer of the present invention as discussed. above may be
used in the decorative layer or the backer layer without corresponding use of a substrﬁte, if

20 desired. For example, a panel having a liquid impermeable layer on one or all sides and a
balancing layer édjacent to the liquid impermeable layer may be utilized in any of a number of

orientations to provide a surface which is liquid impermeable and does not warp, where a

substrate may not be desired.

The prior art laminates use wood based materials such as plywood, particle board,

25 chipboard, medium density fiberboard, high density fiberboard, etc. as substrate. Although the
different embodiments of the present invention as discussed above may be used with any kind
of substrates, such as wood based and non-wood based substrates, the present invention is
especially useful for use with substrates made from Alternate Substrate Materials (ASM).

Such ASM may include non-wood cores or substrates, such as synthetic or non-cellulose
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smoke suppressors, wollastonite, if desired. The lack of stiffness of the non-wood based
5 substrates makes the use of different embodiments of the laminates as discussed above more
~ desirable fo provide the desired characteristics, such as strength and balancing, to the

laminates than the traditional laminates using wood based substrates.

In the different embodiments of the present invention as discussed above, the substance
used in the layer providing the second desired characteristic, such as melaﬁﬁne, has been
10 adapted to provide the desired bonding with the layer providing the first desired
characteristics, such as the preferred embodiment liquid impermeable layer. However, the
invention is not so limited and in alternative embodiments, the layer providing the first vdesired
characteristic may be adapted to provide the desired bonding. For example, in an alternative
embodiment, the liquid impermeable layer itself may be treated with an adhesion enhancing
15 substance, such as silane, to provide the desired bonding with the layer providing the second
desired characteristics, such as the melamine resin impregnated balancing layer. In one
embodiment, the layer providing the first desired characteristic, such as the liquid impermeable
layer, may be knmeréed in a bath of silane, such that the surface of the liquid impermeable
1ayer is treated with silane, which would then provide bond sites for bonding with the

20 : substance in the layer providing the second desired characteristics.

Moreover, although in the preferred embodiment, the substance providing the second
desired ché.’ra&eﬁstics, such as melamine, is adapted prior to treating a laminate material, the
invention is not so limited and in alterative embodiments, melamine may be treated with silane
after treating the laminate material. For example, in another embodiment of the present

25 invention, the laminate material may be treated with melamine resin first to provide the desired
balancing characteristics and then treated with an adhesion enhancing agent, such as silane, to

promote bonding with a layer providing liquid impermeable characteristics to the laminate.

Moreover, more than two sheets of laminate material coated with a substance,

providing a desired characteristic, on one side and a different or same substance, providing a
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functions different from those described above. Thus, the present invention may be used to

provide a structure with good bonding having desired characteristics even when materials
5 having these characteristics do not readily bond.

It shall be appreciated by those skilled in the art, that although the embodiments of the
present invention have been described above with regard to a liquid impeﬁneable layer and a
balancing layer, the invention is not so limited and the teachings of the present invention may
be used in any situation where it is desirable to have two substances adjacent to each other and
10 “the two substances are incapable of adhering to each other. Moreover, although the
| exemplary exﬁbodiments have been discuAssed with regard to backer laminates, the present

invention may be used for the decorative side of the laminates.

Although the present invention and its advantages have been descnbed in detail, it

should be understood that various changes, substitutions and alterations can be made herein

15 without departing from the spirit and scope of the invention as defined by the appended
claims. Moreover, the scope of the presént application is not intended to be limited to the
. particular embodiments of the process, machine, manufacture, composition of rpatter, means,
methods and steps described in the specification. As one of ordinary skill in the art will readily
appreciate from the disclosure of the present invention, processes, machines, manufacture,
20

compositions of matter, means, methods, or steps, presently existing or later to be developed
that perform substantially the same function or achieve substantially the same result as the

‘ corresponding"embodiments described herein may be utilized according to the present
invention. Accordingly, the appended claims are intended to include within their scope such

processes, machines, manufacture, compositions of matter, means, methods, or steps.
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a first thermoplastic layer; and

5 a second melamine resin treated layer dispdsed adjacent the first thermoplastic
layer for balancing a third layer in said end product, wherein said melamine resin of
said second melamine resin treated layer has been treated with a silane to provide
enhanced adhesion of said second layer with said first layer. |

10 2. The laminate of claim 1, wherein said first thermoplastic layer is liquid 'resistant.

-3. The laminate of claim 1, wherein said first thermoplastic layer is a styrene-maleic
anhydride copolymer layer which substantlally prevents the penetratlon of monsmre
into said end product. '

15 ;
4. The laminate of claim 1, wherein the amount of silane in said second melamine

resin treated layer is between 0.1 to 0.5 percent by weight of said melamine resin.

5. The laminate of claim 1, wherein said second melamine resin treated layer

720 comprises a kraft paper sheet.

6. The laminate of claim 4, wherein said kraft paper sheet is coated with said
melamine resin and silane on one side and a phenolic resin on the other side, and
wherein the phenolic resin coated side of said kraft paper sheet faces away from

25 said first thermoplastic layer.

7. The laminate of claim 1, further comprising:

a phenolic resirsimpregnated kraft paper sheet positioned adjacent to said second

layer.

8. The laminate of claim 1, wherein said end: product is selected from the group
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consisting of a flooring panel, a counter top, a table top, an exterior wall, an interior

wall, a sliding, a roof top, a facade boarding, and a work top.

9. An end product including a laminate according to any one of claims 1 to 8.



