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"METHOD FOR PRODUCI NG LAM NATED ARTI CLES" Background of the Invention 5
This application is a continuation of Serial No. 08/ 206,810 filed March 4,
1994, now U.S. Patent No. 5,504,126; and a continuation-in-part of Serial
No. 08/219, 335, filed March 29, 1994, abandoned in favor of Serial No.

08/ 347,278, fWOABMYMyvenber 30, 1994. Serial No. 08/ 206, Seaprisemelss is a
continuation-in-part of Serial No. 07/882,839 filed May 15, 1992, now U. S

Patent No. 5, 304, 592; Seri al 186D ril 22, 1993, now 10
U S. Patent No. 5,476,89; and N A I filed March 23, 1993.
Both Serial Nos. 07/822,839 and 08/51, B are In turn continuations-in-part

of Serial No. 07/788,982 filed Novenmber 7, 1991, now abandoned. The
contents of §Q9¥%38M51ﬁﬁﬁﬁﬂﬁﬂﬁfd applications are hereby incorporated by
reference into the present disclosure. The subject invention relates
general |y to a nmeffRodsRdast © R ebdtifehtibersedd] 8. (206330 filb® Marchsi) e88l4s OF

articles -- use?ﬁT as partitions, shelves, countertops and bat hroom

vani ties - whipeh y.§ PIRKENS SH0E/12E ahd Adbeltitueion-ih-pROSE-Seiil NS 08/219,335)¥ilexKi St i ng
met hods. The present nethod al so enabl es a consuner to purchase standard

si ze | am nat %&%E S04, MARRL& iR Favar OfiSeriab No. O0BI34Y,O78, Fifed NoRerSltABE, 1094, t he
| am nate for the consuner's individual use, andjoin the articles to provide

a finished | gaic: No! dunati dit fseaedlochlinicai8 it 6ralal 85 07820830 fieeyaspect  of
o Orlls, 1992, now U.S. Patent No. 5,304,592; Serial No. 08/51,627 filed April 22, 1993, now

i0 {.S. Patent No. 5,476,89; and Serial No. 08/35,720 filed March 23, 1993. Both Serial
Nos. 07/822,839 and 08/51,627 are in turn continuations-in-part of Serial No. 07/788,982
filed November 7, 1991, now abandoned. The contents of the above referenced applications
are hereby incorporated by reference into the present disclosure.

The subject invention relates generally to a method of preparing laminated boards,

15 sheets or articles -- useful as partitions, shelves, countertops and bathroom vanities ~which is
more economical and less labor-intensive than existing methods. The present method also
enables a consumer to purchase standard size laminated boards, sheets or articles, customize
the shape of the laminate for the consumer's individual use, and join the articles to provide a
finished look without the need of professional assistance. One aspect of the invention

20 provides a method of manufacture of an article which comprises a substrate and a plastic
coating. The plastic coating may be an in situ polymetized thermoplastic or thermoset
material laminated to any rigid substrate but preferably a cellulosic product such as wood or
particle board. Where a mineral-like appearance is desired, the subject invention may utilize

the compositions disclosed in my earlier patent applications, which have the appearance of

25 natural stone.
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20 provi des a nethod of manufacture of an article which conprises a
substrate and a plastic coating. The plastic coating may be an in situ
pol ymeri zed thernoplastic or thernoset material |lamnated to any rigid
substrate but preferably a cellulosic product such as wood or particle

board. Where a mneral-1ike appearance is desired, the subject invention

may utilize t wosedgosi tions disclosed in ny earlier patetdussfgeidocati ons,
whi ch have t he appearance of 25 natural stone. Printed from M nosa
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plastic gdge pi ecg miatﬂm&ﬁﬁm%w%rﬁéggéﬁgwg%ﬂg B3 Blend D

coated article of the present 1nven n a e consumner.

General | y th@xﬂ%kﬁ%@efg‘é@ﬁtﬁ}ic@&&&ﬁlﬂﬁﬁp%mfﬂ%ﬁ%gm(gg%gﬁt%y%t erial as is

| am nated to tthe substrate. The consumer conceal s ece and seans

bet ween adj a am&p@g‘%ﬁ“p%?%&m%%*mm%ﬁgﬁff@ﬁ%‘ms material in

liquid form After curing, he area of the astic is then

sanded f o S ERAiAEH e subRfite 155 Ebburlol Yabhals 8 oifeiboP i) el et NOC f OF
produci ng coat ed substrates and
adjacent coated boards by applying additional plastic material in liquid form. After curing,
10 the area of the applied plastic is then sanded for smoothness,

The present invention also provides a method for producing coated substrates and
laminates in which the surface smoothness and appearance can be controlled to any desired
form. The present invention is particularly useful for the production of laminates comprising

- asurface layer of a highly filled thermoplastic or thermoset resin having a mineral appearance
15 on a rigid support.

The subject invention also has several economic advantages. First, it uses existing
machinery, namely laminating or compression molding machines. Second, the product is
manufactured in a way to minimize the labor involved in customizing the articles and

sanding. Third, the laminates are made without the use of solvents which can constitute an

20 environmental hazard unless expensive recapturing techniques are used.

Brief Description of Drawings
Figure 1 illustrates the use of a 4° x 8' x 5/8" particle board as the substrate in the
laminate using 1/2" x 0.07" cardboard strips to form the gasket (2) which is preferably stapled
25 (3) to the board. Channels (4) allow excess casting resin to flow from the mold.
Figure 2 illustrates the molding process of this invention in which a thin plastic film

(6) is stretched over a shim or platen (5) of a molding press. The flowable casting or coating
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| am nates in which the surface snoot hness and appearance can be controlled
to any desired form The present invention is particularly useful for the
production of |am nates conprising a surface |layer of a highly filled
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rigid support. The subject invention also has several econom c advant ages.
First, it use¥WOoo%p83i ng machi nery, nanely | ani nati ng or mmm@ssmesbon nol di ng
machi nes. Second, the product is manufactured in a way to mininze the
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Brief Description of Drawings Figure 1 illustrates the use of a 4° x 8 X

5/ 8" parti clhe bt @pwitttBe Sddkes {9) @tiabheld s 1bvded o Mcipros rbihi e’ x 0.07"
cardboard strips to formthe gasgaet (2) which is preferag y stapled 25

(3) to the bsbamyimamsde@be(zﬂéen%Fﬁt&hﬂ&p%smmmmeﬂma&réww fromthe

nold. Figure 2 illustrates the nolding process of this invention in which a
thin pl asti gesfn dndadiéle theresit toHeGliagatver a shimor platen (5) of a nolding

press. The flowabl e casting or coating Printed from M nosa 03/18/ 1999
10: 44: 12 page - 4Figure 3 illustrates the process of the present invention in which the casting resin is
10 applied to both major surfaces of a substrate. Thus in an addition to the film (6), resin (7) and
gasket (9) attached to the substrate (8) a second gasket (10) is attached to the opposing major
surface of the substrate (8) to contain the second application of resin (11) on top of which is
stretched the plastic film (12) in contact with the platen or shim (5) of the molding press.
Figure 4 illustrates a laminate (1) comprising a board (16) with surface coatings on
15 opposite sides (17) to which is attached an edge piece (18) pre-cast from the same
composition as the coating, by means of dowels (19).

Figures 5, 6 and 7 show edge picces in cross section finished in various shapes by the

customer or pre-finished by the producer prior to attachment to a substrate.

20 Summary of the Invention
The subject invention provides a method for producing a preformed, laminated article
having a desired surface appearance which comprises contacting a substrate with a curable
plastic material in a liquid or semi-liquid state, said plastic material being held in place by a
gasket or spacer and being in contact with a flexible film, maintaining the contact between the
25 substrate, plastic material and the flexible film under conditions such that the plastic material
hardens and adheres to the substrate, and recovering a laminated article having the surface

appearance of the flexible film. The present invention also relates to laminates having a
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PCT/ US97/ 00130 -3- 5 resin (7) is placed on top of the film(6) and if
desired can be snpot hed using a doctor blade. The substrate (8) with the
gasket (9) attached is |lowered on the spread resin (7) and the assenbly is
conpressed between the platens (5). The assenbly is then heated to cure the
resin and adh®o988e3gl resin to the substrate. Figure 3 il b¢iuodsonioes t he
process of the present invention in which the casting resinis 10

applied to both major surfaces of a subgtrate. Thus in an addition to the
film(6), resin (7) and gasket (9) attached to the subsStrate (8) a second
gasket (40) Lfooft hih el ﬁgﬁwggposing maj or surface of the substrate (8)
to contain the second appli‘cation of resin (11) on top of which is

stretched the pl aginGedbh Rithe Binkels £6AMiEGgo Yodo b e?‘t“?w&mn%‘%‘% o (5) of

the nol ding press. Figure 4 lustr |ng a board
(16) Wi th SUpfsBeE o BEkBES o of e lamiHPRGRIlind bilEiPnat he haeh Ll o

attached an e ge plece (18) "pre-cast fromthe sane conp05| on as the
coating, by #EsHSicMmimmel s (19). Figures 5, 6 and 7 show edge pieces in
Cross section inished I n various shapes by the customer or pre-finished by
the producer prior to attachnment to a substrate. 20 Summary of the

I nvention The subj ect |nvent|on provi des a nmethod for producing a
prefornpd, | gk Reerf Be Biveitiost 2 desired surface appearance which
conpri ses contactlng a substrate wth a curable

The present invention is based on a compression molding process for the manufacture

of a laminated article which comprises forming a layered structure of a thin flexible film, a
polymerizable coating resin or similar flowable coating material, retained in the structure by a
* compressible gasket, and a substrate, the casting resin being present in sufficient quantity to
15 fill the cavity created by the gasket, the substrate and the film, applying pressure to the
structure and thereafter curing the casting resin or coating material to obtain a laminate of
substrate and cured casting resin or coating material having the surface appearance of the
flexible film. If desired and at times necessary to prevent warping of the substrate during the
molding process, a second liquid coating resin or coating material is applied to the opposing
20 surface of the substrate again held in place by a gasket. The coating resin can be the same or
different material from the one applied to the first substrate. If desired another film is
inferposed between the liquid coating and the platen of the press.
Once in place in the molding press the liquid casting resin or coating material, gasket
and substrate are pressurized and the coating material is polymerized to completion, normally
25 by heating the coating material to activate the further polymerization. The resulting laminate
is remoxted from the press, together with the film which can be retained on the laminate for

protection against surface scratches and gouges. Removal of the film provides a coating that
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plastic material in aliquid or sem-liquid state, said plastic materi al
being held in place by a gasket or spacer and being in contact with a
flexible film maintaining the contact between the 25 substrate, plastic
material and the flexible filmunder conditions such that the plastic

mat eri al hardens and adheres to the substrate, and recovering a | am nated
articl e havi nWO%a3%r f ace appearance of the flexible fibdnmosFhmipr esent

i nvention also relates to lam nates having a Printed from M nosa
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further Sconampﬁ&teatuals&&bé&aﬁd&ﬁﬁ&iwﬁﬁﬁmwmiﬁﬁha?w&tﬁﬁﬁaﬁ% l'y and
attached to the exposed edges of the lam nated article and I ch has the

same appear ssttueswithrides\thbtiréquirefid MAkeP workg for theBRtnabd @€l Description of the
I nvention The present invention is based on a conpression nolding process

for the manuf act Wheprééntanvesith aisé Rbludis the fdnfinaWth4dB by B8 ProbRSoT Al Prdlb?d @
| ayered structure of a thin flexible film a polynerizable coating resin or
simlar fl oviakhfonuRadpirtiGilaf taiinat havifg@doaling® Shibiodnldf: gdatoGh 508, By @
weight of the coating of a immiscible particulate filler to provide a smooth mineral
10 appearance,

The coating emplqyed in the present invention can be a pre-polymerized liquid
thermoplastic or thexmoset resins. Suitable pre-polymerized or partially polymerized
thermoplastic resins include acrylic resins such as polymethyl methylmethacrylate, and

- methyl methacrylate copolymers such as are obtained by copolymerization with alkyl

15 acrylates, acrylic acid, methacrylic acid, styrene, and acrylic polyesters. Preferably however
the coating or casting resins employed in the present invention are thermosettable polymers
such as unsaturated polyesters, epoxy resins, polyurethane resins, crosslinkable acrylic resins
and crosslinkable styrene resins. The prepolymerized resins are employed in liquid form, the
liquidity resulting inherently from the low molecular weight of the resin or by solution in

20 monomer. of the thermosettable resins the preferred resins are the unsaturated polyester resins
derived from the condensation of an aromatic dicarboxylic acid or anhydride such as
isophthalic acid with one or more diols such as propylene glycol, neopentyl glycol, ethylene
glycol, or diethylene glycol in the presence of an unsa.turated dicarboxylic acid or anhydride
such as maleic anbydride. The prepolymerized unsaturated polyester is then dissolved in a

25 vinyl monomer such as styrene to form the liquid coating composition. Liquid unsaturated
polyesters which can be cured by further polymerization to form tough solid coatings are well

known in the art, any of which can be used in the present invention as coating materials. The
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conpressi bl e gasket, and a substrate, the casting resin being present in
sufficient quantity to 15 fill the cavity created by the gasket, the
substrate and the film applying pressure to the structure and thereafter
curing the casting resin or coating nmaterial to obtain a | am nate of
substrate and cured casting resin or coating material having the surface
appear ance of tWe%¥¥®kible film If desired and at tines pewesHedw t o
prevent warping of the substrate during the nolding process, a second
liquid coating resin or coating materialg is applied to the opposing 20
surface of the substrate again held in place by a gasket. The coating resin
can be the sagm, iﬁéludiﬁagf&?ﬁﬂé}fshdmﬂﬁﬁé Dituidity A obh BnpRSuR ML A6 hre first

substrate. |If desired another filmis interposed between the |liquid coating

and the pl at esitpbredtbiFoyllieifasket, 0 Gsbsirate 2l 86 Hirh I thd et Rlddish $h (S &3 ob e | 1 qui d
casting resin or coating material, gasket and substrate are pressurized and

the coating amteRéess low Sutfopthy Mld tHoskhiR RMARE bvigdd in MO LR FoatRe by
heating the coating nmaterial to activate the further polynerization. The

resul ting | agenijobitioris havigyWiseesitick iahe ruipe oPS00 640,000 Bedlipiies Wb bilftai1bf thd | M Whi ch
can be retained on the lam nate for protection against surface scratches

and gouges. plocas/cfithepkestrddtvéritiofn provi des a coating that Printed from M nosa
03/18/ 1999 10:44:12 page -6- WD 98/ 30391 '
PCT/ US9% 00130  As indicated, the casting resins or coating compositions employed in the present
invention are preferably filled resin compositions which give the coating an inorganic mineral
surface appearance. Fillers employed in coating compositions to give surfaces having a
mineral appearance are well known in the art, having been described in my own patent, U.S.
- Patent No. 5,304,592, Nogi et al U.S. Patent No. 5,034,377, and Buser et al U.S. Patent Nos.
15 4,085,246 and 4,159,301, the teachings of which are hereby inoorpbrated by reference.
Particularly preferred fillers which give rise to a granite surface are separately prepared
thermoplastic or thermoset resin composites containing evenly distributed inorganic
particulates. Such composites are then crushed and pulverized to a desired particle size for
inclusion in the coating composition. As disclosed in these references, the same type of resin
20 employed as a coating or casting resin can also be employed to form the filler. The preferred
fillers employed include particulates of themoset polyesters and/or acrylic fesins containing
“such powdered inorganic materials as talc, silica, gypsum, powdered glass, clay, silicates and
particularly aluminas including aluminum trihydrate. The fillers can be employed over a
wide concentration range from 2% to 70% by weight of the total coating composition but are
25 preferably employed in the range of 30% to 50% by weight of the total coating composition.
The casting resin or coating composition usnally also contains a catalyst which

initiates or accelerates the further polymerization such as a peroxide or similar free-radical
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-5 -5 duplicates the surface characteristics of 'the filmand in this
way one can obtain |lam nated structures with surfaces that require no
further working for the intended use. The present invention also includes
the | anrnate made by the process of the present invention and particularly
| am nat e havi ng coatings which contain greater than 30% by wei ght of the
coating of a ™ Ible particulate filler to provi de a mrmuspiwomseneral 10
appearance. The coating enployed in the present invention can be a
pre-polynerized liquid thernoplastic orythernoset resins. Suitable
pre-polynerized or partially polynerized thernoplastic resins include

acryl i c ¥ esi iafliatot) Adarongiythervastiny conipdiitiot] a1 aka Gontdiwpigmentely Mgkt hy |

met hacryl ate copol ynmers such as are obtained by copol ynerization with al kyl

15 acr y| eidbiiizers,a6tioxidats, @6pling sgeithdd mold reled6 bglnts.St yr ene, and acrylic
pol yesters. Preferably however the coating or casting resins enployed in

the present i nvemhé Mitds fimtehplopgiteivcabheplielsYMbE presuadithaastitipTastinbrat ed
pol yesters, epoxy resins, polyurethane resins, crosslinkable acrylic resins

and crossl i ndeatigRomposttion provideiits Surfadd hampdtalatd tg R résakitly lafiinhi S Gateil ! oyed in
liquid form the liquidity resulting inherently fromthe | ow nol ecul ar
wei ght of t hepedkingiitris desirddyto producé & Iaminiate h2¥ing a smotth aarfwes thatdbestnbreduirter noset t abl e
resins the preferred resins are the unsaturated pol yester resins derived
fromt h® contisles fihisldng. Suchefinishrisavedmplisheid bylaving g thirc fladblelplastic filkiwhich de such as
I sophthalic acid with one or nore diols such as propyl ene glycol, neopentyl
gl ycol , et hydoesw®t adhere to the laminate or only adheres slightly so that it can be easily removed from
the laminate but still adheres sufficiently to serve as a protective layer prior to use of the
laminate, Plastic films useful in the process of the present invention include polyolefin films,
- polyvinylidene chloride films and preferably polyester films commercially available under
15 the tradename "Mylar."
The gasket material can be any solid material including metal, plastic or wood.
Preferably, however, the gasket material can be controllably compressed fo a desired
thickness by the application of pressure used in the molding process. Materials that exhibit a
10% or greater reduction in the molding process have been found to be suitable. One
20 particularly preferred material is cardboard since it can be readily cut to provide the gasket
and also can be compressed to the desired thickness considering the limits of its
compressibility. It also withstands any temperature encountered in the molding process.
Hard rubber, elastomeric polyolefins and flexible polyurethane foams are also useful as
gasketing material as are many composites made from resins and cellulosic fibers.
25 The substrate to which the coating is applied can be any semi-rigid or rigid material
having a surface providing adhesion to the coating or casting resin composition. In general

the process of the present invention is used with cellulosic type of material, such as solid
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gl ycol, or diethylene glycol in the presence of an unsaturated di carboxylic
acid or anhydride such as nmal ei c anhydri de. The prepol yneri zed unsat urat ed
pol yester is then dissolved in a 25 vi nyl nononer such as styrene to
formthe liquid coating conposition. Liquid unsaturated polyesters which
can be cured by further polynerization to formtough solid coatings are
wel | known i nwWoesseset, any of which can be used in the ppefsedtndsgventi on as
coating materials. The Printed from M nosa 03/18/1999 10:44:12 page -7-
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-6- 5 resin, including any filler §ﬁ6u|d have a fluidity at room

t t \ t ' ; Lo th
enper at4re egHeale lpty%m, btsalsh&tsCvicleh il ?ﬁ“‘?ﬁ‘é“’é@‘éﬁ?&ﬁ?&% e

substrate and the filTmin the press and y excess,

flow out of Eﬂﬁoﬁ?hﬁe&.%%@&%&%&%ﬁ&&%ﬁﬁ%ﬁ@ﬂ%%&g{ﬁ%ﬂgﬁaﬁa Coat i ng

conpositions having viscosities in the range of centi poi ses

are suit abl eppRlgdng, golyRfefafe 0dm, hbiRyddhd S8&tturds 3 RiNQE cat&&aﬁd, ﬁber(flass or. S

i ndi cated, the casting resins or coating conpositions enployed inthe

present i nvegiiodbaraindfosd Mbeknd sifuilhd sRELHINES Whefe WHRMSirith 835t A &Bugl Ve the
coating an inorganic mneral surface appearance. Fillers enployed in
coating CconNPRshgpo B chAling hfodutdd iPGBE Predaat\hvdikioR without warping, it may be
10 desirable to apply a similar or different second coating on the opposing surface of the
substrate which can be applied in the same way as the first coating such as illustrated in
Figure 3.
The size of shéets employed is only limited by the size of the molding equipment
- employed and includes, in addition to the 4' x 8' already described sheets, dimensions from
15 less than 1° to 12' or more.

The process of the present invention can be conducted in any of the commercially
available compression molding presses and preferably in one that provides for heating of the
platens to raise the temperature of the coating layer to allow for rapid curing. Generally
speaking, it is desired to heat the coating composition to a temperature within the range of

20 70° to 300° F. The pressures employed may vary, but generally speaking it is not necessary
to use pressures in excess of 100 psi. The process is continued for a time adequate to
polymerize substantially all of the polymerizable ingredients in the coating or casting resin.

In place of using a second coating on the opposing major surface, the rigidity of a
substrate or core can also be enhanced during the molding process by laminating the opposing

25 surface of the substrate to an additional sheet comprising a composite of a partially cured
resin and a fibrous material in which resin cures and adheres to the substrate during the

molding process.
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m neral appearance are well known in the art, having been described in ny
own patent, U S. Patent No. 5,304,592, Nogi et al U S Patent No.
5,034,377, and Buser et al U S. Patent Nos. 15 4,085, 246 and 4, 159, 301,
t he teachings of which are hereby incorporated by reference. Particularly
preferred fillers which give rise to a granite surface are separately

prepared ther WiH8&es91 c or thernoset resin conposites conpgimsep@rYeN! y
distributed inorganic particulates. Such conposites are then crushed and

pul verized to a desired particle size fgr inclusion in the coating
conposition. As disclosed in these references, the sane type of resin 20

enpl oyeds as a cogj | '?s"tﬂfnfé%sﬁah'ﬁﬁ l%.eﬁ’«tﬁﬁglfﬂﬁ%fé& formthe
filler. 5I'he preféeﬁrrlédg%1 Il Ter's enpl'oyed I ncl ude 53%?%%%?%@0% t henoset
pol yesters a ' Sidrtd | ks %hﬁgd | ni c

materi al s asﬂgé cf@g% %%%fsgypsémfﬂg%aﬁgéggkg ass@ﬂﬁgg%?gg%??%g?es and

particul arl ypgkdim %%k%%ﬂmeWMH%P’%%B{,& ihfdeS can be

enpl oyed over a w de concentration range from 2 ght of the

total coati NgnGRNPeslihd BEedRbbf Y Koardvith the sh&doRipaitol aEWRY i Ne range
of 30%to 50% by wei gh o?dgt he total coaeti ng conposition. T gdnglg ting resin

or coating CRERsddatd o hob el b Pre-cAP Bige b idsstipAl S &M% | ates or
accel erates the further polynerization such as a peroxide or si ar
free-ragj cal ofthd ihiste by MBAnYbfE%8ls ofsihiled dhitedas ithidirdtd'in Fight@ 4C1f dbkired,
any visible seam between the laminate and the edge or nose strip can be additionally coated
so that the seam is hidden. In order to maintain uniformity of appearance and properties the
edge piece should be cast from the same composition that is employed for the surface layer of
- the laminate.
15 | The present invention is further illustrated, but not in any way limited, by the
following specific embodiment of the invention.
Over the top of heatable platen of a commercial molding press large enough to
accommodate a 4' x 8' sheet is stretched a two mil commercially available polyester film.
Using a doctor blade, a flowable casting resin having a viscosity of 20,000 centipoises at
20 room temperature (as measured on 2 R.V.F. 100 Brookfield Viscosimeter using a Springdale
#6 spindle at 100 rpm) is evenly spread to a thickness of slightly more than 1/16". The
particular flowable casting resin was a commercially available unsaturated polyester
composition sold as "Granicoat”. The unsaturated polyester contained a polymerized resin
filler designed to give the coating composition a granite appearance. Preparation of such
25 filler is described in my co-pending application SN 08/051,627 filed April 22, 1993 which is
hereby incorporated by reference.

To a 4' x 8' x 5/8" particle board are stapled along the edges of the board 1/2" wide
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PCT/ US97/ 00130 -7- 5 initiator. Additionally the coating conposition
may al so contain pignents, u-v light stabilizers, antioxidants, coupling
agents and nold rel ease agents. The flexible filmenpl oyed between the

pl atens of the press and the casting resin or coating conposition provides
its surface cWaPW#Mristic to the resulting | ani nate. Gauanosdropaspeaki ng it
is desired to produce a | am nate having a snooth surface that does not
require 10 further finishing. Such fgnish is acconplished by having a
thin flexible plastic filmwhich does not adhere to the lam nate or only
adher es ssl i gig YhickQakdbetkd dtiips GsHingQ gasBetitd donfali T @slink fediial MBsthaRBiNat € but
still adheres sufficiently to serve as a protective |ayer prior to use of

the | ani nat ep ﬁ%ﬁﬁeﬁﬁe%vﬂ%&itﬂieohﬁer&bﬁh@%ﬁ@%%ﬂ&%;&&@cﬁﬁmw nvention

i nclude polyolefin filnms, polyvinylidene chloride filns and preferably
pol yest er fifigwirdnOiiB ol Thé yasitered iskrilod 6F thebd@d islpTaced in bdiact widiiBs\sprdad " Myl ar . "
The gasket material can be any solid material including nmetal, plastic or
wood. Pref erradi a.ill3pmedia Figuiel2ze gasket nmaterial can be controllably
conpressed to a desired thickness by the application of pressure used in

the mol di ng pr ocehsasseblyds subjected th a pressuidioDipprofimbfidy 100 pgabtheplateeruct i on in
t he nol di ng process have been found to be suitable. One 20 particularly

preferrgd mabadt Mith tie reshvisiiand b atenyeatird of 200TFDWhiclEi fhaiiinedifor & eriod 681 de t he
gasket and al so can be conpressed to the desired thickness considering the
limts of i tsSminutes thereby fully curing and adhering the coating to the board.
The resulting laminate contains a 1/16" layer of smooth surfaced granite like material
firmly attached to the particle board with the polyester film adhered to the surface of the
- coating. The film can be mechanically removed at any time and preferably is retained to
15 serve as protection for the surface until final use of the board.
The uncoated edges of the patticle board can be sawn off or spray coated or brushed
with the casting resin to provide a finished article. Preferably the uncoated edge portions are
sawn off and replaced with a doweled edge piece (illustrated in Figure 4) cast from the same
composite as is used for the surface of the laminate,

20
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corrpressHmuuﬂHl“muBm W t hstands any tenperature encountered in the
nol di ng ber, elastoneric polyolefins and flexible

pol yur et htine® f dan¥ afe &l so useful as gasketing material as are many
conposites made fromresins and cellulosic fibers. 25 The
substrate to which the coating is applied can be any sem-rigid or rigid
mat eri al havi 'YPW38¥E f ace provi di ng adhesi on to the coat peguRbnegRSt i NI
resin conmposition. In general the process of the present invention is used
with cellulosic type of material, such gg solid Printed from M nosa
03/18/ 1999 10:44:12 page -9- WO 98/ 3039

PCT/ US974 001 3®@hatis Chaimed Is¥v00d boar ds, plymnod, bal sa sheets, particle
boards and rel ated conposites containing cellulosic fibers. other

substrates on) corgmefhod fot proddeiia liiiifed @fticle WMick bRSHIs fir) ¢d Ncl ude high
density pol yuret hane foam honeyconb structures of rg%nP%réh@ car dboard,

fiberglass ocommisiaga rigidRebstrite iaPoigherRab1s N tiaRkbsSiny mﬁ%& 3{ . Were
the substrate is not rigid enough to support the coatl ne pro uced in the
present i nvepsksin@ontathihg ot linnitéibR sol fillek andBYindReldlid place by @G adkbRRA g,ah@pply a
simlar or different second coating on the opposing surface 0
SHJS”ate \é\htﬁdﬁlﬁﬁﬂa&@aﬁmmmaﬁomgwmaeﬂtbﬁsﬂer@&tggﬁg| ng such as
illustrated in

10 desired resin layer thickness, maintaining the said laminate in said press under polymerization

conditions until essentially completely polymerized and recovering a laminated article
comprising a rigid substrate, a thermoset resin composition and a flexible thin film.
2) The method of claim 1 wherein the polymerizable flowable thermosetting resin
* composition is a filled unsaturated polyester resin,
15 3) The method of claim 1 wherein the substrate comprises a wood product.
4) The method of claim 2 wherein the polyester resin contains from 30% to 70% by
weight of the total composition of a filler resulting in a surface having a mineral appearance.
5) The method of claim 1 wherein the thin flexible film is
a polyester film.
20 6) The method of claim 1 wherein a flowable thermosetting polymerizable resin gasket
and flexible film is applied to two opposing surfaces of the rigid substrate.
7)  The method of claim 3 wherein the wood product is a particle board.
8) The method of claim 1 wherein the gasket is compressible at the molding pressures.
9} A laminate comprising a particle board having at least one of its major surfaces coated
25 with a filled thermoset plastic composition containing a filler to provide a mineral appearance
to the surface of the coating and a protective film for that coating, said laminate having been

molded to said board,
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Figure 3. &mﬂmf“g!m!gmt employed is only limted by the size of the
nol di ng equli _ #%and includes, in addition to the 4' x 8' already
descri bed sheet%, i frensi ons from 15 less than 1 to 12" or nore. The
process of the present invention can be conducted in any of the

commerci ally avail abl e conpressi on nol ding presses and preferably in one

t hat provi deswpeR3¥eat i ng of the platens to raise the tecpessbose of the
coating layer to allow for rapid curing. Generally speaking, it is desired
to heat the coating conposition to a tegperature within the range of 20
70[err] to 300 F. The pressures enployed may vary, but generally speaking
it Is nagt n Ss IS w kS th Edhposifidn i DS} Qﬁﬂ?rocess S
continugd fgﬁﬁa ??ﬁghgggﬁﬁgte to poI?%gfﬁge sugg%gﬁggg€?$yg%l of the

pol ymer i Zab'ﬁgﬂ%ﬁﬁéﬁ&'}hﬁn&ﬂr&eﬁ%ﬁ&ﬁ}feﬁlﬂ or casting resin. In place of
usi ng a second coating on the opposing major surface, the rigidity of a

substrate oryyor ehélafinath SCcIAR 9 WA GERastbte ediid o?ﬁ@b&ﬂﬁigﬁtﬁ%eﬁmﬁﬁégaspy

| am nating the opposing 25 surface of the substrate to an "additi onal
sheet corrpriﬁ%ﬁgwaop@mimmﬂ;sﬁ biifical | Yy cured resin and a fibrous
i'ch

material in resin cures and adheres to the substrate during the
nol di ng procqess. T tkdén@e of @i dviRsiA the Prdtedte EROR a pdlestid fithe Page - 10-
10 13) A method of preparing countertop articles which comprises forming a laminate
comprising a rigid cellulosic fiber board at least one major surface of which being in contact
with a liquid unsaturated polymerizable polyester resin, said resin containing from 30% to
70% by weight of the total composition of a thermoset resin filler providing a mineral
" appearance, said resin being held in place by a cardboard gasket and a flexible film placing
15 said laminate in a molding press under sufficient pressure to cause the resin to fill the cavity
created by the gasket and obtain the desired resin layer thickness, heating the resin layer to a
temperature of 70° to 300° F, and recovering a laminate of said fiber board, fully

polymerized, thermoset polyester coating and flexible film.
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WO 95/ 30391 PCT/ US97/ 00130
-9- 5 In sone instances, particularly where the | am nates of the
present invention are intended to be used as countertops, it may be
desirable to provide an edge coating for the | am nate. Such edges can be
provi ded in several ways such as by spraying, brushing or otherw se coating
the edge of tWO%B8WPH W th the sanme conposition as was uBeEiUSITIOOl®r m ng t he
| am nate or there may be used a pre-cast edge or nose strip which is
attached to the edge 10 of the |am nagg by neans of dowels or simlar
devices as illustrated in Figure 4. If desired, any visible seam between
the lam nate and the edge or nose strip can be additionally coated so that
the seamis hidden. In order to nmaintain uniformty of appearance and
properties the edge piece should be cast fromthe sanme conposition that is
enpl oyed for the surface layer of the |lamnate. 15 The present
invention is further illustrated, but not in any way limted, by the
foll ow ng specific enbodi mrent of the invention. Over the top of heatable

pl aten of a commercial nolding press |arge enough to accommpdate a 4 x 8
sheet is stretched a two m| comercially avail abl e polyester film Using a
doctor blade, a flowable casting resin having a viscosity of 20, 000
centi poi ses at 20 roomtenpeature (as neasured on a R V.F. 100
Brookfield Viscosineter using a Springdal e

SUBSTITUTE SHEET (RULE 26)
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#6 spindle at 100 rpm) is evenly spread to a thickness of slightly nore
than 1/16". The particular flowable casting resin was a commercially
avai |l abl e unsaturat ed pol yester conposition sold as "Granicoat". The

unsat urated pol yester contained a polynerized resin filler designed to give
the coating conposition a granite appearance. Preparation of such 25
filler . is desorosimasi i n ny co-pending application SN 08/ BSUseZPI| | ed Apri
22, 1993 which is hereby incorporated by reference. To a 4° x 8 x 518"
particle board are stapled along the edggs of the board 1/2" w de Printed

from M nosa 03/18/ 1999 10: 44: 12 page -11- WD 98/ 30391
PCT/ US97/ 00130 - 10- 5 0. 07" thick cardboard strips formng a gasket to
contain the casting resin as illustrated in Figure 1. Channels are provided

at the corners of the gasket to all ow excess casting resin to flow fromthe
nmol d. The gasketed surface of the board is placed in contact with the
spread resin as illustrated in Figure 2. The assenbly is subjected to a
pressure of approximtely 100 psi and the platen in 10 contact with the
resin is heated to a tenperature of 200[err]F. which is maintained for a
period of

FIG. 2

— —— 5
V- /77777 L 17 1 7 72707 [F2 77 7ZI3——8

il Bro TpesR e =,

SUBSTITUTE SHEET (RULE 25)
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5 mnutes thereby fully curing and adhering the coating to the board. The
resulting lam nate contains a 1/16" |ayer of snooth surfaced granite |ike
material firmy attached to the particle board with the polyester film
adhered to the surface of the coating. The filmcan be nechanically renoved
at any tinme and preferably is retained to 15 serve as protection for the
surface unti{yolisads use of the board. The uncoated edgeBFTEFOHME particle
board can be sawn off or spray coated or brushed with the casting resin to
provide a finished article. Preferably §ge uncoated edge portions are sawn
of f and replaced with a dowel ed edge piece (illustrated in Figure 4) cast
fromthe sane conposite as is used for the surface of the lamnate. 20
Printed from M nobsa 03/18/ 1999 10:44:12 page -12- W98/ 30391

PCT/ US97/ 00130 - 11 - 5 What Is Clained Is: 1) A met hod for
producing a |l am nated article which conprises formng a | am nate conpri sing
a rigid substrate, a polynerizable flowable thernosetting resin
conposition, said

FIG.3

SUBSTITUTE SHEET (RULE 26)
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resin containing an immscible solid filler and being held in place by a
gasket and a flexible thin film placing said lamnate in a nolding press
under sufficient pressure to obtain the 10 desired resin | ayer

t hi ckness, maintaining the said lamnate in said press under polynerization
conditions until essentially conpletely polynerized and recovering a

| am nated article conprising a rigid substrate, a therﬂﬁ@@?ﬂp in
conpositionvﬁﬁﬁﬂgpklend ble thin film 2) The net hod of claim1 wherein
the polynerizable flowable thernosettingsresin conposition is a filled
unsaturated pol yester resin. 15 3) The nethod of claim1 wherein the
substrate conprises a wood product. 4) The nmethod of claim2 wherein the
pol yester resin contains from30%to 70% by wei ght of the total conposition
of afiller resulting in a surface having a mneral appearance. 5) The
met hod of claim1 wherein the thin flexible filmis a polyester film 20

6) The nmethod of claim1l wherein a flowable thernosetting polynerizable
resin gasket and flexible filmis applied to two opposi ng surfaces of the
rigid substrate. 7) The met hod of claim3 wherein the wood product is a

particle board. 8) The nethod of claim1 wherein the gasket is
conpressi ble at the nol ding pressures. 9F[G. 4 | aninate conprising a
particle board having at | east one of its major surfaces coated 25 W th

a filled thernoset plastic conposition containing a filler to provide a
m neral appearance to the surface of the coating and a protective filmfor
that coating, said | am nate having been

SUBSTITUTE SHEET {RULE 26)
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nol ded to said board. Printed from M nosa 03/18/1999 10: 44: 12 page - 13-
WD 98/ 30391

PCT/ US97/ 00130 -12- 5 10) The lam nate of claim9 wherein the plastic
conposition is obtained by the further polynerization of an unsaturated
pol yester resin. 11) The lam nate of claim9 wherein at |east one edge of
the board is MO9BBBVYJ to a pre-cast edge piece of the sapernfsbided Pl astic
conposition. 12) The | am nate of claim 10 wherein the protective filmis
a polyester film 10 13) A net hod afs preparing countertop articles
whi ch conprises formng a lamnate conprising a rigid cellulosic fiber
board at | east one major surface of which being in contact with a liquid
unsat urated pol yneri zabl e pol yester resin, said resin containing from 30%
to 70% by weight of the total conposition of a thernoset resin filler

provi ding a m neral appearance, said resin being held in place by a
cardboard gasket and a flexible filmplacing 15 said lamnate in a
nol di ng press under sufficient pressure to cause the resin to fill the
cavity created by the gasketii&dsobtain the desired resin |layer thickness,
heating the resin layer to a > FIG. 6

FIG. 7

SUBSTITUTE SHEET (RULE 26)
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tenperature of 70[err] to 300[err] F, and recovering?mqgt fIsai’@
a gﬁﬂb

fi ber board, fully polynerized, thernoset polyester cC nd flexible
film Printed from M nosa 03/18/ 1999 10:44:12 page - Q
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(57) Abstract

The subject invention provides a method for producing a laminated article and the laminated article resulting from such method which
comprises contacting a rigid substrate (8) with a plustic material (7) in a Hquid or semi-liquid state, the plastic material being held in place
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as the plastic laminate.
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