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| noor por kel 8! Bubit ASHREEAFSritN:09195,065 REPYLARARA LY bfed Of | oW ng

co- pendi ng, ~ conmonl y assigne tent pli1catl ons:
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Tl od eatongB 16 188, wER I RRoralel birem by e elence, Rerpromr & s EMARCRER
FI LM AND METHOD, OF PRODUCTI ON', filed February 11, 1999; Serial No.

09/ 226, 518¢ follgwing coypendingr cammaopinastigagsl, Lo Patentrnndicatigusniemzl TO AN
ALTERNATE SUBSTRATE MATERI AL", filed January 7, 1999; Serial No.

09/ 294, 72®. 08267 ¥P3entitlad/f SESEEMVAND/METHORUIOR RRMSOSIDED SHEBTFebr uary.
2004 2 FILM AND TWD S| DED SHEET", filed Apn719, 1999; Serial No.

08/ 978, 0 AREATING™, dided QEAMERI $99; QANKSUBIRANEN FNEW thiTed ‘PEEMEWTIEYBI NATI ON
W TH DECORATI VE SURFACES', filed Novenber 25) 1997; Serial No. 09/161, 270,
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LANIhtAT%QEZE}CN NG A PLASTIC FILM . filed July 29, 1999; the disclosures
of which RN ATER S TRASEMATERIALL efiled Januapy 7,89994 86821 0004 TECHNI CAL
FI ELD The present invention relates generally to the nmanufacture of

| anmi nat edNg 083941733 sentitled SLAMINGETE EMPEQY INGIJOUAD, REBISTIANT t ops, table
tops, and wall panels, and nore specifically to systens and net hods for
manuf act uri ng such products to include a liquid resistant film and anot her

| am nate material providing a desired bal ancing characteristic to the

| am nat ed product. 26 February. 2004 BACKGROUND The ability to replicate
natural materials has substantially inproved over the years. For exanple,
decorative | am nates have replaced natural materials in the construction of
furniture, cabinets, counter tops, flooring and other surfaces. In each of
t hese applications, a decorative surface nmay be applied to a core |ayer or
substrate, nanely, plywood, particle board, chipboard, hardboard, wood
wast e, medium density fiberboard, high density fiberboard) inert mnera
board, sheet rock, plaster board and ot her substances. The core |ayer or
substrate may al so be made of Alternate Substrate Materials (ASM. Such ASM
may i nclude non-wood cores or substrates, such as synthetic or
non-cel hil ose substrate naterial, for exanple, recycled 10 plastic
substrates, ABS/ PC) nylon) PVC, or the |like. However, a core or substrate

I S not
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decorative surface or de ot her benefits.

that tradiPPPoHdIlARPEIY E@tlhlce 47526-ROR 2928 %P utitled "swsmmm METHOD

I ncrease SRS pemb @q;@ s al so
known th;?j%?gl onge%q%?}pﬂésurei'[? Bpﬁgﬁjﬁé’ﬂ%s%ﬁr “?%?9 1%?55’nat es
bound t o the diseldsusessfavhdeitase inmbepordted harejn by seferktve. exanpl e wat er, such as by
f1 oodi ng through the sub-floor, adversely effects not only tradltionally
constructed | am nates, but also the substrate, such as by causing swelling,
peaking or blistering. CGenerally the decorative surface of a | am nate
conposite, such as a lam nate flooring, 20 is designed as shown in FI GURE
1. A high pressure |am nate 10 may be conprised of a thin alum num oxi de

I ncorporated overlay sheet 11 inpregnated with a protective substance, such
as nel am ne resin, which provides col or 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 ae treated sheet, and sheets 25 13
and 14 of kraft paper inpregnated with phenolic resin disposed bel ow the
decorative sheet. Traditionally, the backing layer is simlarly designed.
As shown in FIGURE 1, the backing |ayer of a decorative high pressure

| am nate 10 may conprise two sheets 16 and 17 of kraft paper inpregnated

wi th phenolic resin disposed bel ow substrate 15) and a bal ancing | ayer 18
of an overlay paper inpregnate with a protective substance di sposed bel ow"
the 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 nay be a nelamne resin. Typically both the backing |ayer and the
~ decorative layer are bonded to substrate | S by using a suitabl e 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 gluing several pieces of ‘
l'ami nate flooring together at the seans, the decorative |lamnate is subject
to a different environnent than the backer lam nate. That is, the exposed
decorative | am nate experiences tenperature and humdity fluctuations of 10
the roomenvironment. In contrast the backer lanminate, is exposed to
tenperature and noi sture changes of the sub-floor over which the | am nate
flooring is applied. Moreover, prolonged exposure of the backer |lamnate to
| i quids, for exanple water, such as by npoisture penetration through the
sub-fl oor, adversely effects not only the backer |am nate but al so the
substrate. The traditional flooring panels are, however) not designed or

ot herwi se properly




systems and methods for manutacturing such products to include a liquid resistant film and
15 agapt eghotter RERRENSA{eRal Rbvilii Libe %Bb[%yg@&g dﬂ MhEQnENt s to
whi ch the.decoratigg andﬂgggﬂggg?gnina?gs are exposg&.%éﬁg I nventive
sol ution Wﬁ¢ﬁ%event t he penetration of npisture, such as water vapor. or
hum dity into the backer layer, is to use a layer that is liquid
| nper meabl e, such as a styrenenal ei ¢ anhydri de copol yner |ayer) at the
bottom of the backing |ayer to substantially prevent 20 the penetration of
noi sture, such as water, in liquid form This inventive solution is
di sclosed in detail in the above referenced U.S. Patent Application,
entitled "LAM NATE". Although the incorporation of the liquid inperneable
| ayer into the backer of the lamnate. flooring in accordance with a
prefered enbodi nent of U.-S. Patent Application, entitled "LAM 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 low humdity has been di scovered to increase, as in the
preferred enbodi nent disclosed therein the nelam ne bal ancing |ayer 18 in
the backer lamnate is replaced with a |iquid inperneable |ayer. Thus, the
novenent of the nelam ne |layer 11 of ‘the decorative side in conditions of
| ow hum dity may cause the flooring panel to warp w thout resistance as the
| i qui-d inpermeabl e 26 February. 2004 | ayer does not inflict an equal and
opposite shrinkage and thus the | ateral edges of the panel point in an
upward direction (positive warpage). Such positive warpage of the flooring
panel is visually obtrusive and often tinmes necessitates replacenment 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
conprised of the liquid inpernmeable |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.
Pat ent Application entitled "LAM NATE as a sufficient bond may not be
achi eved between the |liquid inperneable |ayer and the 10 nel am ne | ayer.
Attenpts have been made to bal ance and/or counteract the humidity driven
novenent of the decorative |am nate by increasing the nunber and wei ght of
the 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 nelamne treated sheets were used in the decorative 15 lam nate to
| mprove wear resistance. In the preferred enbodi nent of the above
referenced U S. Patent Application, entitled "LAM NATE EMPLOYI NG LI QUI D
RESI STANT FI LM AND TWO SI DED SHEET' a net hod of incorporating a nelam ne
treated bal anci ng sheet in the backer |lamnate is descn~bed. In the
preferred enbodi rem of the above referenced application, a |layer of 20
phenolic resin may be inserted between the |iquid inperneable |ayer and the
nmel am ne | ayer so that both the liquid inpernmeable |ayer and the nel am ne
| ayer may be used in the sane |lamnate to provide the desired |iquid
I nper neabl e and bal anci ng characteristics. However, in order to properly
bal ance a conposite having a particular characteristic material associated
with the exterior of the top or decorative lamnate, it nmay be desirable to
have t he bal ancing 25 layer close to the bottomexterior of the backer
| am nate. Thus, when a |lam nate flooring has a nelam ne i npregnated overl ay
| ayer as a top exterior surface of the decorative side, it may be desired



cabinets, counter tops, flooring and other surfaces. In each of these applications, a decorative
bal ancing | ayers do not readily bond with each other. Thus, there is a need
in tRe arfurfags may 85 apRlisd smal COREHAYSTOLTub RS MATEIH: POtk RATISIeD921y ovi di ng t he
advant age gpigoat 192 fBbAH! HELPFLANGhdkLr BURTy B il RULiEY S HBRY, inert
advant ages_gJﬁc er’eamgy t he ?clpthﬁd%;lrrperrrea{?fe %‘%lé‘ri. ere@i s a further need
in the armifepat baardysheetmoaln dlaster hoatd afid ntheufubstannes.nGhe core yeey stbstate hat t wo
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objects, features and i cal ant a achi eved by .a system and
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conpat i bl énchideld vathQlln@finktaypesdublvi Ng a desired characteristic, such that
both | ayers providing desired characteristics 5 may be used adjacent to
each other in @®fteard BadkihgRels. sedidéd RXBEBpRsitEsiGeIBRhe AbStrat tablladcatid ng

| ayer of a | am nate conposite, such as nelamne_in_a nelamne_ resin

i npr egnat SBPEAEEY Of thegecgrating aTase Of Broyids vites benehitin Aol Wslkaewe nihe artdhati qui d
| mper meabl g, ditREI migS pefhufSlamindleY bEAGd BRESHaC WML LEseCR RRENKER In 1HRY €T -

Accordingly in an énbodi ment of the present invention, a bal anci % sheet,

suchlas a enuireasnentdl emidityr Moraever itisalse knpwn tabpretbngel] exposure obtherfioofing er

provi di ng i guid.i : I clerishi ' el efic
rbyart ag pestél Halle oFREGIEARoBE AN B65ChsE pftiard gy RoPLURBIR, O
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5{1 5?222?nﬁf%i%%mf#?@%%ﬁ%f%ﬁg{fib&%e%%ﬁn%%%%ﬁa% I%f%&l??suc ‘o
g o ik SRS Breri's
e conpled ShelPiegy g dasoREh Fifres ohblamidiis (OB AP S togt e

desi raad boisdiesignedi dsihéwe id FIGURE 1. madiigegredstredafiakte 10hhay Hecompeisddadflaythisef ul
as traditiaonal nel ampe i rrg egnat ed sheets do not provide a desired s&ﬁgdi ng

with the | FHEUHT oHds meorpritedipyetey shagt Idrimpresngted wHh & PERIBTHE Tbstangs.
present i nyeklafie ki WRLAFORBed RYSR Tastitds, hhRineR, dHefitiafrekiflagtBADIIG | ayer

are placed adjacent to each other,. and tRus both flatness and enhanced

l'i qui d resFetstance kel iGepqsusip avatert dhe high porspise laminaterh) By egpior e deeqritare

| am nat e. t 8. i1t I @m’ e Sodl n m
t he tradi t;gg'%éﬁ)ﬁ ﬁﬁﬁ?%gt%&ﬁggl g sgﬁéctﬁlt‘ﬂgt(ﬂp@%ig%% ancil ngt?%ah%des%g%’sgﬁgsh onger.
t he o¥Y er ndstantl 3¢ ef krafiopeperampreagnatedivith ghiotic nesint dispokel Yekivatiei degorstiechestay

be pl aced close.to.t.he.exterior surface .of the |amnate to 25
or Feapondi ng. | vetarlgihe hebipedioer & SErilfty Brtimefy o3 tbevm B Gu e £ofe

bal anci ng lvaskifi@lager dfia deBeraftvetlig presbunRAMNAFEIN may b rReise S @ EheBls QBRAE 1D of
agent, sucgﬁas silane, is mxed wth a substance providing the desired

bal anci ng CH&} Renes impregeatedsyithphegoliptesinidifaosed Selaw substeatey k> ded 8 baRndes laysunt
to provide | ' s AGt erl. st : ' t ance.
In the pr eflteweag%é’rbr% d'%g{\ltﬂ,ﬂt e&g%ﬁ%tﬁg%%eﬁg%%gggg@{eg%glb%gﬁe resin
used 26 February. 2004 for balancing a lamnate is between 0.1 to 0.5
percent by weight of the nelamine resin. Alamnate material nmay then be
treated with the nelam ne resin, such as by coating, saturating and/or

| npregnating an overlay sheet with the nel am ne resin, using conventional
met hods that are well known in the art, such as by using a Kiss water or a
reverse roll confer. The 5 nelam ne treated |anmi nate naterial may be pl aced
adjacent to the liquid inperneable |ayer and subjected to heat and pressure -
to cure the resin; as is known in the art, to manufacture the desired

| am nate having the desired liquid resistant and bal ancing characteristics




As those of ordinary skill in the art will appreciate, the decorative and backing layers
10 t enmper ghiik&q3Rd ol IJ el ef_d.n t DI
enbodi nent ﬁ%scussé%wg@g%/@?ﬁg@% %n(r%(r:hl% r‘ig s&%g%l%lﬁnéléﬂlﬁa{;&ﬁ@{lﬁ gﬂétégglgﬁ%%e to
t he ext er inventontd doeaboke thaustednimatieesas t he bal anci ng nel anine | ayer is
separated fromthe exterior surface of the conposite by only the liquid
i nper neabl e | ap8er instAlativinysuoh es/bidglnigg séverd picesaet limihae Gboripgabgethetaettiest i cs.

In typi | ani. nat es, .t face. to be, hal anced he nel ani
| mpr ognat SHTBVEP L5 Al BRte {4 EPineo KO S aeEt trb PIRDSHE AORP st
surface offhiths thieexposdd dofafivé Batmite ckperidicsy Rmpbratur® ardGRidi@l MichAtib@veT t he

bal apci ng_ | ayer close to the exterior of the backer |am nate. Mreover, a
priot’ art ﬁ&}‘é?linafwgmnti iPp?oeHh%ﬂéa bygkenlafnate, iy smesed ° wmpstae andy | ows

only a |i micisaste 2AR1pRE op@ewﬂ&ﬁlﬁmghwmm;aﬁgﬁ afflicAEMUTERRy, T O bE

used, and thus is not 10 able to resist the pull of the nelam ne |ayer of
t he decor &FYlonger gxporaiecof thebaskerdamipatgiie Hqvids, dorn dxamplervertdrasich apby meisame ne

e _ : j (i . ; . T on
e ot her P oh SE QSR nG RIS el N0 oERP PO S bl WO B
provi ded tsubstiate. | Theitreslitionalificoring preisrang, ihoeveeerbnutidedgted dir otheswiesdpmperhe, as
kr af heet | I . ~absor bj | ani t.h traditi I
over 1%y SREBtCBusphrailif By B SRR bpT S Peratonas Rayugy s G o
stronger luaékadker Bhisates die biRsal. t er nat i ve enbodi nent di scussed above, the

| ami nate may be saturated with a greater anmpbunt of the bal anci ng substance,

such as nel anm r@ne itheakiebyolatidnavipfeyeititBe péEtratdLofl oiktartinth fab fated vagorion
cases where the .decorative, side uses nore than one nelan ne resin

i mpr egnat eNTUGHEPLO; the BREKET lauerals tputeradaves tht diquidbimpemeablectuch £1 & Sy he
| ani nat e. mAleid bakyREiQE eo;l,dl}mérsay_ar,taeﬁl@%%lain cff@y@ﬁatc@gg 19Er tmsb%ﬁ%@c][smmt

invention to provide a liquid’inperneable | amnate 10r use wth ‘decorative

panel?8, subhpenstption el meistism spch as Matersin' liguidtfhen. This inveutive solutiomisalifslosed t he
present i ' | Qi?- | natk | sired
bal anci nfﬁﬁ?ﬁ%@%‘?&%ﬁf@?@%‘}@ﬁ?ﬁgr %%@%W extrene
condi tions. 25 : e ?e?i%

~invention to prlgﬁdgfgh éﬁgllgm %I?g&%/m&ftﬁggd@?gm %@@ﬁ%@%‘?t&hﬁ%&%ﬁzﬁ“ a
bal anci ng leminate fliicsing e eiccadjancrewith ¢ prefdred| endhodtheantpfUi8e Ritert Applieation] t i s,

still anot heal-advant age. of . t he present .invention t rovi de a
liquid i m%?%%ﬁﬁ%ﬁﬁ@éﬁgﬁﬁ%ﬁ“ﬂﬁ DIONROGH: B AL AR o Hieeeniire 5
Febr W&ry 2Qfdpdsite td sthisdisg whtler, alRoseheivityQEhind dstbratidy Rifimgetoondifiendsaset

i nvention fo. rso%i c{%&a [ Ui%f [ g&grnvéggfe fl ooriﬁr&) | am nat e_nhavi ng a core
| ayer. or 'SE‘H@B%_ & REGRPEERE B0 96 @5 e PEierEed ahodipant fiselpsed Alggn Ahey
‘havi ng t hem@RiineshiRoing MyeN D8 RNRE Bick& 1hdinkSs réplackSwith falﬁﬁﬁih% dffebyit ﬁgér

“advantage of the present invention to provide an outernost Wa?er resi St ant

f1 ooring | AR#s theangyemennof thy melapinplayer i) of thei decerativd sidrcin sgnditiensadiev i st i cs

di sposed agj : ] ' nt lLayer. ... .The foregoing
has outl i nglhd’ﬁlr"a gﬁf?&%‘%%ﬁﬁ?géﬁg% ?é%lt\té\%%vg? aﬁ%é@té%h#ﬁnég\#j %11 \l/lglﬁgé'g%%MS%g? he
present invention in order that the detailed description of the invention
that follows may be -
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bet t &r uné@?‘é%‘b‘a eﬂ%&d‘umﬁﬁaﬁmé@ﬂmdofammwwnmableﬁmr positinoedn wi | |
be descri B@Q:el:&n'&%ﬁfa!&@%?@ﬂe SHbelal | H%{yautegé gte% %te@{cxlair}%ﬂ a&{{? ﬁ{a the

“invention. It should be appreci ate ft the
concept i ofelminedprataditalaneing sitienie mot idegpbreddntoalye tackerdaminkty detcribédziadhas a

basis for Vi her carr sane
pur poses 8@% Y eHr%gg%E]Fg ?ﬁ%g%ovgﬁ&%rlcfw%s%g t%ﬂtéé’ph%m%ﬂﬁ%egggm
skilled i asam.aem bbhdiinag notbecghievead lRokecaIRSliduitinipenseatR et asle@art from
t he irit _and scope of the inyention as set 15 forth in the appended
cl ai B, %%“31 Yﬁ }’3 bﬁl@e%@@ﬂcpﬂl@ﬁf @ﬂwm dogen 4 nore
conpl ete memsﬁtamer@c@ffm ha[%f i Rhd AfinbeR Bk WEEHECNANDIRASR:

o

t hereof, reference is now made to the ow ng descri ptions taken in
conj unct i SFFimpresnpied krafiopapsnsheety indthe hrakgslaminatetpivishd a W@SREGKLBH Homgever,

schemat | ¢ saéh Grphle kol Bk £3AekioEh B B id Aoichermife of 2

backer i n accordance w't Irst enb e presen I nvent i on;
FI GURE 3 idgcqratineHaminaieovhsh two bauﬂoe&melmmmau&alhnetsvwérhuwdsedmrdtcﬁmtml ment

of the prqggns 0 RE 4 is a schematic of a backer in
accordance w ttﬁkgwyf%lagﬂn%%’ rre%th of the present invention; FIGURE 5 is a
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ermbodi ment"LAMENATH EMRIGQEING LIQEID RESISTAICUREM ANDVENQ SIPHEESHEBT™ a

the. pr ese PR eI RRo ST P RPE BTl e s 1 HOWH (HRSRESUl 1§ of

3( &eJ rR :ém; Nt described! e @%féﬂdr&ﬂ)oﬂﬂn@tt bt 0O RbAL r&&reﬁéed%bmtlb&ea hfropat e of
phenolic resin may be inserted between the liquid impermeable layer and the melamine layer so
that both the liquid impermeable layer and the melamine layer may be used in the same
laminate to prov:de the desired hqmd impermeable and balancing characteristics. However, in
order to properly balance a composite having a particular characteristic material associated
with the exterior of the top or decorative laminate, it may be desirable to have the balancing

25  layer close to the bottom exterior of the backer laminate. Thus, when a laminate flooring has

‘2 melamine impregnated overlay layer as a top exterior surface of the decorative side, it may -

be desired to have a balancing layer of melamine close to the bottom exterior of the laminate

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




Thus, there is a need in the art for a system and method of manufacturing laminates

26 Fgbru . 13 TAI L DESCRI PT1,ON. FI GURE shows, .a schepatic of a
o Bt o PP uSiRg e sivaltigss of e tatnn b G1Cine 1408 80 HSmUB Y iR ba R BIBEEA rent
of the preffeed by the Gkl dapdreitdelagerbodi ment shown in FIGURE 2, |ami nate 20
i ncludes a | ayer having a desired characteristic, such as a liquid 5

i nper neabl e | djiete Rb fuptlienesdinlie frt Sir\ar nemmnl aletiod 20 hyslifh@trsORinaR!

| ayer. The renemal ei ¢ anhydri de copol yner, i.s. preferably DYLAR Cm
nanufactu?@gh%§ KB 8% E@mFﬁﬁ}wﬁFP%£§HQP@“WﬁFB?WEﬂQﬁ%dVPHQWQ anot her
desired clqiradéiirdctrishes RACHL Aiced aBREGRdEach B8llePin ARMEGAARGLHIAYEr 22, Ay
be di sposed adjacent to the liquid’ nperneable styrene-nmalefic anhydride
~copol ynmer layer 21. The lamnate material used in |layer 22 may be a
traditional 10 overlay sheet. If desired, one or nore phenolic resin

i npregnat ed kraft paper sheets, such as sheet 23, may be di sposed adj acent
to the nelamne resin inpregnated | ayer 22. The styrene copolyner is

hydr ophobi ¢ which nakes it |ess perneable to |iquids, such as water. O
course, where other materials are utilized in providing the | am nate
adapted according to the present invention, polyners or unsaturated
nononer s having other 15 characteristics and/or chem cal conposition may be
utilized to provide inperneability to |l'iquids, such as water, and bondi ng
as descri bed above. Styrene-mal efi ¢ anhydri de exhibits good thermnal
stability, in addition to exhibiting outstandi ng bondi ng characteristics

wi th phenolic resin inpregnated haft paper. The excell ent bondi ng of:
styrene-nmal efi c anhydride with phenolic resinis a result of the strong
hydr ogen bondi ng between the acid anhydride and 20 the unreacted hydroxyl
groups of the phenolic resin, and/or. actual chem cal crosslinking between
those sane two sites. However, the styrene-nmal efic anhydri de copol ymer does
‘not provide the saline desired bonding with nelam ne resin inpregnated

| ayer 22. It is believed that several additives in the nelantine resin used
for the treating process during manufacture of the lamnate, interfere with
t he hydrogen bondi ng that could occur between the amine sites 25 and the
~acid anhydride. Therefore, in the preferred enbodi nent, the nelamne in the
mel am ne resin inpregnated layer 22 is adapted, preferably prior to

i npregnating the lamnate material, in order to provide a desired bondi ng
characteristic to layer 22 to facilitate superior bonding of the nelam ne

I npregnated |ayer 22 with liquid inperneable llayer 21. In order to provide
t he 26 February 2004 14 desired bonding characteristic to the nelam ne
resin, a preselected anount of an adhesion pronoting agent, such as sil ane,
and a predeterm 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 with a mxing shaft with propellers to disperse the adhesion
pronoting.agent, such 5 as silane, into the nelam ne. Once the nel am ne and
sil ane have been m xed) the m xture may be punped or otherw se transported
to atreating area for treating a lam nate material, such as an overl ay
sheet, with the nmelamne. In the preferred enbodi nent, the anount of silane
in the nelamine mxture is between 0.1 to 0.5 percent by weight of the
mel am ne. Preferably, Z-6040 Silane manufactured by Dow Corningmis used
for best results, although any type of 10 silane nmay be used w t hout
departing fromthe spirit of the present invention. 'f he Z-6040 Silane may
be designated as a 3-gl yci doxypropyl hi - met hoxysi |l ane. Sil ane exhi bits good
thermal stability, in addition to exhibiting outstandi ng bondi ng
characteristics with the styrene-nal efic anhydri de copol yner layer. The
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f eed$ nor maybbutedndimcdit %o eachmalrer #0Slanirereyame]. Fobstapte a E0kstdret nsa bel ow a

certain | . Rolle 07 may be subnerged .in substance 709 up to a_ desired
Covel depEificing e 8Fa hintihomrosdt Bitihoneae ovuaans o Fifpregaimdt e

i Nt o sheethes, nidp bk @baptédtomyvibe eniahddbonding VR 8-kl mpaHeank lyfie qd@RER tO
whi ch .sheet S is su%g&?d I n._ substance 709 in pan 708 to control -the 15

amount of S¥EBETRIRS SAPRYYASE BY¥ET nt o sheet S. Thus, a greater- amount of
substance 709 e jnpregnated into sheet S by lowering the roller 707.
Nbreover, the %f&@&lﬁﬁﬁﬁ%ﬁ;‘%@%ﬁm?mma%@hahaﬁlegﬁlmebamhms@ sheet
S ey al s eehenitditiprQinked sp&gtmga&amjacéﬁ% Eueq%_%} bevid':‘ﬁé RO @lddenGeoite
speed of the rollers the anount of tine that differed parts of 'shed S
remai n suSHERGEItcH spehaszowyTRRs mplaic aphitdride layer, Theibslanding sheet preforablyol | i ng
the anmountai2fke9theStiass | | g% hFoRYel : {.sheet
S. In the preferred en‘%’ggiﬂrrfg%?tl{lepﬁjvg??ate ,ﬂrs.eet lgjeé{a@égg&g?%&%m?er
710 whi ch apdpisBerits positée wdrpage of elfloering Qnpdskit, dor exgmgliey The sichepnaéier abl y

| ocated n : ' I take advant age of the djsposition of

t he surfaggﬁygbaékgéﬁgré%gégﬁlu%%gdﬁg?8@%/?“ cgoe SEPYYes T r control the
amoubd of impdreteaility @ (i§uide N"Themelgmas inpregiatdd shdéts theqieferrsd &abodinEa nag5
been i npregnat ed, w t h subst an 7Q9 by subpergence ipnto, pan_708, the anount
of subst anbadsE! IRTETIF AGeBH< nette Witk hipidmpemenbls sofep, Se sispgoialy

cont rol | ediskf! afkridaal Hexime uz% et 8h RoPpraGial Eﬁﬁﬁmﬁﬁmn%%tﬁ R
substance ,jn the sheet. Thus, i esired, netering device 711 nay be

adj ust ed, @H@Hméﬁmlfy"b]ﬁéhﬁ& nmoved towards roller 710, thereby reducing the
anmount of subs'zﬁ}réce 709 remai ning on sheet S. The excess of substance 709

that is renove FdoResndiis embodmeRtiff ther gresenbiguentionghe melapying layesBng theaught
in pap 708iqufdindplBndblesyeh aRdhlackd s‘%h@%dmdﬁ B ARY s BotnTBREANGE 709
renmai ning on sheet S may be i'ncrease y adjusting netering device 711,
‘such as byeohprsed ligpid gesistance may he provisied te thercomgositevamployhigithé backer kaiinate. 710.

armunt | of Sbansr o MEba e LR E R e divoR Y RG] Bl o "¢

enbodi nent suchrtitae therigladeing skeeeik hoilenganthaiotitekmbit dayeh i Hbwery, ih¢hisiegbbdifent,

precisely trol. the anpunt .of cpating material_ remajnjng in sheet S by
Fermovi g 608 Lebing FRAGRBY Salfrer SfEk!oHds SRt Srata orabe hifdate o paiee

pref e5r ed enrhepbtii layei®f tHel deGoralRNel iR thislpre ARk aSRSirdd talkaehg AhmBhie,

proj ected under pressure at an angle froma sl ot-shaped sir nozzle onto the

surface of sheeln the prefiifed etbiolimest) s hdiRsio pkéin eAtSlicB s SildMBME RikedUppOr t
such as rol ltgr 710, the sheet of sir is projected onto sheet S 'so that the

ai r. stri ke¥t8asubstancy proyling ke desitgd halandng ehagprstaristiel sashoasrmelernine pasin inrce 709
may be renpyxg i ﬂﬂnﬂﬁ- Wyl on sheet
S may be adj ug&%ﬂg@y&g@ﬁ{t rt%sfrloiur?g ow lr?r%dc gﬁuol S gﬁ%gg)ctglgg@WSW face
of sheet Ssubskiace. dn the po¢ferrebembadithéntythe ampars ©f sivme bBdesiito facmelamihe sdsiaeised,
the angle at which the sheet of air strikes the surface of sheet S, and/or
the tune during which the air knife engages the surface of sheet S) i.e.
the speed at which the shed is noved past the air knife and/or the tine
transpiring between the application of the substance and the engagi ng of
“the sirt knife. Fob exanple, by increasing the distance of netering device
711 fromroller 710 the anpbunt of substance 709 remaining in sheet S may be
‘increased due to 20 the striking force of the sheet of air of the preferred
enbodi ment sir knife, against the surface of sheet S being reduced.
Accordingly, the preferred enbodi nent includes, a set of saew adjusters

whi ch are provided at the end of netering device 711 to adjust its distance
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Sheets S i@eltahm tiartedmibity nitdiaPRkEbe placsl ﬁﬁ%@ﬂ%mﬂﬁgﬁiaﬁﬂﬁ&m&ﬁblma &'and
condi ti oni steﬁ to preferably condition substance 709, such as by drying
or curi ngSutHStedithhieat sad presire Wawe the rpgss apis kegws inthe proegnanmiassiaite oner
712, The gty QRIEFBAL ndviR 16 a6RBE iki; J)ngiu}ih' ﬂ?st 1
desired, different t(_arrvlli)%ratures‘, gh??%gmwa,ﬂg%ee Bg g]%g%#%ls 8ca aﬁly}s}%s or
26 Febr uaPipvidEahe desineth gharadteristinyadjasentetoreeeh otbet. at different points w thin
conditioner 712, to facilitate efficient curing of substance 709. For this
pur pose, di f f el aligEmativmemibgdimenttof thefnseseatdaynption, afiagt side of adarhidetd i n

di f fgy ent-pas Lt ) dj L r 712 is
nmore suitable S@cﬁ?’?ﬁ%&sog%g?fé%é %gg%ﬁgfﬂ%dn%éﬂr%%ar %?gglodﬁgisﬁ&gner 712
i s nore sxtttatel e @ther wide nfjthe kdiff papeemby bebvsttahwith melamidecs pattare off desired

an optimnu erature or other conditioping attribute, i ch when -appl i ed
in combi nar%elia%r@%ﬂ%ﬁﬂ?lﬁe%ﬂr %@F‘@ﬂ?ﬁlpfe‘d‘ﬂ%“?&f‘?‘&a ﬁbﬁﬁ%ﬁ%ﬁ%eﬁ%a@oﬂicgng
materi al  asphmdiici@sino A Hetepi @deMNthdd foe Mah@hcturiysuble s Galigddé alaRSiaBatGhelld3at
substance 709.is reﬁ to an%tgtgcept abl e degree, The acceptabl e degree of
curing rrafnﬁ}éthﬂﬁf’é'?‘ﬁia Wagss ithe fovbie treqted shestehasdesnsdsclpsed fradetaibintag ¢ hough,

condig i on%oﬁdr2fe¥b%§e&3&ﬁxﬂn&ﬂﬁ9§sig|%&it@§. Fatedl APHIR AR etdled S5 YR TSR a8 Of

appar at us }gg%gbe used to achieve the desired curing of the substances. The

series of P& TR FROpEDED- SAEE R FREATIHG ¢ Griws.tin thisesiternative einbedisew; s,
wetting dey - | L | to
cont ro? a%}:i%l{r;rﬁ?hr?gﬁ on oP&%}cl)irJ\%?tﬁ i gfr?ged %Jccﬁ&\ég atleJgt &W&“ﬁ%&%ﬁtﬁ%&%r essure,
moi st ur e |cbemfterigicao the lamindte, swhas thedigeid ithpernieabla tdyere withahemsiambet resdsul t |,

such as a i, enetration.level of. sheet b ubst ance 709. .The
onbods wonir SR AR 3t BRid RitemBtIATE o Berdhy SRt oy s igine thes
preveat s: tdesirgichabintiag ichata@éristio agjaténe td the GayeSrobidinl e deRTNEG A impermeable

Addi ti onal | the, b agci | ayer. 22 of the enbodi ment ;shown in Fl GURE 2,
provi des tHBEFEGHS etic QIPE%?PF% o5 tRygls RPEHeRs the melagiine sesim unpregrsia shestand

bal ances a2 theQfteride ofie mﬂtgﬁé&g%oﬁmggﬁég?%éﬁm&w& 10hhe

protective substance, |ike melamne, by coun he pressure exerted
by the corlp®Bigisiaisurstantiplsy prevent nesitieecwarnageas thesgsmpasite. (not shown in t he

FI GURE), thus preventing warpage of the conposite, i.e. causing the
conmposite to rehs difeenembdimentsyofithe presast isyeation as diseussed abpwe prsfvidsr ot ect i ve
subskance | (N : ) E&F'!] t surf n 25

t he tégcor a%?\efgeﬁ%sgig% aﬁ?mrréagl %gﬁgéﬁﬁgﬁ re oaﬁ’g\i}ghﬁ%ﬁ%g&%ﬁ ngmﬁgégf 22 of
t he enbodi pPrevidesimparmeabilifi 1GUIREIR, ssh et weter, tdoe tditheanldicion of the lighidce as
possi bl e opn th ker side to re effectively counteract the pressure
ber t ed by saTrRRaR R eepls e TR S fmestinest s B g SR b e o the

| mpr egnat etict@beution BPa lagdie ucBas tHe rhlemaba IRpRgnefed RlyeRREhE baske? atitoned
26 Februar, 2%04 18 next adjacent to the liquid | npernmeable |layer 21, it is
very cl oseTEEO¥ alowRE the OMPOite i remain sy o errondrr saggefi des a
desired bal ancing characteristic to the lam nate. Typically, the thickness
of the liquid inperneable layer 21 of FIGURE 2 is 5 mls, the thickness of
the nelamine resin layer 22 varies from3 mls to 7 mls, and the thickness
of the phenolic resin inpregnated kraft paper 23 varies from7 nr7s to 11
mls. Therefore, in the enbodi nent of the present invention as shown in

FI GURE 2, the thickness of the backer lamnate typically varies firm15
mls to 23 mls. However) in sone applications it nmay be desirable to have
backers of thickness less than | 5 mls.




the liquid impermeable layer, thereby providing the desired balancing characteristics. In

Ther ef ore Qdagngtr gg‘R | e.preseminvention as sh
FI GU lyﬁi%glcorrpr |e§§§ am g%tbermgéﬁdegu é g% zﬂ%‘ﬂ°5%l’ %‘%ﬁv% g‘?e sheet,
treated wnﬁtbe dec@udmsmamsatp,rfbmm gutdmsost fdfach af the dedorgtivie tamifiate, hTBé‘rcﬁre

bal anci ng. | am n side, and a same or different
subst ancet&‘%@f% ﬁﬁé’gﬁaegs eﬂ C?‘ﬁ %Féﬁ%?“&fth%%’ﬁefé%m’&a@ubst ance
providing str ural cha.r acteri I | ke c.resin, on the_ other
side. A syste ﬁ?f’v%tal?&?r%fw‘ﬁ@ hﬂ?@%@% alis peen
shown andoﬁigmmﬂeedmbamtmmemg&ﬂseﬁeé emle@ nfeRiHIRd kY bé Ginld iPnot

Pat ent i cation led "SYSTEM AND NETHOD FOR TWO SI DED SHEET
TREA g"lf freregisibe BEJ&JP thy melpgrine]ayes of e dngorptinedapiatta: esaesially svhsn mpre

refer encemahreméta t%mﬂdhfﬁﬁ@}esﬁhﬁw&efihﬁ{m in AgBR B dide N tides. T rom

t he bottom up a |§h|d i nperneabl e 'l ayer 31, such as a styrene-nalefic
anhydr i de lasspms-yQaithe @@@rhﬁﬂd\mpra@@mlmmpa umitt ages @m@eetswrbeaso‘adw af t

Pne et her TR e IR el 82 o888 o PR ISR obFE00 o5

si de of t laksokbing mopaa;pelmnsiaem a&?adimelsovbh@ dhie€uiseld inppiet ﬂﬂbbdkﬂr hﬁMﬁIesBl as

the pel amne er 32 ha ed, as.des rlbed ove with
reference ?qu)&ﬁégiw??g bﬁ% Frdgrhél °d’flt°’5’6?\¥ﬁ??§’ abg¥e, e h t he
st yr ene- madmifiite mm;damfheemma witRter hiaj@it oBihe balafcihgd ammdn&;Ssdcmaer neabl e

| ayer 31 prq?w des a first de {ed characterjistics to the | am nate, such as

maki ng t héDSRmps dheely Allopang the lampnats fosempia flakeses imgeses viipae the| &?ﬁf?ﬂ”@fﬂﬁd@ol i
resin i NPheeyaéRdhid HelmdBRE re3 i ﬁ&iﬂéé‘cﬁﬂﬁ&ttﬂ oviheSd &ég‘upﬁljo?&ﬁg D9 e

characteristic and a desired structura aracteristic to

26 Februar%%@pcltgthwlpmmel y the thickness of liquid-inperneable |ayer 31
of FLGURE 3 is m|s and the thickness of the nelam ne/phenolic resin

i npr é8nat ed kr éﬁllef%%t'ﬁelﬁ isgptechaicabadvantagn of the presenbinydntionits Pdmﬁeradlqngl on the

VAry. ©1 om 2 ERAERIasIRe ol QR %"f*n“g‘%@g%ﬁiéﬁ’{hh e 2BaBBERG ne 1 qui 0

| mper meabl e | aygyg aﬁ%theﬁ{ééh&&?a&\}ah& §1 gﬁ% ’i&%vﬁé‘ee iorCFémE in

_ inpregnated kraft paper e ra no I'C resi Hel ami ne
resinin kh@mtemﬁeﬁemwabmwmmmmltoprwmmajxﬁg bfithaminge in

char acterlgﬁitujgl %0 ({hge sheet, as shown in the above referenced U. S. Patent

Appl i cati on, S PPE8%S SYSTEM AND METHOD FOR TWO SI DED SHEET TREATING'. In

t hi s .gnbodi nent nvent i o e thickness of the backer .i

| ess than the 10 { r}gég&%@h V%’é?ﬁ?e?%crﬁfﬁ%nﬁ HYEERRD IS B SHidsa fmipt °I§1“éURE

2. Mor eoveu liquid knpdrﬂneamrhpduam-ba]aﬁc@ 163dRGisBoset Rdjabat kethe lighi RapemeiblE| GURE

3 allows t | ayers providing desired characteristics which do not

natural |y Hd t oget her to be pI aced adj acent to each other while providing
a desired bondlgg ﬂ]i t of the_ present .invention as shown in

FI GURE 3 provid ac&vi’r&ttaﬁ?:? F BEESRME Inveniign t&é’r?ﬂ?feﬂf%‘é%l lity to

l'i quids andn;iiﬂhéi!ﬁdﬂ&arﬁxﬁ%ﬁﬁit@%tﬁh‘v@&dﬁa@c&ﬁﬁs&ﬁéﬂ nate in cases where the
nunber of protective |ayers on the decorative side is one. However, this

enbodi ment may not provi de adequate bal anci ng characteristics, in other
cases, for exanple, when the nunber of protective |layers on the decorative.
side is nore than one, such as in conmercial or other high wear
applications which require greater abrasion resistance. In such 20 cases,
the total nelam ne on the conbined protective layers is the decorative side
is very strong and has an increased tendency to pull the lamnate in the
upward direction causing




o It is a further technical advantage of the present invention to provide an outermost
positive warping. This effect is especially pronounced under dry and | ow
i

humi di ty WHfdfesstepdoorng daminate mish alayer proividing) desires! balancing chprecteristicsanount  of
t he bal angi | ncing side of the lamnate to
SRR LIRS

counteract the nbvenent otective layers. 29 Therefore,
in the enbodi Mt rSRGWE Hal tii&%d 0N 4 f | amd nat e
material, such as Oge%t;}regdi t?ona Bgt\%rr?rggdlgﬂgefﬁ [ n%?degglg?cggg%%tﬁ ezgogu fst ance
provi di ngPEsabbvesipnah ardse that the detejledsdestripgion af el isveatiomgthstbivwnmey b | ke

of FrcUReCt RERHAE. Rl AERFG anf TR Bre o PopERoBPeoRRIE 41, such
as balost yr bereinafidr efhich 'ffanhylﬁbrsiudﬁctaﬁplwdgmm of ‘iméeximeniﬁod. ApshivatdEb Epbaciatdd byd 26 .
February. 4 4 su s a traditional_ overlay sheet, inpregnated wt
mel ami ne ra%g'f %@Pegﬁ%gjﬁr?&ﬁ@rtﬁf’é?ﬂcﬁ%ti@ %W’%%&R‘é@eﬁ%#? Her
sheet, tr edlized avh bisisfor asdifpng Bﬁdﬁi%%ﬂ%rmgﬂnﬁ&@ﬁﬂébﬁtﬁééﬁé on the

other side. In t?g enbodi nent, of _Fl the liquid 1nperneable | ayer 41

provi des B"PPFSE rpseqt imventiget Bishauld alse be raalized hrvithese skilled iptthesart that ti ng

the | am ngidh eguRaleA HongthldiohPd r ' s ' '

irrpresgnat ed I?’yer 42 i s d‘?f‘é’g%%"z‘f‘j&rﬁ%ﬁ%ﬁﬁt&@%ﬁ?‘}gﬁfﬁ@“?’%ﬁﬁ%ﬂ?ﬁab| e

| ayel’ 41, forthintthe eppgedddradine t o have the nel anine |ayer close to the
exterior surface of the backer to bal ance the protective |ayer of the
decorative side. The kraft paper sheet 43 may be di sposed adjacent to the

| am.nate material 42, with the nelam ne side of kraft paper sheet 43 next
adj acent to the nelamne inpregnated |am nate material 42. In the 10

enbodi ment shown in FIGURE 4) if desired, the phenolic |ayer of kraft paper
sheet 43 may be adjacent to a substrate (not shown in the FIGJURE)) 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 COVPCSI TI ONS AND METHOD OF MAKI NG SUBSTRATES MADE FROM
SUCH COVPCSI TI ONS AND METHOD OF 15 MAKI NG PRODUCTS MADE FROM SUCH
SUBSTRATES AND METHOD OF MAKI NG', to all ow bonding of the backer |am nate
Wi th the substrate: Typically the thickness of the liquid inpernmeable |ayer
41 of FIGURE 4 is 5 mls,, the thickness of the nelam ne | ayer 42 varies
from3 mls to 7 mls, and thickness of the melam ne/phenolic resin

| npregnat ed kraft paper 43 varies from7 mls to 11 mls depending 20 on
the type of kraft paper used. It is desirable that the lamnate of the
enbodi nent of FIGURE 4 have nore nel am ne than the | am nate of the

enbodi ment of FIGURE 3 in order to properly, balance the nultiple protective
| ayers on the decorative side and to keep the conposite flat. Prior art
backers use special overlay type sheets that are inpregnated with nel am ne
resin. However) the kraft paper sheet with phenolic resin on one side and
mel ami ne 25 resin-on the other side has been adapted to be able to

I ncorporate a desired anpunt of nelam ne as disaissed in the above
referenced U. S. Patent Application, entitled "SYSTEM AND METHOD FOR TWO

SI DED SHEET TREATI NG Thus; the kraft paper sheet may incorporate a greater
amount of melam ne than is possible in an overlay sheet. Although in the
preferred enbodi nent, only half of the kraft paper is inpregnated wth
mel am ne, the anpunt 30 of the nelamine in |ayer 43 may be increased
depending on the particular application and in 26 February20Q04 21 nost
cases is equal to or greater than the anmpbunt inpregnated into a traditiona
overlay sheet. Thus, an advantage of the enmbodinent as illustrated in
FIGURE 4, is that as the kraft paper provides nore resin per sheet than a




10 bapkefc?gﬁﬁﬁg?%ﬁniﬁﬁFtwgﬁg?Ty, if desired only the nelanine in the
mel ag ne resi @IGﬁﬁfﬁeﬂﬁaats‘éﬂc aﬁghﬁgoﬁ{#ﬁéﬁ?ﬁﬁwd with an adhesi on

pronoti ng agent, such as si ) e desired bonding with the
liquid i nper MegBk e AYES scff £ | REack&AbAte 4GS, AR eritidlathedt byyRr ovi de
t he desired bqngi ng w}g&sct%%ﬂ#?qg?gaﬁr%}r rrea%‘?bgq\qayer. t“It I's not desirable
t o adapt mressnhevemtione 15 (with an adhesion pronoting agent) used in the
mehr m nel phenolic | ayer 43 as the nelam ne in the nel am nedJphenolic | ayer

43 bonds easi |EIGMRE:3 ised whematici of a|bagker imaccorpianes withd stcerdsembodiment g€ the

savi ngs et of silane desirable to be mixed with nelamne is
r educed. wever, desired, the nelamne in both |ayers 42 and 43 may be
adapped with 515#0’% eE 40 [RELIRY & AR A ceSPintPh Bt CRbolimneAPLEhYT €
resi stant and does notlyw%lérﬁp I'n C?Iao&ggiﬁ‘eﬁéﬁor sitting water due to the

presence piesenhenventipmi d | nper meabl e ‘| ayer 41. Al though t he enbodi nent of

FI GURE 4 has been described with the nelanmine side of kraft paper 43 facing
t he mel am ne | FSF@RR tiee s¢hametic df2) backerdh aenondance/witle aliouibrmebodinggnt pf theaper
43 may be_jnver .SQ that the phenolic side of kraft paper 43 faces the
mel am ne g%%een?givggtrl%nf't paper 42 to give a balanced |am nate. 25 FI GURE 5

shows an al terﬁi’é’ﬁRﬁ iEi?H% . ' Nec=Tglam Lhe
present inventioni Irgl}ggra e n?&f%ﬁ%ﬁk&ﬁ‘ﬁgﬁﬁ&%gﬁﬁ?he nmel"am ne ?frr%r egnat ed
| ayel5 42 qfestrit@uintidn;has been substituted with a lam nate material 52

coated with nel anmine on both sides, and the nel ani ne/ phenolic |ayer 43 has
been substi t ut #FIGWRET shopharsgitem forasdating ashieetywith e dulistant¢ aqraphng wheet 53.

Lami nate 50 of the illustrated enbodi ment of FIGURE 5 26 February. 2004
22 incl ud€§°fg?%‘¥ﬁ$‘ﬂ Btitt"gﬁie@ﬁesﬁnqb‘wf&“ﬁ“’iaﬂ%errreabl e layer 51, a I'Minate
e

material 52, s . kraft paper .she oated wi.th .nel am ne . resin on

bot h si des, angﬁéﬁgﬁlgf“’l% ﬁ%{“% po %"Pc%ﬁdégsuﬁgﬁflggﬁlim%é’ er sheet,

| mpr egnat eboring patidd asing the 14n6if4te of FIGWHRE 2enbodi ment of FIGURE 5, the

mel am ne/ mel am ne | ayer 52 is disposed adjacent- to |iquid inperneable |ayer
51 as it is desirable to have the nelamine |layer close to the exterior of
~the lamnate in order to bal ance the protective |ayer which forns the
exterior surface of the decorative side. The nelam ne on the surface of

| ayer 52 facing the liquid inperneable |ayer 51 nay be adapted to provide a
desired bonding with the liquid inperneable |ayer 51. As di scussed above,
this nmay be acconplished by m xi ng an adhesi on pronoti ng agent, such as
silane) in nmelamne resin using 10 the nmethod descri bed above preferably
prior to treating the lamnate material with nelam ne preferably using the
met hod desci bed in the above referenced U. S. Patent Application, entitled
" SYSTEM AND METHOD FOR TWO SI DED SKEET TREATING'. Moreover, it is not
critical to adapt the nelamne that is coated on the side of |amnate
material 52 facing the phenolic resin inpregnated kraft paper 53 as the
phenolic resin inpregnated | a-aft paper 53 15 would bond easily with the
adj acent nel am ne coated side of kraft paper 52. In alternative

enbodi ments) the additional |layer 53 may be i npregnated with other resins
or may be elimnated without departing fromthe spirit of the present

i nvention. The two sided coated sheet 52 treated with the sane substance,
such as nel am ne, on both sides, as discussed above, elimnates the need to
use overlay type sheets inpregnated 20 with nelamne in order to bal ance
the nelam ne resin inpregnated overlay type sheets of the decorative side.
Typically the overlay type sheets are nore expensive than the haft paper
sheet. Thus, an advanmage of the enbodi nent of FIGJURE 5 of the present




the cost of %?ﬂ’u%?ﬁﬁ]atetzﬁemﬁhﬂdcﬁ Averiyingatisied rrstsrisde suchasgligsid

Fur t her nompgerntdabledayeril, poéferably aldalréfecislegic sulsinds 66pol§ayer ReC OTHe! sBfrbrd

~dependi ng%%n %g&d%gount desi,rab%e Eo bal ance 25 the overl| Q)’ tg/pe_ mel.am ne
i npr egnat 84§ _ P cpplape IHpreteFRb Yd@@&r"’é‘tﬁg vaaifaggredipy HOVenehamisaih o the

| mpr egnat &darfiatd Mai@iaMPosvidhgl MEHEAERHe PEhat RUIGED HEPRRTHAIMMAL rdsihe
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such as syIPaeEmateddaysr hynaydesligpassdadiasent to the liquidsmpermeabie strene-matead

per cent agghyakidd c%%l ﬁaﬁpl 0 l,gm] t of kraft
paper sheet Y52- co tgﬁ%éla? e aciﬁlgg%c‘?ﬁatgff%%%ﬁ%lgﬂ%ﬁ%@%eégga@%? 2004
23 HPGURECBTIsH ghest. o dagireds ontar mnrh phiinotintesinfimptregnitediknafl ipeparfshédns symhasent
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bet ween the me?g%n _ gﬁ%ﬁgﬁg%%ﬁé@%%l%té&gﬁﬁe%@ggﬁ%%% % esin

i npr egnat esiwkteaf Of payrss whsreafther nGdRlsTre Tiilired id @povidiag ehedmninhtetadepted

i Ilustrated emhodipent of .FI QURE 6 i ncl udes fromthe bottamup a liquid

irrperrreab?e ?@g%r"‘g%}”’é‘ff&h“agn%g? ST MRFSIRIE MOROBFEABVIER BE Y ner | ayer,

a | alfi nat eharadteristias arfilor chetiftaltmipokitiad naP BEEHlized ARprRdidWihPertRiAR, B8 esin
| ami nate material 63, such as a.nelamne resin

on both sides, and another i 2 : €
i npr egnat i}‘ﬂmg% éP‘II;l’aV vaiefe p0d hondmeas Apseripedcabone o Biyranamepleiganhydnidecpchibiis t abl e

for 10 i NMoegaRhAtatiiy) i | : éﬁﬁ%bg ) I 851 : used as
| am nat emr%at erial 63. | ﬁ?%%&%dﬁggtﬁéﬂngﬁ?gg? %ﬂ%{%&ﬁg%ﬁ%\] mel am ne
| ayer 62 iphenflissesinignpaesnated raft prpeh cThaqrcellennipmding 2 byreneyreteicdnhydridet | s

- desirabl e ; : : ] r close tp the exterior surface, of .the
| am nat e iﬁ\l&or é@lc{%@%a aﬁéﬂéﬁffﬁ{éﬂﬁ% g’é@i(’%n ﬁ%nféntg lﬁﬁf%cﬁ t?poarchcgmﬁjﬂén%&“gri or
surf 3 e ofthe hweatwabiydtdxybgrebpieof tHd1phenmlicuthincandror ab@alsdhetgicall crbiliings2 f aci ng

the |iqui 5 inperneabl e l.ayer. 61 nmay be adapted to provide a desired
bondi ng V\n%feﬁw?&ﬁgg Mo 131 b 'ngﬁﬁﬁéméﬁéfry“@fm%? ajiydiide gopolymerdeesigt essar y
to adapt tprevidetirihine dédial bbsdiORHte theRMhidd Yesif i etarddNByel 291 13§ Feliaidier i al
62_faci nge%plle mel am ne-resin i npregnated | ayer 63 as the nel am ne resin

i npr egnat S0 S5YRIR! agditixes in dheypelaming sesinusail for thejseatiop aeasass dvsing manefaetyee ofd
side of thfe kndhite, RRBGEre GAth | ' "‘F‘E‘fef aper
64 ingregnat ed with 20.phe_no+§gﬂ€§ése%§g%§ggje£ ?Lga;;ggcél%igégﬁ;e?%%go a%}gf 63.

I n alfer natidke eidarliyddde. s, the additional |ayer 64 may be inpregnated with
other resins' or nmay not be present w thout departing fromthe spirit of
the present i nvERRTETore, inTthe prefasred cowndiment dievraelarfiing imythe ovetainriae fesin of

| am nate cgpf tyd | ' el iguid.inperneabl e | ayer, sugh. as a
styrene- nal & f@géﬁﬁ%ﬁ%@%%? ﬁ%@@%?ggr goi @P-FW%? Wﬁ'élilf‘?@a@ﬁ . The
liquid i nperdeettprevidey eesire potding eHateveidtib layes ani palitROspkriaibondrRgiorabl e
nunber of heeHs.of.neIani ﬁ d%ybLE.tngated nelanine/nelaqine‘sheets, or
doubl e treatétf Wﬁ?ﬂ‘m&ﬁ%ﬁg fer &2 ¥ar8 dawdimpermpeatie st 21 JrRrden i Pvidsithani ne
| ayer i s next adjacent to the styrene-nmal efic anhydri de copol yner | ayer and
the nel am ne resin next adjacent to the styrene mal efi ¢ anhydri de copol yner
| ayer contains a silane coupling agent. Mreover, a desired 30 nunber of
phenolic resin inpregnated kraft paper sheets may be positioned in between
t he 26 February. 2b04 24 nel am ne sheets or the double treated sheets.
Furthernore, phenolic resin inpregnated kraft paper sheets may al so be
positioned after the nelam ne (and/or double treated) sheets, such that the
mel am ne (and/or double treated) sheets are between the styrene-malefic
anhydri de copol yner sheet and the phenolic sheets. Experinmentation has




associated with a mixing shaft with propellers to disperse the adhesion promoting agent, such
15 phkenol j.G:il.&Si . [ 4 I &% ne.d tive
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gi ven in inBeminashixtiesis Obtwdag 01136106 grcdnt GREIgh: oflthe Mblamimb [Peefodably)] GURE 8, a
negative 20 value indicates that the floorin fepanel is curved downward
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toward t hé& 98P Filersimanniasayed pxgoy Hogeing hig & beshgsulis, althqugh AP ehel is
cur vigd . UPYRAE mAYBY ufddQRHIE dHRIL FRIm 1Rl shirlY BF the Pr3éd ilRAGS L T Z-b0xhes. The

specific conditioning programfor the flooring sanples is outlined as
fol | ows. Yirmemayherdgsignated s Halycidooprenylivityetoorypisae. was mai nt ai ned at 70F
and the relative humdity 25 maintained at 50%from9 a.mto 11 a_mAt 11

a.m) a cyclin§ignesxbibiss gepsl therzal wepilitisinadditipe therpibiingoussiadizelbondinghi ch
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relative E%n%ﬁ%ggﬁg#@e%ém\gﬁgﬁﬁer ms@g%&%%@e Igfgliar?st to Q%E%g%rH (hot
and wet coharhttenisticy ofgilade arg amesubired thediydtoayy (OH) graups Hupd wn thendardiakiged t o

90F) ;10% rH,(hot and dry condi.tions). a ..m and nai nt ai [ a. m
~ he Koxr GuroRy bsfBf of i BRSE BOREdicl tna?off o R0 el bt il styrehe
flooring mdéopilydhidgan thé hrlagine ahas,tht sfane inthddihintie resp mhpragmatdddyer and
three phenglic resin. layers denonstrated h negat i ve [ pi when
i nstal | ed53é§°wﬂ%ﬁsttﬂgééaé&§ﬁ&fp@metamwtwnt°§§°n smsérhﬁftc_e “-%cﬁ%g?W‘ﬁ_etfft‘i’?F&
tabl e of Rh& eboliitnPithRhe-NARE anBidifle TofblyhbO8er RY a2 SR FMAsIh sl a
styrene-nmal efi c anhydri de copol yner |ayer, the silane adapted nel am ne
treated oviEwrespatedyayer 2nd the three phenolic resin |ayers, denonstrated
nore negative warping when installed. As the floaring panels wer

e
condi®i oned at hregRelaminsarsn impeczanied faygh2hefthe prejerred gathodiment Bay hetreatsd o
5 p.m, the; | y Cofbo@iRet, la\eBpd he
oxheri or | ofFERAEL, PO AEKEE R 1 BY Blerird %ol AL W\BpAiEha LABIT® 1o
absor b wat evaternkinesywetol onelskillphinghsars | maytitel used Ttreat Swdéthinaty negfteriah sudtoastagp

| am nate panel. force els of the f.loori d ' lL.nhcreased
nogat ve haraEeReg FIGHRE T v Ey Srrenie g A bt Al B 2
tabl e of FLéddRbr Baprédghatihigtiielcoetayledd it iSel@nite. SThegatemddmprisesshieetdindheat
hi gh nperature and | ow hum dity, _su as. from5 p, 0 8 t he next
ay, Ao’ clmoees wiToh st ol ite: T, SRaos ol st el ind S ou
and shri nkgevitd 7V@gndoPERENRHeri N2 sudtR AR 8 REn fdrappiving akonbréilediehount of
bal'ancing | ayer 15 denonstrated nore positive warping as_conpared to panels
of fl oori ngest fepmbss¢sienirusng ehe substansec iBeg 78 aomtmamlwarnﬁpée?vgﬁfme@ns 458¢8s

di sposed adj SRR | 'Eﬁgg ' "DRY" columm in the

t abl e of Fﬁ%ﬁ%&aﬁ¢&g€%|t.vg6§§@%2§§7g?g? e &gﬁ%QE% % i s undesirable as the
seans between the-planks lift upward becom ng visually unpleasant. This
gives the inpression that the seens between the flooring planks are

openi ng, and thus, hurts the 20 appearance of the surface. Flooring
conposite 1 denonstrated nore positive warpage as conpared to flooring
conposite 2. Moreover, the positive cupping of flooring 1 was physically
observabl e, whereas the negative cupping of flooring 2 was not visible.
Thus, it should be clear that lamnates utilising a liquid inperneable

| ayer and a bal ancing | ayer adjacent to each other, as di scussed above,
provi de i nproved bal ancing characteristics. 25 As nentioned above, flooring
conposite 2, conprising the backer of the enbodi nent of Fl GURE 2 of the
present invention, denonstrated nore and consistent negative warping on or




varied by adjusting the speed of the rollers and/or the pressure exerted thereon by idler rollers

andor® {ypi Sa1"00 TR TEE NG a80phy i Al Rihe el BBt R A .

Mor eover, 70mdedd Bl@vwes shodmvh EpTeeired systnd ithd pBtioh 3NMhe pt@entifedied dodsavi ng
an exposed nel amne surface tend to warp in the positive directjon over
time. AccdiChieAgrs hatiidesgirplprabewied Forsrmpls: oxlvienlect aptsAThese rHllegaranke

var page i NhréifedtitheHddly chitht Bestbd tiSioR 2RE Peksuf®s tRBppIRkIRGHERGN tO
counteract such later positive warping and thereby provide.a superior

product as the RbgKabd & RPHtd pMLTORYhEAs BBy pleh @6PiHRM)OTheldviligrat ed. I n
a preferred enbodi nent, therefore, an anmount 01? t He bal anci ng subst ance,

such18s nefehsrgse 709 in paat708 maydg canireled by tke pusp such thakthg phaypjagtqmaticallyy oy des
the afore [ AL d | | ' ' : |l e
using o Tagarae tsihid o ALY Cnbiel ide 200 A BaLE o SRR

provi de t hBollend87 sarhe submergediig hubstegaTOwp toardesireg leiebdepehdidg ab theamdiihe

di fferent i me of resent. i.nventi s,, di ussed abave,are

Cons: dor eqt BSMTE N6 nfacd R FhRERen IS RiceCE. BN DT RS RS AT MGea .
t he presento ¢onuelthe deh {d whieh sheatr® riub®Biged of subfigncp 76S anpani 708eacomrol ey be
used as decoratiye . and/ or. _hacker tﬁgﬁjgg(l am nates w t hout departing fr t he

scopel”of t AEOY 5 Bhtapes, 103 1mpreang shept B, TScHBIgRter nqut of fFal’"t ake

various f omg beRbbreghiated)intb ANR BILY 1Y RpSthé Fhiler MAT MbéoRlr, ;0 ABdiRA AR of AS
such; the layers of the backer |lam nate may be varied to conpl ement changes
in the dec&isEnce?(04pde imprepraied imtopsheeti Sigay slenbeeatrolisdbnthepumpe preset

i nvention. JMag oy Ldirolting W !:igg) | . ﬁqﬂ,ﬁ{ | ayer
of the preséﬁ@%’e%mn%@gﬁ% uss‘gfr a o&%%ugﬁggté%glﬁ]ﬁpt& e de ore??i ve
| ayer or t [sheeb8ckmain babneargedi it pen 70T may bes potdiledy thus fusheraosabiding theemoufit 20

desirgd. For._ex I . panel. havi.ng a |igqui.d i nperneabl e | ayer on one or

al | sllz:(gesi é’ﬁauebggggﬁ ﬁﬁc‘gﬁd‘g Wﬁ?oa%jﬁgr@mmgé’%g}%{?‘i qui d i nperneabl e | ayer
may' be utilized{i Q. any. of.a . nuaber .of orientations. t OVl rf ace
e is 1 qu o Msdsiedst Sriimat alngee i S o SRR A BB N0 e
desired. ThmsitivhakFafier tolleandm aierins devieaot 1 prefaablpidcetet akar roliat?184n pddgrwood,
particle board,, 25 chi ppboard, . pedi.um depsity. fibherboard I gh density

P ber boar d. ‘46t d4vasieBe ol FARGSIOROF AU bt § GFHIeS SHSaH AEHEE S8 P e
present i NVaRhérQRnAs] tH BRSSO sitlIANE: TOYreRBinig @ sNdet B. aMRis, nB&stREt S has
substrates) such as wood based and non-wood based substrates, the present .

i nvent¥on i keea dpRregnated with aibsiangectOS hysubgergense inte pen 128, phscendunbed spHanchat e

Substrate MyEfel ( %M&et S%id%hbepﬁ% iHiQISE‘jg Imz}gl-
substrat es) sgj%‘?ﬂgglgsc@nt etic or non%fllpu 0sS %o e@@%%ﬁ%ﬁ%ﬁ&?%&to
substrat e neupstaimd desired ammantlf ehe substyrek dthp kirest. | ThusLibdesirad esetendigSiePice 711

Conti hat 1 on™H PHEED Spei(y Peetors Svar SO AE ool FiaPRls B s of

magnesi um hysbsaxts#09 remhiting@nalieet SOIBR%xEdsDEN subg@&icB 09 tHab Blremotdd fom sheet
retardants, snoke suppressors, wollastonite, if desired. The |ack of
stiffness of the non-wood based substrates makes the use of different
enbodi ments of the | am nates as di scussed above nore desirable to provide.
the desired characteristics, such as strength and bal ancing, to the

| am nates than the traditional |am nates usi ng wood based substrates. In
the different enbodi nents of the present invention as discussed above, the
substance cased in the |ayer providing the second desired characteristic,
such as nel am ne, has been 10 adapted to provide the desired bonding with
the layer providing the first desired characteristics, such as the
preferred enbodi nent |iquid inperneable | ayer. However, the invention is




" Moreover, al t iWgHRng fetiere? Y rmaveterany devieenpatin of prepitely cansrolingdhsamerumtichg t he
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adhesi on enhapci ng .agent,, such as silane, to_pronpte bonding with a | ayer

pr ovi di ng a?&qaﬁm g ﬂﬁéﬁﬁ%ﬂ&tﬁﬂ@%&%@ﬁ&? surfaee of iba%%emanvﬂ% Bectth eover
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providing a desired characteristic, on one side and a different or sane
subst ance%ﬁ%ﬁvﬂ“ﬂ?‘ﬁ’@“éheﬁt St peprglesugh tow 2 desivgd amouet ofisubsiance F9%maxbe on t he
ot her si deefigyedForksds sW t hout departing fromthe spirit of the present

I nvention. Additionally, the various |layers may be used to provide :
characteri sti cyqugr | SQB\Sandl BAlnid A ingd NUS,

t he present inventﬁgﬂprrgy be usz(?ige{o pr%%%@?ﬂﬁﬁ%%yﬁ&gﬁ%n%mdi ng
havi ng dedioreaudhrir is blosm asrgss theovudacafshestrfit e ferices ofthe ein §lavmeaseoss the

char geteri Std GS t | . L, . '

ki1 18d 1 roporfed 8 o SB0: B e shiet3ER okt BEPIREL B AR hiRERe
have been tuesduringeshictbthe air\khifhiengegarthe suvface bf dheétd, i.aphe speat kewhialy ére sherd a
bal ancing |l ayer, the invention is not so Limted and the teachings, of the
resot | b RPrEh P 5 st de e Blsintpanestdos trieh gt ettt hay e
two subst adndabe aff2gRg ol tHeQirGAEl PéiampRbylidcrediing the dBtAREd SMAREN®R ®vice
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Al t-hough the present i%&ﬁ%ﬁ%%gfﬁgg advant aﬁgggé%ngﬁﬁ%ﬁe‘één escE:ﬂri be c°t=:| n
detail it ofrbestd bringmedesedt dodordingly, theprefersedodmshogignent ingludes, miseti afissrewnd

al terationgg: : | | | .departing. f he. spirit and
scope of t %%ﬁ%%\i gﬁ'tl ‘{%95%%{32# ?tntég e%gy&?[ﬁée&%d;eﬁl tgg Tgfoa%ﬁ%rgt it'ng'lr%%\*’/cefrr%'mt he
scope of t Heeps.clonevapmly meins may bsusedito dingnhledistancend the meteng devidetfimm
parti cul ar ;enbadi s.of the process, chi ng, manufacture, osition of
et e ot Bk § oo % REORER ool AhinE. Shwert atd BICvRE Bne. of
ordi mesy slklebtrichlly fdweeréd ddjwtihg me@RdidttyasdRdhRted CBnttdlREENE nibcBaisas efce Of
the present invention processes, machi nes, nanufacture, 20 conpositions of
matter, nmeans, BatAGAS thepreféahls sutfctsied sl Bsi@ing prdt@ssQir otiddr @bnditordey step
devel oped that perform substantially the sapne function_or achieve

subst ant i al'? PrefiaPly sprditionsiybtance 7PRSuelbs by HAEPHEITER ST HiTRUPRSsBrPbRd

herein may g ddigabied StoBQE PEHIRBNLCT 12N 1R hi} Béi:&ia‘tid%&ffﬁrz%'%% , the
appended clu%?rrs' ﬂar.e intog%ged to |Dncl ude within te tre11|¥§ scople such pr ce&slses,
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26 February 2004 . -29 WHAT'IS CLAIMED IS: 1. Alamnate for use in an end
product, conprising: a first thernoplastic layer, and 5 a second nel am ne
resin treated | ayer disposed adjacent the first thernoplastic |ayer for

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




suitable for curing substance 709 and another part of conditioner 712 is more suitable for
to ~ 2. The | ani ate% claim1, wherein said first thernoplastic |layer is
liquld r SUMR83Y el"”r‘?“l"‘ﬁfe"Iamnate of clalml wherein said first
thernDpIastic ene-nmal efic anh ride co I l.ayer. i ch
subst anti al | y %%%?WW“@F% cioﬁgg %a“““‘h epro uct 1S

4. The | amxdﬁfhbﬁh&fm eb@bﬁhtion wieihe ipfecisaly caﬂmna aplihcs:ﬁdnacsfem dibaS]ﬁg ehategigiond
melamne resin treated | ayer is between 0. . erce %Wg@c ht of
sai d nel AFFPrdingdathe prssentrﬁéeqtlaﬁq Rt ke %%wmegu Sﬁ?hlthﬂ‘s/\%‘

mel ami ne ton the
ER&dtid aéﬁ&@g}?{eﬁf%?% A geggaaft it @é%aaaﬂﬁredw@a on m‘ﬁme

am nate of claim™ sheet is coated with said
mel dfi ne vwsifphegh8. sil ane on one side and a phenolic resin on the other

side, and wherein the phenolic rosin coated side of said kraftf paper sheet

- faces away fromt@%lgbaﬁ‘@dﬁoﬂ@tﬂtzﬂ’éibﬁ?ﬁl psp single spparpys, 8¢St e of claim

posi 11 oned R e S e U e o i 1,
wherein s appimwjmgr mummbmmloémtuhhdnﬂumdﬁmrammwmmémwb{dmﬂ& devi@94 - 30
core! . 1o oLl baFPRSin: > S S F B BPaeB 681 1
wor k14 op. t&npeﬁﬂm@ reiufe] itfistire ddvel efeq itideaGhdifidrr atz:m’a:thmge t desineyf renle, of
SR SRR e
The embodiment shown in FIGURE 2 provides a liquid impermeable layer 21 that
prevents the pcne_traiion of moisture into the backer lamina;e. Additionally, the balancing
layer 22 of the embodiment shown in FIGURE 2, provides the required balancing
.20 ; characteristics to the composite and balances a layer of the decorative side, such as an overlay
layer of protective substance, like melamine, by counteracting the pressure exerted by the
corrcsponding layer of the decorative laminate (not shown in the FIGURE), thus preventing
warpage of the composite, i.e. causing the composite to remain substantially flat. Moreover,
as the layer of protective substance in typical decorative laminates is the cutermost surface on
25 the decorative side, it may be desirable to have the balancing layer 22 of the embodiment

shown in FIGURE 2 as close to the exterior surface as possible on the backer side to more

effectively counteract the pressure exerted by the layer of protective substance. As the
melamine resin impregnated balancing layer 22 of the embodiment of FIGURE 2 is positioned




thickness of the melamine resin layer 22 varies from 3 mils to 7 mils, and the thickness of the
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- In the embodiment shown in FIGURE 3, laminate 30 includes from the bottom up a
liquid impermeable layer 31, such as a styrene-maleic anhydride copolymer layer, and a
20 laminate material 32, such as a kraft paper sheet, treated with melamine resin on one side and
' phenolic resin on the other side. In the embodiment of FIGURE 3, the melamine resin treated
side pf the'kraft paper sheet 32 faces the liquid impermeable layer 31, as the melamine in layer
32 has been adapted, as described above with reference to FIGURE 2, to provide superior
bonding characteristics with the styrene-maleic anhydride copolymer layer 31. The liquid
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.
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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
commerdial 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
’ strong and has an increased tendency to pull the laminate in the upward direction causing A
positive warping. This effect is especially pronounced under dry and low humidity conditicns.
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 2 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

impermeaﬁle layer 41, such as a styrene-maleic anhydride copolymer layer, a laminate material




" provides a first desu'ed characteristic to the laminate, such as makin the laminate substantially
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Application, entitied “POLYMERIC FOAM C_OMPOSITIONS AND METHOD OF
MAKING, SUBSTRATES MADE FROM SUCH COMPOSITIONS AND METHOD OF
15 MAKING, PRODUCTS MADE FROM SUCH SUBSTRATES AND METHOD OF

MAKTING”, to allow bonding of the backer laminate with the substrate.

Typically the thickness of the liquid impermeable layer 41 of FIGURE 4 is 5 mils, the
thickness of the melamine layer 42 varies from 3 mils to 7 mils, and thickness of the
melamine/phenolic resin impregnated kraft paper 43 varies from 7 mils to 11 mils depending
on the type of kraft paper used. It is desirable that the laminate of the embodiment of
FIGURE 4 have more melamine than the laminate of the embodiment of FIGURE 3 in order

20

to properly balance the multiple protective layers on the decorative side 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
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

25

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




resin, a greater amoum of the balancing substance is included in the backer la.rmnate
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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 impermeable layer 41, as melaﬁne resin does not naturally provide the
desired bonding with the liquid impermeable layer. It is not desirable to adapt the melamine
(with an adhesion promoting agent) used in the melamine/phenolic layer 43 as the melamine in
the melamine/phenolic layer 43 bonds easily with melamine in layer 42. This would result in
cost savings as the amount of silane desirable to be mixed with melamine is reduced.

15

However, if desired, the melamine in both layers 42 and 43 may be adapted with silane.
Furthermore, the laminate so produced is moisture resistant and does not warp in ﬂoodmg 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 mefamine 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 5 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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preferably using the method described in the above referenced U. S. Patent Application,
entitied “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 'paper 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 side. 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 ﬁontr_olled depending on the amount desirable to 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.




i1s introduced preferably between the melamine/melamine layer 52 of FIGURE 5 and the
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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-protecti\?é 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 adapted to provide a desired bonding with the ]iqﬁid
impermeable layer 61. Moreover, it is not necessary to adapt the melamine that is coated on
the side of the Jaminate material 62 facing the melamine resin impregnated layer 63 as the
melamine resin impregnated layer 63 would bond easily with the adjacent melamine coated
-side of the kraft paper 62. If desired, one or more layers of kraft paper 64 impregnated with

" phenolic resin may be disposed on top of layer 63. In alternative embodiments, the additional
| layer 64 may be impregnated with other resins or may not be present without departing from
the spirit o? the present invention.

20

Thus, one can conceive of any combinétion of laminate configurations in which the
liquid impermeable layer, such as i styrene-maleic anhydride copolymer layer, is the outermost
sheet. The liquid impermeable layer may be followed by a combination of any desirable
number of sheets of melarnine, double treated melamine/melamine sheets, or double treated

melamine/phenolic sheets in any order, such that a melamine layer is next adjacent to the

25

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

mumber of phenolic resin impregnated kraft paper sheets may be positioned in between the




copolymer sheet and the phenolic sheets.
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kraft paper impregnated with phenolic resin. The second flooring 2 employed a backer
laminate, comprising a layer of styrene-maleic anhydride copolymer, one sheet of overlay
material treated with silane and melamine, and three sheets of 140 Ib kraft paper treated with

15 - phenolic resin. Both ficors employed identical substrate and decorative laminates. The

warpage of each flooring plank was measured across the 7' length at instaliation, after wet
conditioning and after dry conditioning. The installed, wet and dry warpage of the diﬁ'ergnt
flocring panels is shown in the 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 'negative
value indicates that the fiooring panel is curved downward toward the subfloor. A positive

valtue indicates that the flooring panel is curved upward away from the subfloor. All values
are denoted in.inches. |

20

The specific conditioning program for the flooring samples is outlined as follows. The
temperature inside the humidity chamber was maintained at 70°F and the relative humidity

- 25 maintained at 50% from 9 am. to 11 am. At 11 am., 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 $0°F, 10% rH (hot
and dry conditions) at 5 p.m. and maintained until 8 2. m. the next day.




On the other hand, panels of flooring 2 comprising of a styrene -maleic anhydride copolymer
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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" column in the table of FIGURE 8. Positive wa:page of the composite is undesirable
as the seams between the planks lift upward becoming visually unpleasant. This gives the
impression that the seems between the fiooring 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 flooring 1 was
physically observable whereas the neganve cupping of flooring 2 was not visible, Thus, it
should be clea: that laminates utilizing a hquld 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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present invention as ed above are consi

to be exemplary of laminates that may be used in accordance with the present invention.

Different embodiments of the present invention may be used as decorative and/or backer type

laminates without departing from the scope of the present inventiom- 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 layer 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 substrate, if
desired. For example, a panel having a liquid impermeable layer on one or all sides and &
balancing layer adjacent to the liquid impermeable layer may be utilized in any of a number of

orientationg to provide a surface which is liquid impermeable and does not warp, where a
substrate may not be desired.

20

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

25

Such ASM may include non-wood cores or substrates, such as synthetic or non-cellulose
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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 desired
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
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 ﬁquid impermeable
layer, may be immersed in a bath of silane, such that the surface of the liquid impermeable
iayer is treated with silane, which would then provide bond sites for bonding with the

- substance in the layer providing the second desired characteristics.

15

20

Moreover, although in the preferred embodiment, the substance providing the second
desired chéracteristics, 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 fmaterial 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




provide a structure with good bonding having desired characteristics even when materials
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10 the two substa.nces are mcapable of adhenng to each other. Moreover, although the
. exemplary embodiments have been discussed 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 described 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 present application is not intended to be limited to the
. particular embodiments of the process, machine, manufacture, composition of matter, 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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.-3. The laminate of claim 1, wherein said first thermoplastic layer is a styrene-maleic
anhydride copolymer layer which substannally prevents the pencu'auon of mmsture
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
20 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. |
30

8. The laminate of claim 1, wherein said end. product is selected from the group -~ -




10Pi ; "10%&' ()-F F: 10%°& ()-ISS 10%<<& ()-FS5" 10%&' () - FGduj _@! (\plO%& (0)-
10f 109& (7~ 1oo/&ﬂ(ﬁaﬂdﬂrq judtqsw@nppatc 260@digg (9 anNonsef claftisebtti g 13] ¢
"Headi gg 23] c" "Heading 33]c" "Heading 43]c" "Heading 53]c" "Heading 63] c"
"Headi ng 73] c" "Heading 83]c" "Heading 93]c" A "Def aul t Par agr aph

Font OL&) 2<=F=KuOYbn?aw¥) qC

"$&(*, . 02$CuN \, vl gPra@ $t ' F) +:, | 48?CFH KNN- P] Q RSUZK_ej np

gnuy{ JRA5@pHK( YY/ 6Ti nes New RomanAri al Couri er New'h Root

Ent ryWor dDocunentH ! "#$%&' () *+, -./0123456789: ;

<=>? @GABCDEFGHI JKLMNOPQRSTUVWKYZ[ \ ] ~_" abcdef ghi j kl mopqr st uvwxyz{| } ~

i




