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CROSS- REFERENCE TO RELATED APPLI CATI ON Thi s application ig ?] ed_gn U S
Provi si SYAP1 P4 %ent Application Serial No. 60/198,709 fiF E’%ﬁVWP Yo,

2000. 5 FIELD OF THE I NVENTI ON The present invention relates to a reverse
nol ded (profile wup, as nolded) wood conposite article particularly useful
for the mnufacture of a wainscot panel, and al so useful as a door skin
or door-facing surface, and to a nethod of making the reverse nol ded 10
wood conposite article, having an upwardly inclined profile nolded
upwardly from a planar base portion of the article. Mre particularly,

t he nol ded wood conposite article of'gﬁe present invention is made from a
cellulosic mat contai ning a conbination of cellulosic fibers, preferably
i ncluding at | east about 40% by wei ght, preferably at |east 15 about 60%
sof twood fi bers, (fron1treeBEMﬁﬁsﬁgﬁabBEEbBﬁégﬁ such as all species of
pine, and fir, e.g., Southern Pine, based on the total dry fiber weight,
and a natural or synthetic binder, such as a phenol fornal dehyde or urea
for mal dehyde resi n.CRASScBEFERENGE #Bt R TERAPPLICAZHIN ahout 80%
refined, fibrillated cellulosic fibers, e.g., a 20 fiberboard mat, such as
that hot-pressed to produce hardboard. The wupper surface of_ the nol ded
article has excel | ent Tii dippgcatient isdbereq emdJ ey PRAVIEICDaS FRIEA T i ni sh or
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5 FIELD OF THE INVENTION

The present invention relates to a reverse molded {profile
up, as molded) wood composite article particularly useful for the
manufacture of a wainscot panel, and also useful as a door skin or
door-facing surface, and to a method of making the reverse molded

10 wood composite article, having an upwardly inclined profile molded
~upwardly from a planar base portion of the article. More particularly,

the molded Wood composite article of the present invention is made

from a cellulosic mat containing a combination of cellulosic fibers,
preferably including at least about 40% by weight, preferably at least

15 about 0%, softwood fibers, {from trees that produce cones) such as
all species of pine, and fir, e.g., Southern Pine, based on the t_otai dry

fiber weight, and a natural or synthetic binder, such as a phenol
formaldehyde or urea formaldehyde resin. The cellulosic mat includes

at least about 80% refined, fibrillated cellulosic fibers, e.g., 8

20 fiberboard mat, such as that hot-pressed to produce hardboard. The
ubper surface of the molded article has excellent molding die fidelity

and may have a smooth finish or may be embossed to simulate a

hardwood grain pattern, such as oak, simulating furniture grade



2 200C12044 PCT/USOL100593 natural wood. The articles are nol ded &gﬁﬁza
pl anar L@%ﬁﬁmﬂﬁinat of «cellulosic fibers, e.g., a fiberboardln&Qﬁ

either by thé Wet process or the dry process, preferabl yPERYSEHAHY ocess.
In a preferred enbodinent, the fiberboard mat is one to three inches in

t hi ckness 5 before nolding, and after nolding is 1 /8 to 1 /4 inchin

t hi ckness having co-planar stiles and rails, and planar back surfaces
surroundi ng the nol ded panels, such that the co-planar back surfaces are
adapted for flush contact against a wall or door surface, particularly
between a wall base board and chair rqail, as a wainscot outer wal

surface lining 10 for an interior household wall. In accordance with

anot her enbodi ment of the invention, the reverse nol ded panels are
manufactured in a kit, including a plurality of differently sized panels
adapted to E@hplabtersd iThe amridles arg Brolded fromeayaianasday&f Onmat of

di i . 15 CK ND OF THE |.NVENTI Man- b ds, h

i berboard, CRIOSIG Tingse. 20 ) E SRSRPeI G BO bR P i 1S Wt hei 1
1 ber boar d, © . ! 1% V&7
el g VLB EdT) fHe dRMRICERN! bAE I INE P Boasal B Sbre Rl O

skins, suchehiisddimdral tiee FRRrevsfRaRS is BHNt@ShEdd Irthednieh fakkSessare the
hi ghest structure of the enbossed product. The prior art discloses that

it is diSffibeforet onolding; sand @bted maodding isnbB sodéép idchvie thiclkoness
fiberboard Banel due to s]ﬁretchi n%eand breaki ng of the fibers. A reverse
nol ded fi bePBYHIHCe-Plangr stlehaad riSe 29H RipRANbaG I W iBceLFuLArPEAEW t han on

o nter ] 08 SWLLAEE 2R eles WLERGRat e BB ASHaM AL BurrBbaedBhdhiit f20°)

maki ng reversé no
for flush contact against a wall or door surface, particularly between

a wall base board and chair rail, as a wainscot outer wall surface lining
10 for an interior household wall. In accordance with another
embodiment of the invention, the reverse molded panels are
manufactured in a kit, including a plurality of differently sized panels
adapted to completely line an interior wall, regardless of wall

dimension.

15 BACKGROUND OF THE INVENTION

Man-made boards, such as fiberboard, e.g., hardboard,
commonly are embossed downwardly on their intended visible major
outer surface in the manufacture of interior paneling, exterior siding,
and particularly in the manutacture of door skins, such that exterior

20 surfaces, such as stiles and rails, are the highest structure of the
embossed product. The prior art discloses that it is difficult to reverse
mold and to emboss deep draws into a fiberboard panel due to
stretching and breaking of the fibers. A reverse molded fiberboard is
stretched more on its visible outer surface than on its interior surface

25 (surface in contact with a raised mold surface) making re(rerée molding

much more difficult when attempting to provide sharp, crisp design



much nore difficult when attenpting to provide sharp, crisp dESquG@QZMA
01/810155 3 2 0 ON 2004 PCTI USO1/ 005-93 detail in. a raised panel that
si mul at ¥¢0 ME1FAl wood millwork. As disclosed in the foPCHESAYYERS,
patents, reverse nolding and enbossing deep draws into a fiberboard panel
generally requires one or nore of nultiple press steps, post nold curing
at elevated 5 tenperatures, a foil or high resin content outer surface
portion, and/or high binder resin content of about 5-25% preferably at

| east 10% by weight of the product: U.S. Patent Nos. 4,061,813 GCeiner;
4,378, 265 Kiss; 4,552,797 Mink; 4,6193Q00 Ni shi bori; 4,612,224 Davis;
4,622,190 Schultz; 4,726,881 Schultz; 4,734,236 Davis; 10 4,812,188
Hansen; 4, 844,968 Persson 4,865, 788 Davis; 4,960,548 |keda; 4,960,553

- DeBruine; 4,969,302 Coggan; 5,028,374 I|mao; . 5,090,173 O&gg?%;z
5, 154, 968 D@l ins 2; raisesl asel1 tdcpimulgtess natyms! Wpad Millwelgy Ruggi e;

The cellulosjc, fibers used,tp form_t | oose, ma . : to two
inch, prefefi8flaped 11} otoi%v%nignc%'g'hipc?ﬁerl'tasyetrre\{) Sgem%fjb”:sb?c i bers

havi ng a spgCifi-G; ' i RMPE £d Sarfel deerdld) Fequiiy &g bone dry
after the f?@grossgwg/@é/%g%%?ile a:lmd fel tedlj(i)Ea butd t he ?elelmul osic fibers in
such mats agsombremdstHakipie grethesaipmspber enaitl cugivgeradl B\eviated ude about

2 %to about 10% noisture when nol ded via 20 hot pressing, derpdendi ng upon
t he hunbdi t fermpetaterasegifoil onfgleresie Rontamtsowes SYEHaEe @OsHEN oFd/or

Parti cul ar | GlasUPRSBI SIS CRRTHEGO ler 22 nB RERENT o/ elbicliel o e

weight of the product: U.S. Patent Nos. 4,061,813 Geimer;
4,378,265 Kiss; 4,552,797 Munk; 4,610,900 Nishibori; 4,612,224
Davis; 4,622,190 Schultz; 4,726,881 Schultz; 4,734,236 Davis;

10 4,812,188 Hansen; 4,844,368 Persson; 4,865,788 Davis; 4,960,548
lkeda; 4,960,553 DeBruine; 4,969,302 Coggan; 5,028,374 Imao;
5,090,173 Coggan;- 5,154,968 DePetris; 5,443,891 Bach;
5,851,325 Terada; 5,887,402 Ruggte;

The cellulosic fibers used to form the loose mat, €.9., a

15 one to two inch, preferably a 1% or 1% inch thick layer of celiuiosic
fibers having a specific gravity of, for example, 0.8, initially may be

bone dry after the fibers have been dried and felted, bpt the cellulosic
fibers in such maté absorb moisture from the atmosphere and
generally include about 2% to about 10% moisture when molded via

20 hot pressing, depending upon the humidity in the region where such

mats are stored and/or manufactured.

The reverse molded panels of the present invention are
particularly suitable as wainscot panels. The panels are reverse
molded to provide a “profile up” configuration. The reverse molding

25 approach permits mounting the panel directly against a wall versus the

prior art method requiring “shim spacers” (see FIG. 6A), thereby



nol ded to provide a "profile up” configuration. The reverse nol di pg (B ?
appr oacky nount i ng the panel directly against a t he

pri or amé%ﬁ Oraﬁ requiring "shimspacers" (see FIG 6A)W¢1Tj}|jg@%ﬂ?/%
01/81055 4 200C1 2004 PCT/ Us01/00593 pronoting easy installation while
integrating excellent aesthetics of a wainscot panel. Hi storic treatnents
of real wood wai nscot are well established and very expensive. Beyond the
multiple piece mllwork of real wood, some gypsum and polyneric materials
have been 5 fabricated into wainscot panels, but are marginally
commercially acceptable, partly because they do not have the feel or |ook
of natural wood. There are no wood fiber conposite reverse nol ded

wai nscot systens avai l abl e that provide the ease of application that is
achi eved ion. 10
SRRy o DEFRRATRRE ik oD gf\mmlﬁmtebeseﬁ OB lGY 8 O 5 a
reverse rmmecbduttmrkmarrd}sp@zrtehreaammmmtaakwoc@pmasnh&ma@ pleural ity of
differently sized reverse nol ded panels, and a planar finishing or spacer
panel , adap@%tdbh@h%@@@Ide‘tf@\fyemr@vanﬁes/pm el inubienwaginca mdvwerkl base
board and a chair rail; and a nmethod of reverse g@ﬁgqng a Ioose

| |
cel | ul osi ¢ Rhieak YWa0d; fgmee pﬂ*é%gé-lrﬂga%‘i’ e?)o YEEsr GNP IGE!
relatively *Hbgllaﬁ‘ij&ﬁ'si'ntté’ a?r‘ls%%q PQR@IQ 4t Qpéjtmgf%ﬁﬁlg'_ n%rgpﬁeerlcla nary

pressing, or ot re-shaping s Such as” sca _ f éver se- nol ded
panel s are ﬁ@ié‘;’ﬂdbleﬂ p@rﬂprﬂ)\é@aas@@ﬁé»{ dBWdtiRRanetaelr fddkesoagalpr ess, in
a single pressing step process e achi eving excellent transfer of nold
detai |l (enbossidngThedekid pd wobldiiervicsnpbtive reverse molded wainscot

systems available that provide the ease of application that is achieved

in accordance with the principles of the present invention.

. 10 SUMMARY OF THE iINVENTION

In brief, the present invention is directed to a reverse
molded fiberboard panel; a wainscot kit comprising a plurality of
differently sized reverse molded panels, and a planar finishing or
spacer panel, adapted to completely cover any size wall between a

15 wall base board and a wall chair rail; and a method of reverse molding
a loose cellulosic mat, in a single pressing step, to provide one or
more relatively high density, raised panels without requiring
preliminary pressing, or other pre-shaping step, such as scalping. The
reverse-molded panels are molded in a conventional, multi-opening

20 fiberboard press, in a sing-!e pressing step process, while achieving
excellent transfer of mold detail (embossing fidelity) without visually
noticeable fiber fracture. The panels can include a foil, an
impregnated paper overlay, or thermoplastic coating materials but do
not require an overiay or high resin content coating to achieve

25 excellent embossing fidelity and appearance.



noticeabl e fiber fracture. The panels can include a foil, an il &ghdided
paper overlay, or thernoplastic coating materials but do not require an
over| ay VW@ 0hBYlSresin content coating to achieve 25 excddTé&s01/89M9dssi ng
fidelity and appearance. 200C12004 WO 01/81055 -5 PCT/ USOL/ 00593 1In the
preferred enbodi nent, the | oose cellulosic mat that 1is nolded is

manuf actured by the dry process to provide a snooth, planar back surface
surroundi ng the back surface of the raised, nolded panels, rather than a
screen back pattern which results from5 pressed nats made by the wet
process. The reverse nol ded raised p%rlel design provides a raised profile

(profile up) that is sharp and crisp“with sharp detail in exterior
corners that has the appearance and feel of hand crafted natural wood

- mllwork, but actually is a reverse- nolded, high density wood conposite
material that can be Huthespredesied eohasiiment, the leoss ealwosiamat thgkh as

T S e e e T
manuf acturip n%p%%%lsgr%f \é}lgﬁr ?Pgiﬁé{]gﬂg[ héal Bl ! ded (bisem a | oose

mat of cel | Q0% ¢ er an , at the articles have an 15

upwar dl y rajqsde®2Rak|d Rathari thdhad e6reRAtByX pawdeth WHithwedultsAfrotier aspect
of the present invention is to provide reverse nolded, wood conposite
articles, apessedstiatsl rodde bgnheavetprogessheThetregess, mofded taised m  such
that the articles can be _securely adhered to_. any planar surface, such as
a gypsum waPRB®afesanoPieV IS gt @saghprofie Jprotile Wilethatt sy V3URI #1%r ea

between a bgrslgp t\)n(f)l?}[n ghgrnpddetail in exterior corners that has the appearance and

feel of hand crafted natural wood millwork, but actually is a reverse-
molded, high density wood composite material that can be adhesively

10 secured to a planar wall, such as gypsum wallboard.

Accordingly, one aspect of the present invention is 10
provide reverse molded, wood composite articles, and a method of
manufacturing the articles, wherein the articles are molded from a
loose mat of cellulosic fiber and binder, such that the articles have an

15 upwardly raised panel that simulates natural wood millwork.

Another aspect of the present invention is to provide
reverse molded, wood composite articles, and a method of
manufacturing the articles, in kit form, such that the articles can be
securely adhered to any planar surface, such as a gypsum wallboard,

20 or plaster wall, to fill the entire wall area between a base board and
a chair rail, while providing sharp, crisp exterior corners on the reverse

molded, raised panel, to simulate natural wood, handcrafted millwork.



a chair rail, while providing sharp, crisp exterior corners onzt Trﬁms&;e
nol ded, wai @amdogzanel , to sinulate natural wood, handcraft?gﬂﬂ§ﬂ%g%§.
01/81055 6 2 0 O C 2044 PCT/USO /00593 Anot her aspect of the preésSent
invention is to provide a wainscot kit conprising a plurality of reverse
nol ded wood conposite articles having different widths and a planar panel
that can be easily cut to a desired wwdth to fill an entire wall between
a base board and 5 a chair rail. Still another aspect of the present
invention is to provide a reverse nolded wood conposite article that
provi des exact transferring of nold detail at exterior corners and
contours in a single pressing operation without requiring nultiple press
steps, post nold 10 curing at elevated tenperatures, or a foil or a high

resin content (5- 25% rdel ﬁn% r. s the
present invention is t%ﬁgfrrge\r;ia?g&?gséﬁge&rﬁgﬁte mgﬁnc%nﬁgf%\ga%ra?i cles

that can bewaihglest kit emmpridihglaqiucalitpbs réviabe Goolded westicbenpisitehet i ¢
fibers, scrimsurfaces, 15 layering of short and long fibers,

resi n-i npr egrat!es hewpeg dolferdraysidths lredrplastri renghthat hes beoeasibed! i ng
(needl e punching) to.hold.the together prior to nolding. A further
aspect of tRE1 b‘?@sé‘?ﬁ"?ém‘i‘éﬁﬂf B‘?}n?“slsa”t WeoRl Petwess 2 beseiftaid #bod
conposi ke aﬁtéﬁgi;er jhat has one or nore raised 20 panels including a
central 'y disposed rectangul ar panel portion of 5-10 mmin height,
surrounded by a raised, nolded, contoured mllwork design having a
plurality of raised, planar steps ascendi ng

' Still another aspect of the present invention is to provide

a reverse molded wood composite article that provides exact
transferring of mold detail at exterior corners and contours in a single
pressing operation without requiring multiple press steps, post moid
10 curing at elevated temperatures, or a foil or a high resin content (5-

25%]) outer surface portion.

Another aspect of the present invention is to provide
reverse molded wood composite articles that can be molded from
cellulosic mats that do not require synthetic fibers, scrim surfaces,

15 layering of short and long fibers, resin-impregnated paper overlays, -
thermoplastic varnishes, or needling {needle punching) to hold the mat

together prior 1o molding.

A further aspect of the present invention is to pro\;ide a

reverse molded wood composite article that has one or more raised

20 panels including a centrally disposed rectangular panel portion of
5-10 mm in height, surrounded by a raised, molded, contoured
millwork design having a plurality of raised, planar steps ascending
upwardly and inwardly integral with rounded contours to a rounded

top portion that has increased density at a rounded apex, to prevent

25 damage and surface fiber fractures, and has a geometry such that



upwardly and inwardly integral with rounded contours to a roungdo(lt 2
portion that has increased density at a rounded apex, to prevent 25 danage
and sur Y8@8181%&r fractures, and has a geonetry such thatPCI/FIGIEIT 2004
W 01/81055 7 5 PCT/ US01/ 00593 sharp, crisp surface detail is provided,
particularly at exterior corners of the mllwrk geonetry, in a single
pressing (nolding) step, while providing substantially uniformdensity in
all but the rounded apex of the raised, nolded rectangular m | work

desi gn. Anot her aspect of the present invention is to provide a reverse
nol ded wood conposite article that cap be nolded in a strip of multiple
parts in a single pressing (molding) operation and can be cut into
separate parts after nolding and then coated with a water- based and/or

- sol vent - based coating material, e.g., paint or stain. 10 Still another
aspect of tﬁlearm@g@msurﬁa@ﬂﬁm !ssprpwdﬁﬂoﬂaatécUiaf'waﬁtr%SE'OkF?ffl%t

it | east Ll b reliiaTk, SEUBRTRaer Soal Y Jasier Bl Whgh° Preov! o
different CBFERﬂafné @&gﬁ{.s\i%ggt}s %@%ﬂmﬁg&fr@ké%ua\ﬂéﬂapwwosnte

article has™a proportionate rai sed panel width, and a planar
spacer panethe sfisédaindided reé@FbgoRt iviNwairkadegigsi te articles can
conpletely fill a wal | between a base board and a chair rail by cutting
t he pl anar spacer panel to size at inside wall corners for covering the
full wall width up to the chair a Mor e referred

arti C%ﬂ arly, the.
reverse’nol ded arti cl &9 REPREY Oééh%Pée?ﬁ'rgv'inefgﬂ R RGNS VS® 92 i nches,
16 inches apéj\/eﬁge'n%@%ﬁ WOBB écnﬁposme article that can be moided in a strip

of multiple parts in a single pressing (molding) operation and can be
cut into separate parts after molding and then coated with a water-

based and/or solvent-based coating material, e.g., paint or stain.

10 Still another aspect of the present invention is to provide
a wainscot kit that includes a plurality of reverse molded wood
composite articles to provide at least two differing raised panel
{window) sizes, at least two different composite article widths,
wherein a smaller width composite article has a proportionately

15 smaller raised panel width, and a planar spacer panel, so that the
combination of composite articles can completely fill a wall between
a base board and a chair rail by cutting the planar spacer panel to size
at inside wall corners for covering the full wall width up to the chair
rail. More particularly, the preferred reverse molded articles in the kit

20 are provided in widths of 12 inches, 16 inches and 48 inches with the
12 inch and 16 inch widths having windows (raised panels) of
different sizes: and the 48 inch wide article having three windows of

a size to match either the 12 inch wide or 16 inch wide article.



12 inch and 16 inch w dths having wi ndows (raised panels) of @ijfgf(grBm
sizes; a the 48 inch wide article having three windows of a size to

mat ch ei P88 12 inch wide or 16 inch wide article. 2 UQ/CSOT/O2804 WO
A /s1055 8 PCT/ USO I/00593 Anot her aspect of the present invention is to
provide a reverse nolded wood conposite article that has one or nore

rai sed panels conprising a central, planar raised portion surrounded by a
rectangul ar raised mllwork design, the raised panel s being surrounded 5
by planar stiles and rails wherein the raised panels are capable of being
separated fromthe surrounding planar stiles and rails, e.g., via saw ng
or back sanding, fromthe surroundi ng planar base so that the separated
panel s can be adhered to a househol d door, cabinet door, shutters,

furniture, library or millwrk walls, or as a framng material 10 by
further renoving the cémothgr psrerirof the peganehvention o to Tevatroae and
ot her aspects and advantages of the . present invention will beconme nore
apparent frdm'EHe mlaﬁg\j §0d FABP P GEUCIE (Bt d17S0Pne 196 TPPET ¢iced

nbodi ; i -C:ONj i i i . 15 BRI EF . DESCRI PTI ON
o I DRAWRERRE iSO AR, Widrlrt 8 RA-ISR sl BT eSO

| oose, dry- |r€t‘dar§ﬁ.l’f9@r$ii§éﬁ gRllvelogesighathd AlisbPBEMEIS Bethd SUWBHURBLY cavity
and an upper nold core, showing the nat being | oose enough to contour

over thé raitgedlgmiestiesnendirsilofwhbaeinthe cased yapelsoard cap20leoéssi ng;
FIG 2 is a_ partiall ?l br oken- away perspective view of the
being sepafated from the Surrounding planar stiles and rails, e.g., via
sawing or back sanding, from the surrounding planar base so that the
separated panels can be adhered to a household door, cabinet door,
shutters, furniture, library or millwork walls, or as a framing material

10 by further removing the central planar raised panel portion.

The above and other aspects and advantages of the
present invention will become more apparent from the following
detalled description of the preferred embodiments, taken in

conjunction with the drawings.

15 BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a partially broken-away perspective view of a
loose, dry-laid composite cellulosic mat laid between a lower mold
cavity and an upper mold core, showing the mat being lcose enough
to contour over the raised panel contours of the mold cavity prior to

20 pressing;

FIG. 2 is a partially broken-away perspective view of the
reverse molded wainscot wood composite article of the present

invention showing the preferred geometry of the raised panels;



reverse nol ded wai nscot wood conposite article of the present IW?@P
showi ng the preferred geonetry of the raised panels; . 200CT2004¥

01/ 81055v0Q 0PETISUISO1/ 00593 FIG 3 is a front view of the mompenaniss of a
wai nscot kit conprising four different articles - three reverse nol ded

panel s and one planar panel - capable of conmpletely filling a wall
between a base board and a chair rail while only cutting the planar panel
to size to fill 5 the entire wall up to the chair rail; FIG 4 is a

partially broken-away front view of a portion of a wall containing an
oversi zed wi ndow,.showing one way to fit the kit of FIG 3 onto a wall
havi ng an oversized window, FIG 5 is %-partially broken-away side view of
the reverse 10 nol ded wood conposite article of the present invention
showing the profile of the reverse-nolded raised panel design; 15 FIG 6

is a side view of the FMGoOd goTPRYIthBe Wb NBEPonddrietite o?fa Weengyrsent
i nvention adhered to drywall between a base board and a chair rail, taken

- al ong-the | ikecdBnprisingHiogr differehGartides s thresi e evdeawoldadpérgls todFl G 6,
showing a prior art wainscot article secured to drywall with shim
spacers; an@nEIRiEN’ pang| -GegRbla PEAPBIPIEIRY W %&ﬁﬁb@‘?'ﬁt"ée%?rb@éét

desi gn ror kgl ebR Drar R R TE SHobk HBhon BRI TSI he 20
\Slglngiscgtgsﬁgﬁhglegmrgwm bb tbh@-,eeéﬁé;,t rdical outlet falls within the raised

FIG. 4 is a partially broken-away front view of a portion
of a wall containing an oversized window, showing one way to fit the

kit of FIG. 3 onto a wall having an oversized window;

FIG. 5 is a partially broken-away side view of the reverse
10 molded wood composite article of the present invention showing the

profile of the reverse-molded raised panel design;

FIG. 6 is a side view of the wood composite wainscot
article of the present invention adhered to drywall between a base

board and a chair rail, taken along the line 6-6 of Fig. 7;

15 FIG. 6A is a side view, similar to FIG. 6, showing a prior

art wainscot article secured to drywall with shim spacers; and

FIG. 7 is a front view of the wood composite wainscot
article of the present invention secured to a wall and showing a new
design for a switch plate that can be secured to the wall through the

20 wainscot article, even if the electrical outlet falls within the raised

panel design.



2 0 OCT 2004 WO 0115] 055 PCT/ USO] /00593 -10- BRI EF DESCRI PTI O (5 TT i
PREFERRIig EI\/@K%QI_I\/EI\FFS In the preferred enbodi nent shown in the draw ngs,
the nol'd8F R conposite articles of the present invent PERUSPEOMSI ded
in the formof wainscot paneling to be adhered to a planar interior wall 5
between a wall base board and a wall chair rail, to sinulate solid,

nat ural wood wai nscot mllwork, as shown in FIG 2. It should be
under st ood, however, that the principles of the present invention apply
to nuch nore than the manufacture of wainscot and also applies to the
manuf acture of doors or door skins, pgroti cularly cabinet 10 door facings,
as well as any nol ded, man-nmade conposi'te wood article that includes one
or nore reverse-nolded raised mllwrk designs adjacent to a planar
surface portion of the nolded article. Exanples of other conposite,
reverse- nol ded BHIBF DESCRISTIONORTE APEBRBEDf ENWB ORINENISact ured in
accordance with the principles of 15 the present invention include
decorative hardboard; interior and exterior passage door skins, cabinet
door skins, and garade thdeoefesidchsmbodgvenashoeri inttvei ravwiags, fenel i ng;
cabinetry and furniture surface noldings; nol ded panels separated from
their surrolIPRY WPARLOMRRFEG BRLCIED ChahadHEs &l try eakOBATEMpIGthr

sur face of } i r., r, f i LUk ian;
Furniture oniBATLo" SN A Yind e Qudb e B ReBBE M e
conposi e apbtwkBs a Qfall PasErESSAL ahd L OdIORRBI SHa! 38! ShmitAkiesofigom 5
inches to 96 inches in width and from 12 inches to 60 i nches or even 96
i nches in haegital wood wainscot millwork, as shown in FIG. 2. It should be

understood, however, that the principles of the present invention
apply to much more than the manufacture of wainscot and also
applies to the manufacture of doors or door skins, particularly cabinet
10 door facings, as well as any molded, man-made composite wood
article that includes one or more reverse-molded raised millwork
designs adjacent to a planar surface portion of the molded article.
Examples of other composite, reverse-molded wood articles that are
capable of being manufactured in accordance with the principles of
15 the present invention include decorative hardboard; interior and
exterior passage door skins, cabinet door skins, and garage door skins;
decorative interior wall paneling; cabinetry and furniture surface
moldings: molded panels separated from their surrounding planar
portions to be adhered to an outer planar surface of a cabinet, cabinet

20 door, or planar furniture portion; furniture components; and the like.

The dimensions of the reverse molded composite articles
of the present invention preferably varies from 5 inches to 96 inches

in width and from 12 inches to 60 inches or even 96 inches in height.



- reverse- nold

200C1 2004 WO 01/81055 PCT/USO01 /00593 The articles of the pres?ﬂqc]2m4
invention preferably are fornmed fromat |east 80% by weight fibrillated
cel lul od¥@ 01BMEFs, based on the total, dry weight of fi p@TsiSomoel9
articles, and a binder capable of adhering the cellulosic fibers together
into a structurally stable, 5 consolidated article. The cellulosic fibers
are in the formof refined, fibrillated fibers and can be nol ded and
adhered together with natural or synthetic binders to provide

aest hetically pleasing nolded contours, and snooth or wood grain texture
surfaces in all exterior, visible sujfaces, including the nolded, raised
panel surfaces. The articles of 10 the present invention can be nol ded as
athin, e.g., 0.1 to 0.3 inch wainscot, or raised panels can be cut or

- back sanded to renove _the raised, panels for adherence to a, cabi net door
or the like to provi dé'lhé? ar”al%%df’f h&ﬁd-&f?ﬁ??‘_&d?“%‘f?ﬂ a‘?reaif(?&f\fﬁqr?v\prk | ook
onto any pl ?&ﬁﬁed?&&rﬁ%‘f‘?ea&%q]% %ﬁﬂ?{‘ﬁﬁrn‘f%ﬁ ééﬂﬁ{o%ﬁ%ﬁ%@{jsh'b%‘é%ﬂ“ on, the
ed articles of the present invention can be adhesively

applied or optfterittse drast@BRe of Sibary iltiROAFiSHBPaRd aStihdet BEgablEuUr ni ng
now to the drawings, and initially to FIG 1, there is illustrated a

partial |y bodketheninaytipecsihglosicvEberewogétherpott i ntract@@lia smebie,
including a lower nold half or nold cavity 4, having-a partially

br oken- away c€BFPlfTEAArREte. 5 ThaieplviRsiedirars asadn dhe dpperohigiingbre o,

f i ng:, t S5 int [ t | |y desi ted b

O oPr st et o8 N b R PO Sona BB SR ERRHED Y,

i ts under suipf agRiHeR!bihSe BRARREVRIBUSSHBAE AN plelsingtndRicdmitaLys, ext endi ng
nol d design shown in |ower nold cavity 4 tfor

and smooth or wood grain texture surfaces in all exterior, visible
surfaces, including the molded, raised panel surfaces. The articles of
10 the present invention can be molded as a thin, e.g., 0.1 to 0.3 inch
wainscot, or raised panels can be cut or back sanded to remove the
raised panels for adherence to a cabinet door or the like to provide a
raised, hand-crafted, natural wood millwork look onto any planar

surface.

15 In accordance with the present invention, the reverse-
molded articles of the present invention can be adhesively applied or

otherwise fastened to any planar support structure.

Turning now to the drawings, and initially to FIG. 1, there

is ustrated a partially broken-away perspective view of a portion of

20 a mold, including a lower mold half or mold cavity 4, having a partially
broken-away cellulosic mat & laid thereover, and an upper mold core

6, for pressing the mat 5 into a wainscot panel, generally designated

by reference numeral 10. The uypper mold core B has a mold
depression 7 in its undersurface that is shaped complementary to the

25 upwardly extending mold design shown in lower mold cavity 4 for

pressing the mat 5 therebetween to conform to a mold cavity



pressing the mat 5 therebetween to conformto a nold cavity V\Dﬁ)?/ Jf%li

-12 200 £CT / USOL/ 00593 between the nold hal ves 4 . I
wali nscos%égbﬂfehlmafo is reverse nolded, as shown in FIGS. 1%?:(1&6%2” Hét ween

the rai sed panel- sinmulating |lower nold cavity 4, and the upper nold core
6, to provide raised panels 12 in the nolded article 10, including
centrally disposed, 5 planar raised panel portions 13, and rectangul ar
contoured wall portions, generally designated by reference nuneral 14,
including raised exterior corners 15 22 t he panel outer surfaces that
correspond to contours essentially idefatical to raised contours of the

| ower nold cavity 4. The reverse nol ded panel 10 can be secured, e.g., 10
adhesively, or via fasteners, such as nails or screws, to a suitable

pl anar surf abetwser ihasnaldadlnesdt amalf. Aheavaisant panet il Grishemerseoom

The lower nold cavity 4 is essentially the same in general contour as an,
upper surf acBbfed.n@Swahpecoth pdRst. 108ndxéedretvpmn the 1a8%Rd Pafsid cavity

4 woul d be s|jght]. | ler hori Lly,.in the raised |15,
di monsi one, POPTHGIRREr el ERTACend ot RebRomisd SBRe FENGarE e 5
that is nol d%sé@p&ﬂ?s%ﬂ&m@%ﬁéﬂ‘é’h@eﬁé‘, mcgﬂg%rﬂ%ﬁlyg&sﬁ@&’é!@d n

FIG 2. The upper nold core 6 carries a rais nel -recel'ving no
cavity 75di nplasiapnaisabd Eraiensrioyst d 3, handppeiasgnibaceonfodrse wal sed

panel structure 12, and can be snoothly contoured or can 20 include
downwar dl y eR®diffisngoenenally udesighateds hywrgferenaamposierasi bl snadddiigod grain
ticks that for.mda wood g:‘rgai néi)&%tern. Thelvvai nsco%]%cpam?{ﬂ 10 is nolded with
the mol d cavidi¥ed KRS SR B [ 8R e aNg! PLer AUl TIRIGRIERPATY a
generally 45 contours essentially identical to raised contours of the lower mold
.cavity 4. The reverse molded panel 10 can be secured, e.g.,
10 adhesively, or via fasteners, such as nails or screws, to a2 suitable
planar surface, such as a wainscot wall area of an interior home room.
The lower mold cavity 4 is essentially the same in general contour as
an upper surface of the wainscot pane! 10, except that the lower
mold cavity 4 would be slightly smalier horizontally, in the raised panel
15 dimensions, to allow for the thickness of the molded cellulosic mat b
that is molded 1o the upwardly extending raised panel design shown
in FIG. 2. The upper mold core 6 carries a raised panel-receiving mold
cavity 7 dimensioned complementary to the upper surface of the
raised panel structure 12, and can be smoothly contoured or can

20 include downwardly exiending structure {(not shown} to emboss

simulated wood grain ticks that formm a wood grain pattern.

The wainscot panel 10 is molded with the mold cavity,
disposed between die halves 4 and 6, disposed in a generally
horizantal disposition so that the upper major surface will be described

25  as horizontal - corresponding to its dispositioh during molding - and it
will be recognized that the position of the molded article, in use, iIs

usually intended to be vertical, instead of horizontal, as in the case of



hori zontal disposition so that the upper major surface will be XgggT Niped
d

25 as horizontal - corresponding to its disposition during nolding - an
it wl Whel$etbgni zed that the position of the nol ded aPERGISBIUGSH use, is
usually intended to be vertical, instead of horizontal, as in the case of

200C1 2004 WO 01/81055 PCT/ US01/00593 -13 wai nscot panel 10, as shown in
FIGS. 2-7. The "raised profile up" nolded outer major surface of the

wai nscot panels 10 is disposed in a vertical orientation ("raised profile
out”) between a wall base board 16 and a wall chair rail 18, as shown in
FIG 6. The exenplary 5 wainscot panglf;10, shown in FIG 2, in the
preferred enbodi nent, includes one or nore of the raised panels 12, which
are nolded to provide contoured walls, generally designated by reference

nuneral 14, integral w and surrounding . the centrally di sposed planar
rai sed pan&@prel Bﬂ”‘%{gaﬁﬂ shR¥ T 8h gé@ea‘aal ]Cge 142'5F€ R'R 'Eegf"ﬁl with and

A e e e

- and 26, respective a securenent of

an under sur fagRtieh @@&k\agibgln(grﬁ% bt file 2t " PRetwWéedBlyal Bake ol anar

wal |, as shown in FIGS. 6. In the preferred wai nscot panel 10, best

shown in Fl GE. andi5a2wdll dHudr ral 418 easmshdedh dorflG@ur@d Wakl sxdrdplare nol ded
in a rectangul ar shape, surrounding the centrally disposed planar panel
portiond13, Wiiaseeleranal dlr showdl I FIG. 3r dnithecpi@dnieet&nbedinotiler edges

27 of the planar panel portion 13 through s|oping walls 2 i Sposed
t her ebet vveemd%gegggﬁ %’ﬁm{ei‘ﬁ thf}"?e'r %%cg%aBka ?PegNBthF%&S%Oé%g%? nd 6, the
cont oured V@Péﬁdé”bdﬂﬁbk@?v@aﬂ‘é’?lg‘eng%v Hé'siégafeﬂﬁ'bg' @feleRc@H@heWit h and
extends upwardly froman adjacent stile or rail (24,

14, integral with and surrounding the centrally disposed planar raised

panel portion 13, and the contoured walls 14 are integral with and

10 surrounded by planar vertical stiles 20 and 22 and horizontal rails 24
and 26, respectively, lying in a common plane, for adhesive

securement of an undersurface of each stile and rail 20, 22, 24 and

26 to a planar wall, as shown in FIGS. 3 and 6.

In the preferred wainscot panel 10, best shown in FIGS.

15 2-4, the reverse molded contoured walls 14 are molded in a
rectangular shape, surrounding the centrally disposed planar panel
portion 13, and the contoured walls 14 are interconnected to outer
edges 27 of the planar panel portion 13 through sloping walis 28,
disposed therebetween. As best shown in the panel profiles of FIGS.

20 5 and 6, the contoured walls 14 include a wall portion 30 that is
integral with and extends upwardly from an adjacent stile or rail {24,

as shown in FIG. 5) at an angle of about 25" to about 35" above
horizontal {as molded in the horizontal position). Wall portion 30 then

is curved downwardly in a generally U-shaped contoured wall portion

25 32 integral at its outer end with wall portion 30, and integral at its
inner end with the planar, raised panel portion 13, at outer edges 27

{(F1GS. 2 and 5) of the planar, raised panel portion 13. Each of the



as shown in FIG 5) at an angle of about 25 to about 35 abovez QT tal

(as nol dge ik 4d3e horizontal position). Wall portion 30 t IS, GHI Ve
downwardly i n a generally U shaped contoured wall porti onpggl%hﬁ?oﬁwégral

at its outer end with wall portion 30, and integral at its inner end with
the planar, raised panel portion 1 3, at outer edges 27 (FIGS. 2 and 5)
of the planar, raised panel portion 13. Each of the WD 01/81055 -14 2 0 O
C T 2004 PCT/US{1]100593 four contoured walls 14 that formthe reverse
nol ded rectangles of each raised.panel 12 are of identical contour. In
accordance wth the preferred enbodi-mant, U shaped contoured wall portion
32 is contoured such that an innernost undersurface 34 (as applied
against 5 a wall) of the contoured wall portion 32, at the base of the U,

1es in {NegSAEBnRlREs Bansn AndarRurd ace 80l TR Ha3gNd bal s 20,

22, 24 and 26, so that the undersurface aped wa portion 32,

at the baseeathtrbigel par@Ntiacire, ofi@entias Honwdhenedcbaradd with iy
structural support when in position (as shown in FIG 6). 10 The articles

of the presenttermatkgmbadanentnolbdedafedncantduese walt pbriced | B2os& ¢ fi bers
and a thernosetti ng Sbi nder, such as a urea formal dehyde, nel am ne
r

f or mal dehyd&CTEHYE [ anfipPeET RNRREBHHaeR JolAtorrRliase@ Nt t he

manuf actkur e ' r e t l¢, i ncl.ud I t,,about 80%
frbri 1l at ed?%gpll Qgépﬁ"gé ] pf“ﬁ'ﬂgﬁsé,jz'p_ Cis B o1 398 URIEE on 1 he
total, dry thé@eenehBite ad BnlliRidiBirface B of kRERIIA 8naBGNaNiapby refined
fromwood chips preferably using steampressures in the range of about.
80 to 120 p<gi4 andn2ite sordfadthblundabaurfaddG4t of U-shhpesl waligsdrtipned 2r abl y
about 105 psi.

pat the base of the U, contacts, and can be adhered to, wall 37 for

structural support when in position {as shown in FIG. 6).

10 The articles of the present invention are molded from a
toose mat of cellulosic fibers and a thermosetting binder, such as a
urea formaldehyde, melamine formaldehyde, and/or phenol
formaldehyde binder commoniy used in the manufacture of fiberboard.
The mat should include at least about 80% fibrillated, refined

15 cellulosic fibers, preferably 100%, based on the total, dry fiber weight
in the mat 5. The fibers are mechanically refined from wood chips
preferably using steam pressures in the range of about 80 to 120 psi,
more preferably about 100 to 110 psi, most preferably about 105 psi.
Steam pressures higher than about 120 psi in refining the cellulosic

20 tibers produce highly refined fibers that are useful in accordance with
the present invention, but the cost of refining would be commercially

prohibitive.

Such refining of cellulosic fibers will provide fibrillated
cellulosic fibers that are preferably dry laid into a loose cellulosic fiber
25 mat having a basis weight in the range of 0.58 to 0.62 pounds per

cubic inch. Upon molding in a heated press at a temperature in the



St eam pressures higher than about 120 psi in refining the cellq BF]@@
fibers produce highly refined fibers that are useful in accordance with
the pred¥nt1/$Mdenti on, but the cost of refining woul d bePEdHMIEISE} |y
prohi bitive. Such refining of cellulosic fibers will provide fibrillated
cellulosic fibers that are preferably dry laid into a | oose cellulosic
fiber 25 mat having a basis weight in the range of 0.58 to 0.62 pounds per
cubic inch. Upon nolding in a heated press at a tenperature in the WO
01/51055 -15 2 0 OCT 2004 PCT/ US01/00593 range of about 385F to 450F,
and at a maxi mum pressure in the rangg of about 550 to about 850 psi, the
resulting enbossed articles w1l have-a specific gravity in the range of
about 0.96 to about 1 .08, preferably about 0.98 to about 1.06, nore
preferably about 1.00 to 5 about 1.04. Articles of the present invention
that are "prahgé @fwﬁoutcbﬁb%wtflescfﬁ ianck easermdaiTaiity paessserih dbe

t oughness by reducing caliper at the highest point in the deS|Pn profile

. to about 1.02"¢®%AEbaLt 2P00w abeit 9 Ry athd (EsSullith e ROsSEERTHERE 02 to 1

.04 specific ravity, hor e, f

georretry surt o ad’e%sfﬁ\é\‘%'ﬁérsy VFT?S[I' %é%i gmg’gsoeégttc? J%t@és |gh({e?ay | ower
speci fic gr%\fhféfaﬁl 300900.9E010 cBBubY @sl G Y plehEFbis bBeut heooall per
within these zones. I'n accordance wi th another inportant embodi ment of the
present Si nvaibbiuon .Qdhe Articissef nibt gedsganiiventdrothdtharepf podite up”nventi on
can be produced in a plurality of widths, as shown in FIG 15 3, for
exanpl e, a rﬁﬂr@{é@?iﬁiﬁélo ngreasieafensty pof Luhags EoUgnesichEgedWFME, havi ng

three rai Se%a I%Qrea'Ft hlgﬁegaggllnt n %écri]é’j‘s?:ghsproi % to é(b r{Ptl ‘F’02 to about

1.08 specific gravity, with a target of 1.02 to 1.04 specific gravity,
whether smooth or textured. The flat surface geometry surrounding
10 the profile zones is pressed to a slightly lower specific gravity of 1.00

to 0.98 by slightly increasing the caliper within these zones.

in accordance with ancther important embodiment of the

present invention, the reverse molded panels 10 of the present
invention can be produced in a plurality of widths, as shown in FIG.

15 3, for example, a molded panel 10A that is, for example, 48 inches
wide, having three raised panels 12, a panel 10B that is, for example,

16 inches wide, having a single raised panel 12; a panel 10C that is,

for example, 12 inches wide, having a single raised panel 12; and &
planar panel 10D that is, for example, 8 inches wide, and E:an be cut

20 easily Iengthw-ise, to complete a wall. Each panel 10A, 108, 10C and
10D is the same height of, for example, 32 inches - 8 standard
wainscot height. As shown in FIG. 3, the panels, e.g., 10B or 10C,

can be arranged under windows 40, by rotating the pane! {10B, as
shown in FIG. 3} 90° so that the raised panel 12 has its length in &

25 horizontal disposition and, if necessary, when windows are lower 10
the floor, panel 10C can be used instead, together with one or two

planar panels 10D above and/or below panel 10C,



16 inches wi de, having a single raised panel 12; a panel 1 OC tfﬁg’@?ﬁﬂ or
exanple, 12 inches wide, having a single raised panel 12: and a I Q'
panel 10BQAHA95s, for exanple. 8 inches wide, and can be PERIUSROOES | y

| engt hwi se, to conplete a wall. Each panel 1 OA, 1 s - a standard

wai nscot height. As shown in FIG 3, the panels, e.g., 1 OB or 10C, can
be arranged under w ndows 40, by rotating the panel (10B, as shown in
FIG 3) 90 so that the raised panel 12 has its length in a 25 horizontal

di sposition and, it necessary, when windows are lower to the floor, panel
10C can be used instead, together vvitg‘sone or two planar panels 10D above
and/ or bel ow panel 10C. WO 01/81055™716 2 0 OCT 2004 PCT/USO /00593
The wai nscot kit shown in FIG 2 can be easily installed by the homeowner
by starting at the center of -the room or directly wunder a center w ndow,
and arrangi ng the panelbe syainetot kitlshpwri owBlGl 2 shdee essiheirstalled he

spaced wal | enq_fdEh By arranging the 5 tpanel s 1 OB and/or 1 OC properly, the
8 inch wi dt PYplEnhP Ner By GRrHRY BT Hae 6eNteIfeh theerrom drditestiy 1| al |

walls, to th I fined at, inside rgomcorners, and.can be cut
accurately tug]dggnélg%ﬁgl &?rf‘#ovtvheandvvaﬁrfa.W"ﬂga oFFRTEe WTWegHB%ﬁyer aspect
of the presqblvardOinsmeenbifdlts & @RE ddeled! WM oS4 t Céépéﬁéﬁ in&;nﬁ’t’e shown)

e

and outlet covers, generally and collectively referred to b erence

nuneral 540 @EENEls 7PB arad/er A0 pogskriy) theeB khdh shiawn plandrifanehk 10mESE
outlet covers 40 and sw tch plates (not shown) are rectangul ar and have
out er nost vertlikempt suHigienywyidtiato &l @llavalleatn thes willggndss défnadhesed

cont oured wal I.a 14 and .
INside Toom corners, and can be cut accurately to completely fill the

wall.

In accordance with another aspect of the present

10 invention, electrical light switch plates {(not shown) and outlet covers,
generally and collectively referred to by reference numeral 40 (FIG. 7),

are provided in the kit shown in FIG. 3. These outlet covers 40 and
switch plates (not shown) are rectanguiar and have outermost vertical

walls 42 that are at least as high as the raised contoured walls 14 and

15 planar raised panel portions 13 of panels 12 so that wherever the light
switch plates and/or electrical outlet covers 40 are positioned within

the wainscot panels 10, a hole is cut in the panéis 12 to the same
outer dimensions as the switch plate cover or outlet cover 40, and the
outlet cover 40 is inserted against the wall (within the panel}, without

20 exposing a cut panel, since the cuts in panel 12 will be flush against

the outermost walls 42 of the outlet cover 40, as shown in FIG. 8.

The foregoing description is given for clearness of
understanding only, and no unnecessary limitations should be
understood therefrom, as modifications within the scope of the

25 invention may be apparent to those skilled in the art.



15 planar raised panel portions 13 of panels 12 so that wherever the |ight
switch plates and/or electrical outlet covers 40 are positioned i DE 37004
t he wai nscot panels 10, a hole is cut in the panels 12 to the sanme outer
di nrensions as the switch plate cover or'fout | et cover 40, and the outlet
cover 40 is inserted against the wall (within the panel), wthout 20
exposi ng a cut panel, since the cuts in panel 12 wll be flush agai nst

the oute 19t L AIMEDAk: t he outlet cover 40, as shown in FIG 8. The

f or egoi n%ém‘(m—rs—gi ven for clearness of understanding only, and
no unnecessary limtations should be wunderstood therefrom as

nodi fi cations wthin the ﬁcope of the 25 invention ngﬂy be apparent to

those ski'l | edﬁ‘ﬁo?q’lﬁo'&pﬁs © aticie-fevarae maldegfiam Ranal of nefiped sellglosic wood
conposi { Abéistdry SRt BRJEPIahbretietelBlosh! itidrt gg@&pggler[tgga;’éf%t%rfawf s

and sufficient er to adhere the ce osic

st ruct ur ablyd adizlmbaving iacépedifio/grayite irsthecighige of (B96 ty about 108! saideartiéle0. 96
to about 1.08,. sai &ﬁ?ri icle comprising a first planar surface portion

sur r oundFPIFPHERING A kst RIanas syrfage ipritiansreHNding ARroulwardly profuding secend d

densi ty. Pandr Sattafk BORlon 4hlnRS B LB BARRR uftace HARIGHE Nling a1 ' o7

ext er i or suhstastiallysiniforax densityaand abidssmbna planar surfacepottiondiavias 4
surface for &{:ﬂih ring said back surface to a gl anar surface of a substrate,
and an B@\V\%l Py extedor RAENEdS $inpwating paturabveod mibwedn & erpiarankask and

I nt er cong@fad ' i 56%:% ' , |

cont our ed poﬁ?’érﬁg\ﬁpﬁgs%? b%g?fy | gﬁbgﬁéﬁ%ﬁg%gé‘@%&g‘? aé’;qa%'qf i rst
and secoupwaidiynand snwarghecartotrezhportian ektevding betwesn aad aitercdrmecting
accordance W th?}{ffleai m1l wherein the article, includes |ess than 5% by

wei ght r%%'fj\r,ﬁrﬂi secopd maﬂﬁbﬁurgﬁ?ﬁp%rihpﬁsaﬁ'q cpatouied postiemhawngia h cl ai m

2, wher ejgndifiehigher thahithd ensity of said first and second planar surface portions.

2. A wood composite article in accordance with claim 1, wherein the article
includes less than 5% by weight resin binder.

3. A wood composite article in accordance with claim 2, wherein the resin binder
is homogeneously distributed throughout the article.

4, A wood composite article in accordance with ctaim 3, wherein the article does
not include a thermoplastic coating material on the cellulosic mat, and does not
include a resin-impregnated paper overlay.

5. A wood composite article in accordance with claim 1, wherein the mat of

cellulosic fibers is made by the dry process and has a smooth planar back surface.

6. A wood composite article in accordance with claim 1, further including a
planar wall substrate adhered to said planar back surface of said article.

7. A wood composite article in accordance with claim 6, wherein the planar wall
substrate is adhered to said planar back surface of said article by fasteners or an



I s honpgeneously distributed throughout the article. 4. A wood corrposi te
article in accordance with claim 3, wherein the article does naqt Ef ﬁj
a thernoplastic coating material on the cellulosic mat, and doed h8ET 1
i ncl ude a resin-inpregnated paper overty. 5. A wood conposite article in
accordance wth claim1, wherein the mat of <cellulosic fibers is nmade by
the dry process and has a snooth planar back surface. 6. A wood conposite

| d |
Subst r o 2NEREE WARBERa hirh spaBLUponet] hEfledr G Bt el it ard Snao 00
conposi t saidrplamdreback mfammwfrmdmtdle.cl aim6, wherein the planar wall

substrate is adhered to said planar back surface of said article by
fasteners or an 2 0 0 C T 2004 - 18 adhesi ve without a shimspacer disposed

bet ween gai d I | d..0l r,back surface of said
article. 88 ARWO n‘bggllﬁ gﬁac: ﬂai g’}tﬁgﬂ%@' V\ﬁ@ﬁe@'%hﬁ qu “’Yﬁrﬁ@@ei n
the out mmuﬂungacmtoummgawm@bmwa@dn ¢P6n¢ﬂ¢t$s@#éwﬁd:ﬁb3bléﬁé}@ufﬂé%g
surroundin | anar surface portions a distance of 5-10

Conposi tBO%PBF@I‘gSQaHCQ&?%r&HHB with claim1, wherein the cellulosic mat
includes at |east 40% by weight softwood fi bers based on the total weight
of cellulosic fibers in the article. 10. A vvood conposite article in

accor dange wi Alwaddcompositdartielenin duzosddriosonith cldimer swiRérRirbfleesdiRtbdi¢ om
xture thereof. 11. A wood conposite article in

ne, r e
gl:cor dZﬁ@ggWCﬁH’%@l% pastA 0% by weight seftweod fibersi based pertbe dotal wiesigit of 00% by

wei ght  sgf m%'y&q)@ﬂg tlgthe%?tlc wood conposite article in accordance with
claim1l, erel n protruding contoured panel extends outwardly and

inwardly froma surround| ng planar surface at an angle in the range of

25- 35. f) od conposite article in accordance with claim 12, wherein
the prot Q1di r{go ood corhposite article in accordance with claim 9, wherein the softwood

fibers are selected from pine, spruce and a mixture thereof.

11. A wood composite article in accordance with claim 10, wherein the cellulosic
fibers are about 100% by weight softwood fibers.

12. A wood composite article in accordance with claim 1, wherein thé protruding
contoured panel extends outwardly and inwardly from a surrounding planar surface
at an angle in the range of 25-35°.

13. A wood composite article in accordance with claim 12, wherein the protruding

contoured panel extends outwardly and inwardly from a surrounding planar surface
at an angle in the range of 30-35°.

14. A method of making a contoured raised panel for securing to a planar surface
comprising molding a wood composite article in accordance with claim 1, and then
separating the raised panel from the surrounding planar surface portions.

15. A wainscot kit comprising a first and a second wood composite articles in
accordance with claim 1, said first and second wood composite articles each having
the same height and a different width, and each of said first and second wood



contoured panel extends outwardly and inwardly froma surroundi ng pl anar
surface at an angle in the range of 30-35. 14. A nethod of nmak}Qq(d 2004
contoured rai sed panel for securing to pl anar surface conprising
nmol di ng a wood conposite article in accdrdance with claim1, and then
separating the raised panel fromthe surroundi ng planar surface portions.
15. A wainscot kit conprising a first and a second wood conposite articles

i N accocompesitavarticied néﬁh%,ars@jtwaidlyﬁotaurmng ROAMLIrEE PAnBLI MR ddingr ti Cl es
each having the same height and a different w dth, and each of said first

and secoheighband 2 ¢ifferept widthy and a thirdo plegier weodreanapesitenanticley said thueaar dl y

r ot r udi e . i .and different w dth; and
B Fhi rd, WepE RIS HIREs Rbablitor @BrngBrikuB Mail hbuedh el bese
arti cl esboagppdmeacialCehar ralgbazuttivig rély 08 third) plarehaned SizBagea waiar d
and a wall chair rail, by cutting only the third, planar panel to size, at

a wall €@M&er. 16. A wainscot kit in accordance with claim 15, further
including a fourth wood conposite article having nultiple, spaced,
outwardly protruding contoured panels and being wder than the first,

second, a6d tAiwainsestkitcinrguestdancrrwitie tlaim 157 furtherdhoisaig & Fdurthwood
accordance with claim 15, further including a rectg‘nf?ul ar electrical
I

out | et cEYBPORIE ARiglepayingmaultiplea gpaced. outwaetly arcrht ?mggnmur?cﬂ aanfls
di ' [ ' t trj tlet
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wal | s extending perpendicular to an outlet-containing wall, said side

wal I s being di mensioned at |east as_high as a height of said protruding
cont our ed” panfiwainscatkitinasgerdanceovithalaitn &, fwthaidacluding a restargulstch

that an rﬁ,g' paz[} gué' Q | rticle for
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from vi surowndisg emdsetticahsutisrOshite VG theadlédttibal dlait eetpbed farr ned
aperture. 18. A nethod of nanufacturing a reverse nol ded wood conposite
arti cl e connection of an electrical device thereto, and having side walls extending
perpendicular to an outlet-containing wall, said side walls being dimensioned at least
as high as a height of said protruding contoured panels in said reverse molded wood
composite articles, such that an aperture formed in a panel of said wood composite
article for receiving said electrical outlet cover, will be in contact with, and hide from

view, cuts made in the wood composite article having the formed aperture.

18. A method of manufacturing a reverse molded wood composite article
comprising the steps of:

disposing a mat of cellulosic fibers and a resin binder over an essentially
horizontal lower mold having planar surface portions surrounding an upwardly
protruding contoured millwork-simulating design, including a plurality of exterior
corners; and

pressing the mat against an upper mold that is inwardly contoured on a mat-
containing undersurface, the inward contours in the upper mold being shaped
complementary to the upwardly protruding contoured miliwork-simulating design
extending upwardly from the lower mold so that density of the mat is increased at
points corresponding to the upwardly protruding contoured millwork-simulating
design relative to density of the mat at points corresponding to the planar surface



conprising the steps of: disposing a mat of cellulosic fibers and a resin
bi nder over an essentially horizontal |ower nold having planar §lﬂrﬁfdclﬂﬂ4
portions surroundi ng an upwardly prot r?gﬂl ng contoured m | work-sinulating
design, including a plurality of exter’? corners; and pressing the mat
agai nst an upper nold that is inwardly contoured on a mat- containing
undersurface, the inward contours in the upper nold being shaped

conpl enepbaionst el i ng
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i s increha¥ngasp m@vdy)uolfabpuhﬂtsﬁgotabouhé Qﬂowardl y protrud| ng cont our ed
mllwork-sinmulating design relative to density of the mat at points
corresponding to the planar surface 20 OCT 2004 -20 portions wher eby said
pressi ng1§t r UAtrHEModYin GRE8R dritat '

specific _gravity of about O. Qr%%t\gl%a%%g?m?tgg&‘%g%% rﬁélﬁ @C'uﬁ%ﬁgrﬁa&mce
wi t h cl ab¥ bpweighd thenmasgetting resin bindec! udes | ess than 5% by wei ght

t hernosetting resin binder. 20. A nethod in accordance with claim 19,
wherein the resin binder is honogeneously distributed throughout the
article.2@1. Arﬁ@ﬂﬁﬁqmd&céﬁdﬁ?fc@%ﬁ?cwrhhgc\rv?a'eﬂélﬁqre‘f@ﬁﬁ%ﬁﬁéﬂﬁ article
does not include a thernoplastic coating material on the cellul osic mat,
and doeshemogeneously distiilbuted thiougheyhthesartiplgper overlay. 22. A nmethod in
accordance with claim 18, wherein the mat of cellulosic fibers is nade by
the dry process and has a smooth planar back surface. 23. A nethod in
accor dange, Wi Afméthadh Ja%cofdarrica%th a‘éh#(ilonﬁlh%?élﬁrth@%rl?clé H%@irnot Ylﬁ!uéde a
substrate to said planar back surface of said article.
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said pl aﬂ?ﬂresﬁgtléd ﬁjar;;e?%%eﬂ sal d article without a shimspacer disposed

22. A method in accordance with claim 18, wherein the mat of cellulosic fibers is
made by the dry process and has a smooth planar back surface.

23. A method in accordance with claim 18, further including adhering a planar
wall substrate to said planar back surface of said article.

24. A method in accordance with claim 23, wherein the planar wall substrate is
adhered to said planar back surface of said article without a shim spacer disposed
between said planar wall substrate and said planar back surface of said article.

25. A method in accordance with claim 18, wherein the outwardly protruding
contoured panel is molded outwardly from the surrounding planar surface portions a
distance of 5-10 mm above a surrounding planar base.

26. A method in accordance with claim 18, wherein the cellulosic mat includes at
least 40% by weight softwood fibers, based on the total weight of cellulosic fibers in

the article.

27. A method in accordance with claim 26, wherein the softwood fibers are



bet ween said planar wall substrate and said planar back surface of said
article. 25. A nethod in accordance with claim18, wherein the @Gt0@Hr B0y
protrudi ng contoured panel is nol ded Q‘%ltvvardl y fromthe surrounding

pl anar surface portions a distance of 510 nm above a surroundi ng pl anar
base. 26. A nethod in accordance with claim 18, wherein the cellul osic mat
i ncludes at | east 40% by wei ght softwood fi bers, based on the total

wei ght obeleelddUr@ni iné| §17UBe iafd 4 Mfixtafe hehéof, 27. A method in accordance
with clai m?26, whermei n ?ﬁe sof t wood ?{bers are 2 0 OCT 2004 -21- selected

from pine, spruce and a m xture thereof. 28. A nethod in accordance with
claim27,oWherein,the cellulosic fibers e about, 100% by wei ght softwood
fibers. 38 Aﬁﬁtgwgg NfAcse 3%‘&‘ A 2%[ whereig thece gﬁt)ﬁrqﬁ{@rﬁ,a@ Abavhg
cont our ed00%EWeight sBftdeddFipergr dl y and inwardly froma surrounding

pl anar surface at an angle in the range of 25-35. 30. A nethod in

accordance with claim?29, wherein the protruding contoured panel is

nol ded oyt war gl | rdly fro sur,roundi ng .pl anar surface at an

angl e i nﬂ%‘he ggﬁg@ggflh%_%ggzl_%ce with Slaim 18, wherein tﬁe pro ruélng contoured
panel is molded outwardly and inwardly from a surrounding planar surface at an
angle in the range of 25-35°,

30. A method in accordance with claim 28, wherein the protruding contoured

panel is molded outwardly and inwardly from a surrounding planar surface at an
angle in the range of 30-35°.



