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THREE- DI MENSI ONAL MOLDED SKI N DOOR AND CORRESPONDI NG METHOD
This invention relates to holl ow core door, and correspondi ng rret hod of

maki ng sane. More particula  nvent i at | ow core
door made 5 fromfl HL ﬁgmmﬁﬁﬁm%ﬁ%mg nsi onal
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nol ded door.

5, 560, 168, the dlsclosure of which |s |ncorporated her ei n by-reference A
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patent. Ml ded holl ow core doors include at | east one door skin which is

nol ded, e.g. so as to define a plurality of recessed panels and

adj acent pl anar portions. SUCEA@@QMWWW In the trade
as aesthetically attractive i

Unfortunately, nol Cﬁ@n&\fe'cbﬁvaowﬁeﬁﬁmmwelahem% %étseam\mtenmbfer

from at least the follow ng. problens. First, €y are nore expensive
to make than f5 560,168, the dxsdksmneﬂwhxgh|mmcoxppmtdﬂmrgndbueeﬁemnp¢ueA|tym¢dased
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It is a purpo Is tnvention to fulfill the above-descri bed needs i n
the art, so as to define a plurality of recessed panels and adjacent planar portions. Such doors

15  are viewed by many in the trade as aesthetically attractive in certain settings.

Unfortunately, molded hollow core doors, while being attractive, suffer from
at least the following problems. First, they are more expensive to make than flat-
skinned hollow core doors due t(; the increased cost of a molded skin relative to a flat
skin. Second, problems may arise in the manufacture of molded door skins when

20  molds misregister. Third, the mélding requirements limit the types of material (which
are often expensive) that the base door skin may be made of.

It is apparent from the above that there exists a need in the art for a door which
has the aesthetically pleasing quaiiﬁes of a molded hollow core door (or of a wood
carved door), yet the economic practicality and efficiency of a flat-skinned hollow

25 core door.

Tt is a purpose of this invention to fulfill the above-described needs in the art,
as well as other needs which will become apparent to the skilled artisan from the
following detailed description of this invention.



as well as owdnesdazeeds which will becone apparent to the ski bbedisasiiiigan

fromthe follow ng detailed description of this invention.
SUMVARY OF THE | NVENTI ON General |y speaking, this invention

fulfills the above-described need in the art by providing a hollow
core door conprising: TMMAI 3 ame i ncluding first
and second stiles that are oriented 'y parallel to one
another, a top rai IGenmmﬂgrspeadtmg thisinvéndionrfalfiilsniggrber ;

first and second door slg e ch obf sai d, door skins being substantially

pl anar in shap@eve-describe nesd in providing ¢ hollowtcomdnor sRMArISINGT xed to a
first side of said door f Pﬁaﬁg%&muggﬁrstandseégféjﬁﬁesqg% gq?nta fixed to a

second side of said door rane e of said

first and ssecegibsbtatially pkiaflel tb 0fé aabthel, 4 o rald mem¥eR%ind a bottom! 18l Blepntfep’ Med
t her eon: a) a basecoat | ayer of a fi rst col or

di sposed over subst ant i irstyandgecond door skins; eashofis#id deonskinsdieingsubstentisdlyone
door ski n; b) a wood grain pattern |ayer
formng a \Aooalaﬂ?ralf‘lr‘?hap%ettern 15 bei ng di sposed over substantially the

entire surface of said ghidlfR@doofsi8n BFXed Sk Rrst side of said door ﬁ'ame and said
c) a panel ink layer disposed over only a first portion of

surface of sabefond dpersidn affixed trg seckidhsidé of saidhdoqrifrapese of SI mJI ating

recessed. panels in st ope door skin

d) a shaddw ink Iayer dlagfﬁgé’BeBt&“?gFﬁt secapd,dl Wrﬁmm%g@e@lh‘l’lﬁé
surface of sajfeaifolfiePthertdf: door skin, wherein said second portion is
nostly I"ocat ed on said substrate at |ocations not including said
first portion so that said a)abasestriliyer ofkfitstyalor dispdsed owed subseartialpag

panel ink |ayer ot esen and e) a

pol yneri zed sﬁ’bt%‘f’a?mr%?%ﬁ ?{?a@raﬂf‘éﬁaﬂ“@rﬁk%ﬂﬁ'ﬁect i ve over coat I ayer. 25
In preferred embodi nents, eag, Q) ag%“; ?ﬁﬁ'{éda féiﬂ ach of

t he sane | ayers a) e) g. sggs hereon o) a ea&L |rrul ates a

t hree di @Bnsi being disposed over substantially the entire surface of said at least one door skin;

c) a panel ink layer disposed over only a first portion of the
surface of said at least one door skin, for the purpose of simulating recessed panels in
said at ]east one door skin;

d) a shadow ink layer disposed over only a second portion of

20  the surface of said at least one door skin, wherein said second portion is mostly
located on said substrate at locations not including said first portion so that said
shadow ink layer is formed where said panel ink layer is not present; and

e} a polymerized substantially transparent protective overcoat
layer.

25 In preferred embodiments, each of the first and second skins have each of the
same layers a)-e) disposed thereon so that each skin simulates a three dimension

molded or carved door skin.
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2 It-is further an object of this invention to

provi de a nmethod of nmking a flat- skinned door that aesthetically
sinmul ates a three di mensi on nol ded or carved door. Thi s

i nvention will now ereneto ertaj e 1rrens

thereof as illust ra#?sdg?%g{%&gowpgﬁ?% ?l §°W 4 m3lnga S o ga

| N THE DRAW NGhinned door that aesthefitaily s@nilates aahr%é aﬁﬁen@ios\ﬁe&mwal caedoRt. @

fl at -ski nned door that sinulates a ded skin door, accord| ng to an

enbodi ment of th| s This dnvention will now be descnbed Wutlgmtfarencem @rtammhmlademts 0SS
side of the frane of

sectional vie at sk used, on, one
the Figure 1 o?%'lliustraCée(Pmtﬁefq@Io GdraWings, schematic illustration

according to an enbodi nent of the instant i nvention depicting an
assenbly line for manufacturing fl at ski nned hol | ow core doors
according to this invention. Fi gure 4 is a side partial cross
sect i onal %lewof the three-roll printing pr used in the Figure
3 manufacturing process accordi ng t eleeree - emdsi nents of this 15
I nvention. Figure 1 is a front elevational view of a flat-skinned door that simulates a

molded skin door, according to an embodiment of this invention.

Figure 2 is an exploded cross sectional view of a flat door skin used on one
side of the frame of the Figure 1 door.
10 Figure 3 is a schematic illustration according to an embodiment of the instant

invention depicting an assembly line for manufactlmng flat-skinned hollow core doors
according to this invention.
Figure 4 is a side partial cross sectional view of the three-roll printing process
used in the Figure 3 manufacturing process according to certain embodiments of this
15  invention,
Figure 5(a) is a plan view of a flat-skinned door that simulates a molded skin
door according to another embodiment of this invention.
Figure 5(b) is a plan view of a flat-skinned door that simulates a molded skin
door according to still another embodiment of this invention. _
20 Figure 5(c) is a plan view of a flat-skinned door that simulates a molded skin |
door according to yet another embodiment of this invention.

DETAILED DESCRIPTION OF

Referring now more particularly to the accompanying drawings in which like

25  reference numerals indicate like parts throughout the several views.



Fi gure 5(a)wos29&40388an vi ew of a fl at-skinned door that sinul BEBUS2/83ded

skin door according to another enbodi nent of this invention.

Figure 5(b) is a plan view of a fl at-skinned door that sinulates a nol ded
skin door according to still another enbodi ment of this invention. 2
0 Fi gur eFige)] isa fronplekevatiomaiwiety of hbllew-cate duoed adesidinighatn

simul ates a nol ded ski r} .. .door according to yet another enbodi nent of
this inventi gibodiment of this invention. Door 1 includes a pair of ppppagd substaptiaily flatiooN OF

CERTAI N EMB MEFIE I o ferri nEW nor e
particul arl ﬂlo hgn% é%-&rr%%%\%\/g rﬁgvﬁ\nlenodlsol’lp Rsx\t/%sll%?is tpier_ﬁ‘gie%s to ?‘g'fne nce
nuner al s i ndilgullotv ¢dré dogarThe dodf GG datluded VedieNlBy attendidy\Epposed elongated

igure 1 is a front el evational view of hollow core

3 Fi
door 1 ac®or ditie : arddgp and gomtéﬁ%ilfoﬁ, Quaespeetivelhi The outerrperipheriedafistitesSncl udes

a pair of oppgsed: hal ly fl or apar .skins 3 secured to a
door frane on&?gtg%%?l‘??egﬁ%g%% eélpgl he§%°£@°ﬁ§’?°§?ﬁa? el’Whﬁeﬂlelﬁﬂ?rIW%ore
door. The doosf théseFameatiabes avedHowndth Figex | @0gothd 1iRp a5ty atoRiRt font 5

stiles 5 and top and bottomrails 7, 9 respectively. The outer peripheries

of stiles 5 skin3. Frontideerskin ¥ isseoured toeonetsidenafiftamepmeinpbrsiSy 709 by héhdsivene
for door 1, whi

i Figure 1 1 Tehg bOSviPf St 4 o pimas it dopr oy omempOnaE spodteaS ont
door skifig3 ihe dffet'§ifs of heSRamit dRniterd. I TS SIRIRSINR ahollbw ateLtheRABRGREN S
such as polyvinyl acetate, and a sim/lar rear door skin is correspondingly
secured t o 10whichmaydn¢iude sfatm odre ihestaid embalimentser s. The skins define a
hol I ow area ther ebﬁén\/\se? of door 1 are manufactured so as to simulate three dimensional molded
door skins, even though skins 3 are substantially flat or planar and are not molded.
While we prefer that each of the skins simulates a molded door skin, it is only
15  necessary that one of the skins which faces outwardly from the door have that
appearance. Thus, skins 3 are both aesthetically pleasing due to their simulation of
molded skins, and at the same time are economically feasible because they are not
molded. Each flat skin 3 is made so as to appear to include molded or carved recessed
panels 11 and/or adjacent planar portions 13, as well as shadowed angled connecting
20 areas 15.
Referring to Figure 2, each skin 3 of door 1 includes the following layers:
' substrate 17 (e.g. of a composite wood material such as press bdard, medium density
fibetboard, or similar dimensionally stable material) including porous composite layer
19 and possibly backing layer 21, sealer 23 applied to porous surface 25 of the
25  substrate to create a uniformly impermeable surface on which to apply subsequent
materials, first colored viscous basecoat 27 and second viscous basecoat 29 of the
same color (both roller applied) applied to the sealed surface, with the basecoat color
selected to reflect the general background ambient color of the wood being simulated
by the door, printed wood grain pattern 31 of an acrylic print ink or the like, printed
30  ink layer 33 for forming line features on each skin 3 that simulate panels 11 and planar
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3 of door 19'@%%% ,ﬁuf actured so as to sinulate three dinensi onan m)f)c}ed

door skins, even though skins 3 are substantially flat or planar and are

not nol ded. While we prefer that each of the skins sinulates a

nol ded door ski 1§, 1S, onl.y. 15 cessary.that one of the,skins 1.C
faces outwar cﬂﬂrg?‘r‘%ﬁ’m e@d%‘f f?(ﬁ‘/%{'fc’ﬁ g? : line %ﬁﬂgﬁ?’h&’@@?&#ﬁ&aﬂ% r';‘3
are both aestgf didldiy/adfl&bialoweti'Sortind 1 1ahd Findlt) gfdt&BVQanting 37 whiehded
skins, and at the same tine are econom cally feaslible because they are not
nmol ded. Each preferablkisna stasn aeiptingo Pretettivenqnating 37 ds applied theprotectithe veood

carved recessed, nels 11 and/or adjacepnt planar_por{ions_ 13,  as
wel | as shadoﬂé’d‘%ﬁtﬁ%@p fABSPAFeRY, sodhat th %%fggygpdgramﬁ)an printed mald o ng

to Figureg2, ' s ety 63T ' : '

substr at e517 %e. g.tﬂc{# gz%cgﬁ%g%ﬁ{méﬂlﬁo%h%{%l 'I%F,é(t}l:c(*?mg%gg?gelgﬂs& o%u ,sor?\gdi um
density to dllolethb deorhnddor skinto lbastadkedeani shipded hofitarthlty, withent al )

i ncl udi ng porous conposite_|ayer . 19 and_possi bly backing | ayer 21,
seal er 23 appfubsigntia] degradationsoncnming to theputensurface As %ﬂﬂé&ﬁqeé?réb eldWat e a

uniformy inp r ' A salie

materi al s, fi%cg%gg%y%;se J\?lﬁg’?o S g@égg?agggt%laﬁg%é}or 5‘0{\% 56 sl‘Jssth%asecoat 29
of the  subsiEe/dobodkin Boadtorfoln end défie differeapdistre® poftidns ¢hat eitheldte
surface, with the basecgat col or selected to reflect the general
backgr ouhf anpAnelstllcandplangr perionsddd bei ng si nul at ed by the door,

printed wood grai gAQ'ﬁléth&i gf%%m&f*?tﬁ@n?@é lli gcchd" %’icaﬁl%s f°r?1f§§’}tlr?§|fﬁ§- printed

30 ink layer 33 °for torning ures o i mul ate

panel s 11 andinRbibd can be understood by referring to Figures 3 to 5. It should be understood 4
portions 13, printed ink layer 35 for formng line features on the outside

of each skin thatthese figures ars ifoniflusteatize gheposesranly ordithe dayoubans sizs ofgach f i nal | y
D70 SOL v o Lol By bl BB hEo a0 BREBIEY, .,
and is tngnspafifactufeOwiliTes ddsbifbediwith fRleréitoWodt skisslutiidehg™ tdthgshiteWdbd
substrate 17, but it should be understood that substrate 17 may be of other materials
such as a non-porous material, fiberglass material, or the like.
Substrate 17 enters a horizontal conveyor system (see Fig. 3) at multibrush
cleaning station 41 with surface 25 facing the brushes. Surface 25 of substrate 17 is
20 cleaned using multi-rotary brushes, which clean the surface; adhesion of subsequent
layets may be adversely affected if surface 25 is not cleaned. Conveyor portion 43
transports clean substrate 17 to 'difect roll coating station 45, where liquid sealer 23 is
applied to surface 25. Sealer 23 is an acrylic sealer, such as available from Akzo
Coatings, Inc. under its product number 641-Y029-42. The conveyor system then
25  transports sealed substrate 17 to an infrared oven 47 which cures and sets sealer 23.
While we prefer that sealer 23 be cured, other non-curing sealers may be used in the
practice of this invention. Should substrate 17 be non-porous (e.g. because it is
metal), than a sealer is not required.
| Substrate 17 having dry sealer 23 thereon then enters a first direct roll coating
30  station 49 where first liquid basecoat 27 is applied. Basecoat 27 may be a low volatile



5  siml at{yeyyydsksand 35 are visible through coating 37. Coad1/0§poRZisss

hard enough so as to all ow the door and/or skin to be stacked and
shi pped horizontally, w thout substanti al degradation occurring to
the outer surface. As will be described bel ow, each of Iayers 33 and

35 (and opti r(V@fé &p‘géé,

substrat e/ dooé}gérkignl’@%&as tg*ﬁo?lﬁnqagnd #%%Hﬁcf%% ﬁ%ntiﬁngs%‘r/g%%m ortions
that si mul at eabbt 38 seordssonld#hAshrnduprin centain einbodinikats suchasavaxlable fromA\ et hod
of manufacturing door 1 according tg an enmbodi ment__of th I nventi on

can be under shlgsunsipr prodestugber 65 W26l §Q"He®r SPtthmsao%ﬂxa ekstzatenod
that these fioufesed el:'%géc%étt ﬁl t!gtég&{ ﬁtdﬁré&trep Ry Stﬁﬂ)%l%].a’&ﬂf_% F‘»@c&nﬁ%coﬁ@d

si ze of each no purposes of

sinplicity, tR eﬂmtlbaﬁblm‘do%rthem%%%w Se&ddlbab@odﬂsydrmedapplieh af er ence

to door skins ut| i zi ng a conposite wood ub"st rate 17, but it should
be under st oodeachbasesoatdayen2éd ﬁuB’éﬂQ%Ofﬁb?@FoﬁﬁQ cinjcartain embodimenieh as a

non- por ous er| fi | i

Substrate 17 i’“&c?ﬁg%g%ﬂfifﬂ% g‘gpl%%eslf’%ﬁﬂsggéeq:?nﬂlegf Y H‘l brush
cl eaning stat éd‘ﬂ&oﬂéd ws&ckmylbfﬁ@%s&éatfl ir8 EeshIfFinA B isalitiss) ﬁma@rﬂ'i,feiw
substrate 17 is cl eaned usi ng ti-rotar brushes ‘whi ch Cl ean the
surf ace; adhewooxh Mﬂtg&bbﬁq@eattlayers are prafayedmmé;t@msm\ﬁérfs@l spveragect ed i f
surface 25 S t cl.eaned 9@8%?‘%/ transports cl ean
subst r at 017 VBUGPHRIERZIPE the S aﬁ%r where liquid sealer 23 is
applied to surfacecgweysesd &%n%%nép%ﬁ@ﬂxe%ﬁéﬁdt&hmﬂoco‘éﬁ‘ﬂ!v@‘ébﬂéé@béﬁ@' e
from Akzo Coat | ngs Inc. under its product nunber 641-Y029-42. The
conveyor systewm sdqmt@Sdualhtgnwm:vawdesﬁjbﬁhewpmmﬁn pbovens SAfand 584

oven 47 which c nd sets s r.23. e t. seal er
23 be cured, # e Foents ‘ﬁ@n@“?&ﬂ ng@eﬂg%@#%%&% §‘§§7 %%ﬁzﬁ? i ce of
this inventi 0&scx§£lp & belwhith 3 %cﬂaZedtlﬁ:rélﬂ By REfRHSe. (Ovdh SIS SRUS Bbduit 259
metal ), than a sea I's not required Substrate 17 having

dry seal @6 23dé¢gressdbin drdeyrio preventshabasecont ﬁ'dmrfarmmg(alslnmaad ovep 30is setdpat i on

49 wher e 11 gt 375 Gegiea$ Oftle divent fnd Bl Sobsaae 15 $98s 3/anli 368 SbSu' 8"

seconds, with the surface temperature when exiting oven 55 being about 131 degrees
F. Ovens 53 and 55 may be convection ovens, which cause the solvent to be moved
relatively rapidly away from the substrate. Ovens 53 and 55 dry and set basecoat
20  layers 27 and 29.
Conveyor portion 57 then transports the substrate to brush station 59.
Basecoat layers 27 and 29 are permitted to cool in ambient air during transport
because of the dwell time achieved. The basecoats should be dry and hard, so that the
basecoats are not malleable at station 59. At station 59, the outer surface of basecoat
25  layer 29 is burnished with high speed rotary brushes, which remove grooves in the
basecoat surface and any fibers or the like lying upon the basecoat surface.
Conveyor portion 61 then transports the brushed substrate to three-stand
rotogravure print station 63. While on conveyor 61, the burnished surface of basecoat

29 cools to remove heat from burnishing.



or gani ¢ -con ) water based vinyl acrylic copolymer haydi%usbesn2iss
Vi scosity OW%/ yégz(a;bout 38 seconds on a #2 Zahn cup in certain enbodi nents

such as avail able from Akzo under product nunber 651- WO29-12.
Conveyor 50 then transports the substrate havi ng wet basecoat 27 to

second direct roll..gcoating _siatipn ere_seco asgcoat . er 29
is applied over th F'Ftatt’%@é’?gﬁ%ﬁ?g gé&éﬁﬁ?%i@é%&%ﬁ&ﬁ%ﬂ g”’&ﬁhﬁ%@d
and eacés PRRRES Vool 2y pﬁﬁﬁn%x%nmﬁich Iapﬂkda%dgmiﬁfaﬁﬂma&agﬁmayd@
certain enbodi nents. Second basecoat 29 is allowed to | evel while
bei ng transpo3} tecthe substrate; wioed goain pfihttransfer rolt 6htpantl primt volbk6Dwhich applieshe

b t | |ts.in. tactil | LLi es, dry, . d.
Vi 1 pl e bascteeested pajaL L Siplatne P 0’5, A sniA mnotol ) veih spplig over age

10 whi Igzmt |adb# 13%idalftihp nikReaRs0f each such layer.

Conveyor en transports the Substrate having two coats of wet basecoat
to two sequeAsishdwnliraFigotegh subktiate 1 /howeglay&S 23,27, 2hd 29 thereymesntdrs on
of ovens 53 and 55, . and qt her erents descr.i bed herein, are descri bed
in US. Paten&“?ﬁ‘os.m‘ﬂm,s@f@,n hghllgpf“&?%(‘ﬁ GFHD PRUSHR {ayRr S%sF’HB]&F%?at ed

herein by I ef GogaEsin Qs K, a8 8 mlalofi9bn &R duldate SAHERS0S hybrP3Fier 1O

prevent the basec ormng a , ~and oven Is set to

about 375 deg#me29.Frhiflwodwedih phitera nidy Behwrimehmtcesthin embodimens wWathand 55 is
about 25 seconds, with the surface tenperature when exiting oven 55

bei ng abd0t 18ryheBvriank 73 such asavailghle frogpAkzpumsisr their nseduct Avmber €89- ovens,

whi ch cause t n e. ¢ lati . ' romthe
substrate. o@?‘gg& ahgh%%ng?% %1% b%%ls(%‘%%a@&féﬂ # P{e}%{eyragja’é]fﬁg%%.
Conveyor por t fefm&iachiation! Paffsilothios helps 1o gilve theakin the féuling lof 3 tiareé AindRion

Basecoat |ayers 27 and 29 are permtted to cool in anmbient air during
transport wood grain, fudhesrenhancing iy attractivenessh Reseswoir TH Bowsgs woed I8 houl d

26, “l otari opfuiitipk 73 arid rating ok chBFEGER 77 s InliShi PR R Sirfin BT L0
Wi th hi glisspegirdbyitinyfely ik 78 3o rovifit woeBth SHM VB 6S st iftfudes a raised>asecoat

surface and any fibers or the like | ingid:cﬁon t he basecoat surface.
Conveyor por t inyarted wopd grain paitese eiched, meolded, on etherwibe formed in s roll susfage. alnd

rotogravure print station . ile op conveyor, 61,..t.he rni shed surface
o basecoat " micils mbdier 38153 apies ot i BRHH ever 3t G RpTatt F Ser e

basecoat layers. Exemplar wood grain patterns are shown by reference numerals 78 in

Figures 1 and 5(b)-5(c). In certain embodiments, wood grain layer 31 is applied over
20  substantially the entire surface of the substrate.

The print station conveyor then transports the substrate having wood grain
layer 31 thereon to rotary print transfer station 79 that includes transfer roli 67. During
this approximate 5-15 second transport, wood grain layer 31 begins to dry, and
becomes tacky. High pressure rubber roll 67, when rolling the substrate over the

25  tacky wood grain layer, picks up part of tacky layer 31 and transfersitto a
circumferentially spaced location on the substrate where the tacky portion is reapplied
onto the basecoat. Thus, the wood grain pattern 31 may have voids and/or skips
defined therein to enhance uniqueness of layer 31. After layer 31 has been rolled with
transfer roll 67, layer 31 simulates distressed wood grain.

"“ﬁj&’g\ﬁ%"{



Thr ee- st and W $914028% ati on 63 is shown in nore detail in Fi guPeTASIIA2183

station 63 i ncludes wood grain printing roll 65 which applies wood
grain simulating ink |ayer 31 to the substrate, wood grain print
transfer roll 67, panel print roll 69 which applies recessed panel
11 sinmulating i nk Sial}eefeﬂiﬁgtaﬁﬁgmammelsﬂbsﬁafddwﬂ?ﬂvowgﬁhx Rp& 31egkits S
shadow 15 si nmul a k.| ayer shown in Figure 4,
substrate 17 ﬁ’iW glllég’e? groggedSquarg,panengmphgl]e@n Iéﬁ?’é%ls embodimentsylayer st and

print stationsPgaiGRel tcﬁs%ﬁ%h{i&]@ Grytpe %o predid) o Bl ) shidffile) bhees! 1! L1 NG

d grain such as te ny, ate over

bas ecoat | ayembsﬁéte 17 reacheswodl 699?[‘ha' bubstrate dregisRrddl PoinbRiskitWh lehedrt Nt ed in
certain enbodlnents th an acrylic r|nt ink 73 such as avail abl e
f r om Akz 0> undBHOrip Egac \Ainagaaué in@mdss to Gpyre that layers 3)awl 357@a aprlied qméagh | nk

act uatton. - puTRt: 17 4 epbeftrbdadfBie dils GOHRAR Flat 3 pothprenbBEL A

di mensi on to the ¥battatgledpds. Awubhme e hadavéyed phst rall 69,akis! p\éﬁazﬁ%ﬁt roll 69
Reservoir 75 houses_wood grain printing ink 73, and‘rotating i nk

transfer rol | confactsthe substrate and appliesior Ipngtslmk layem?3 thesedn 0%er woadrgzainfiayer

rarsed ool ook o 6 TRt | ot e bl

formed i DOt Sinfoddér t6 bintiAe thre® dimension rﬁdlﬁéﬂﬁan@ﬁ'lﬂ%dp[ﬂhllpcﬁ'ﬁot?soﬁ TR, WOOd
grain pattern |layer, 31 to substrate 17 over the basecoat | ayers.

Exenpl ar woodlagera3is M@@Pﬁ llmseshﬂmme b}}phedft@thersubstutﬁrﬁamlmlﬂﬁ held in

Fi 1 d ) { | 31
opnl | ed over ovair 88,ih randere fofofl 68 By Roittae asreraall 81 o¢ et st comes
The print stahtmtﬁag\éem&twmmetsh@mﬁxt&dérh@a@w?éﬂe@s& i érigydei\g gd grain

| ayer 31 thereon to rotary print transfer stati t hat transfer
rol | 67. Durithgreto over wootliggainpattesm Bt e 5- 15 second transport, wood grain

| 3 t t Hi gh bb [
67 whent ol | g CABEnsSAT Ghe pavel sHrvIENRS layer BYbrye hem APRIA A By er - pi cks
up part of t %&’uﬂt@ﬁ% tolPdo %ﬁgs&a&af‘ﬁs%ﬁﬁvéﬁ’gd %d%azdac ys%agr(??l agﬁ yﬁlggl%ileir jepyially

spaced | ocation on the substrate where t reappl i ed
onto the basewtiain cpihadiments, mbtayeg33axsrpepnmeé tondry duning coavegingdietiscenndilor

AR e R R T T M A A
di stressed Wogger®s5ab Bubstrate 17 over top of the basecoat layers and after panel layer 33 has
20  dried. Shadow layer 35 defines shadow lines/patterns 89 [see Figs. 1 and 5(a)-5(c)]
which simulate angle portions 15 that connect the substantially planar bottoms of
panels 11 to planar portions 13. In certain embodiments, shadow layer 35 (and thus

shadows 89) is only applied to areas simulating these angles portions, and thus is
mostly applied directly over the woodgrain layer where panel layer 33 is not present.
25  The shadows 89 give the resulting image an appearance of depth thus enhancing the
simulated three-dimensional appearance. Thus, roll 71 has a pattermn defined in its
outer roll surface that represents the inverse of shadows 89 to be printed on the
. substrate. Shadow ink 91, held in reservoir 93, is transferred to print roll 71 by
transfer roll 95 so that roll 71 applies shadow 89 layer 35 to the substrate over the

30  basecoat layers as roll 71 contacts the substrate in a rotating manner. Agéin, it is



7 Still referring to Figure 4, after th 59/d234
wO 8 i, 3e
w th wood grai n99(4g§/8er 31 exits transfer roll 67, it prggieg /d[’2

panel print roll 69. In certain enbodi nents, |ayer 31 is all owed to
substantially dry (i.e. to prevent bl eeding or snearing) bef ore

bstr at 17 h hst T. t b k
The i ¢ 5 ottt St puisie 11 Be driitied i the Fring adom éo i BretnlE stenyor o 33
and 35 are appklh d(&ﬂd%ﬁ@ﬂ: lledmﬂlecw&iz gnscli(ggt Q@Eha@ﬁﬁﬁéw%%’ gg?ﬂn the

same | ocation relative to both one anot ate
edges. As substiwaysbd 5pplsdcabbastyadngiasirmﬂaﬁdg d1€gs IS beswernrlitles 1 fotined®yl roli9
contacts the sgg)strate and applies or prints ink |ayer 33 thereon over wood
grain |ayer 31, with layer 33 formng/printing lines 81 [see Figs.

1 and 5(a)g5(c)] on &3S r t

di mensi on rml ded pane 31gi)?rlld%t‘?§%%rthe bhgf}c(%%g%é’ xﬁzpﬁéﬂé gih%retnlf'cglgg er 33

is made up of hécosdingfo ¢enain emlmdanaits eﬂthﬁm%m&uﬂ&hﬁ 3ilfen tiiske ate dmdff 83,
held in él#‘eservmr 85, is transferred to roll ’69 b rotating
transfer roll et clers, fhsinrogsss desrpbed herein is akin toa foyr-gelonprivting processi t h

the substrate { i HRANE n t hereto
over wood grain patterz’lﬁlluglv %X reiﬁl'fg%nafl{e Stk‘a%@@yﬁ%aflflgé"mﬂ%el

si mul ating | ayeiewiy the and prodact. Ipptheedotds, he asecoat may | l?e%isatﬁ@i Sol&yytHeo! | 69,
substrate_17 is conveyed toward shadow a pI ying roll In certain

enbodi neni8, i WRod gtaitt ofmsecendyeqlen, thequnelingiofia third |cnlgr,wdwlesh|a90\beofmae n

'[ﬁ: Issrol | appl1 %gﬁgﬁlogwe%%ﬁggﬁ%{;a @X%‘eg’gﬁg‘?%@%g%vpgﬁfsﬁah{yoﬁnm t he
basecoat | ayergom %15 gasli W@B&béi ?I{Sf a BoldedSkitro be sﬂ'ﬁiﬂﬁﬂ? ﬁﬂ@%‘%ﬂo%hSS

defines shadow | ines/patterns 89 [see Figs. 1 and
si mul at e angl ebgiag sepsratediby mpans knowndu thet drtp andiprinting plates (i.eptodispprepaed.ons of

panels 11 to rtiqQns 13. In certain enbodi ments, shadow | ayer 35
(and thus %&sﬂlgﬁ WIERE et y applied to areas sinulating these
angl es poisions, anﬁﬁbf‘étﬁ)strﬁe 17 has pasb&B8y 611 t

s pas ¥ 2613AP uglaézgﬁﬁ@lﬁ%%éhe ek

woodgrain | ayer where panel |ayer I S 'not present ows 89
gi ve the resul apnhgd theagte, mvamn @amm(% teansphr{stthe substrate avan ﬁongpmﬂfte;tatlon

;5|nrr:JIt g[ ed thre& C{Tt%nSIcPduectr {eaggasslgwnsm 1gure0| | 3. Soz?con%[e;[rc?rr% ghefl ned

ink of layer 35 dries. Direct roll coater 95 applies a first layer of a protective coating
37. Coating 37 may be, for example, a non-stainable protective polymerizable

20  protective coating. The first layer of cdating 37 may be about 0.003" thick in certain
embodiments. _

Conveyor portion 99 then iransports the substrate to second direct roll coater
__ 101 (which is optional) that applies a second layer of coating 37. Two layers are

prefered. Conveyor portion 103 then transports substrate 17 to dual high velocity

25 ovens 105 and 107. Before reaching the ovens, the substrate remains on conveyor
portion 103 about 3 seconds to allow the protective coating 37 to level out. Dual high

* velocity ovens 105 and 107 set coating 37 and remove low volatile organic content

solvents therefrom. Oven 105 may be set to about 275 degrees F and oven 107 to
about 300 degrees F. Alternatively, the protective coat may be one not requiring

30  thermal polymerization.



outer roll wardopoesst hat represents the inverse of shadows 89ptvrusesgmsnt ed

on the substrate. Shadow ink 91, held in reservoir 93, is
transferred to print roll 71 by transfer roll 95 so that roll 71
appl i es shadow 89 layer 35 to the substrate over the 30 basecoat | ayers

as roll 71 contact a dfifeporitdd Rl :&ﬁe@%ﬁ%ﬁﬁh@ﬂ%fwmﬁg}?} ('g)r]vehtSIOb?%aact the

I nportant that substrate 17 be registered in the print st 0

rolls are be setd abmed 700 degreds Bxppthatefitlli polyrherization 6fdoating 37 canbe (€. g. SO
be applied at | east in angle

t hat shadow | ayer 35_can . .al ways,

si mul ating ar 844eVES- Eé‘ﬁvﬂ?é’ﬂ'“?‘?%@gn !?lay Vebet, 6. Aoyt 300 degreesdd and ocgprs at

| nks 73, 83, . | Qr e different colors
% su?ﬁcé’\@fr%)g | %ﬂ%s%?ﬁ?%p&ﬁ 0?8?0@%0 %1316 g?r minuw

according to certain e st1nventli on. en 't hese are
all of 5  Satisfidteryepulymeiization niagdbeprhieestatdsathcdiesipbiaties of AoudB2 to a
four-color printing, process whi ch can achi eve superi or visual
results and béegggstgﬁ,e??lymepyat}gn@qu;@ct{vgcpmﬂ occurs whilgj subjtrage 1This innd
product. In of rds, the basecoat may be of a first color, the 10
wood grain of a second color, the paneling of a third color, and the

shadows of a Cohoesror potidnQ111 tHeéneranspdits subBteste P7 hiviig® folpinetinga var i ous
| ayers are preferably forned froma high quality photograph of a

nol ded ski n t eeatiagd7faergente a cambination ohiliardwradifier 113. During thiy thepdheit ed by

k i . it i e | d.
T on e ! Brola bl in 3fihidht bif CRl R thidintd.} £ rab iy Blint B paatme o
by roll 71, agfkht ggﬁidcﬁﬂﬁdgﬁuﬁﬁzlﬁﬁgﬁ%y?, Qﬁﬁ%hmnidiﬁesftﬁ@ﬁi&dﬁ& pridf teitReking.

conveyor portion transports the substrate away fromprint station
63 and t owar dCanyeyet pextion 145 sheartranspasts thé owhstrate to-stgcking Satiathl 17%ewbereconveyor

ayer of a pratEeetL el < onflin ol beler 19 e i BB ol €, 2

non- stai nabl e pr of gabstetesna) ieRingIRYes 29,37 théink it ey AR fobfrof e 1 7St

| ayer of coating 37 may be about U. " thick iTncertain
enmbodi mehds. substantially flat or noGanaldgdidoqreskins svhidovisually simuatepardns sidee

substrate to se d,direct roll coater . 1 (which i.s optiopal) that
applies a secﬁ‘ﬁgﬁagm aaﬁ af?otg‘f‘sf Wﬁ@é?alwmequ’ﬁe ﬁg‘eéﬁ s are then sbcured to Joor

frames (5, 7, 9) on opposite sides thereof in order to form hollow core doors 1

according to this invention (with the coated surface of the skins facing outward away
from the frame). For example, two substantially identical door skins as described
20  above may be secured to opposite sides of a door frame in order to fabricate a flat-
skinned holiow core door ihat aesthetically simulates a three dimension molded or
carved door that includes panels 11 and planar portions 13.
Figures 5(a), 5(b), and 5(c) illustrate three different flat-skinned non-molded
doors that may be made according to this invention. Each door, while having
25 substantially flat and non-molded skins 3, has simulated thereon a three-dimension
molded or carved door as well as a wood grain pattern. Bach of these doors is
designed in a manner such that each of print rolls 69 and 71 can partially repeat itself
one time when contacting the substrate 17. With regard to Figure 5(b) for example,
substrate 17 is fed past rolls 69 and 71 in contacting relation in feed direction 121.
30  The first complete rotation of roll 69 on the substrate applies all of lines 81 on one

10



prefered. Couyeyspgdortion 103 then transports substrate 17 Wg,oﬂ@h
the su

vel ocity 25 ovens 105 and 107. Before reaching the ovens, strate
remai ns on conveyor portion 103 about 3 seconds to allow the
protective coating 37 to | evel out. Dual high vel ocity ovens 105 and

107. set coati 86k & y rgani c t sol vents
t herefrom O/g%e%gg may be sgPél?é(f){né%g% “zg%&é‘geg?%‘é%qﬁg’a‘ﬁ@%'\’}sﬁe“fe‘) to
about 300 degrestiorrof rllt60ronathé Wbistrate (16 thy pirfalirepeat ftationYBYplRS all e 81
requiring 3 0 t her mal, _pol yneri zati on. A conveyor

t hen transpor 08 therther sida ofdine 123 including the linge 81 definingpenels 102 andy104. Ina  be

set to about 1J. full po i zation of coatin can
be ach %’é@%ﬁ %&?ﬁ?&[g’ oty He) H@éﬁ F%*ﬂ“?&%ﬁf’ré \Pé’gi‘%fu?’sg.atﬁ .a?gﬁi%c?g't" 300
degrees F5 anghadond'89 oatonly one sidé SftireUr2Banalcthe §23hd Bfipafialabpéat hotaiPey t
speed of about 200 feet per m nute. 5 Sati sfactory pol rization may

be achi eved atolth7kom thesubsteatpapplicsithe shadawso’% orthe other side ofline €23 Thus,

Pol yneri zation of protecti,ve coating 37.Qccurs ile_.supstrate 17 is jn
oven 109. ce&m Bhutt 85 i&?ﬁf?‘é’?@_ﬁe‘ﬁg F‘Pf?]%?ﬁ%i% st“ﬁgtf?t? for ﬁ%‘ﬁ% the 15%913%(3{ e 17
having a pol ydséd #€thirrored abowtQiki19 s6 4s H%Sﬁ%%&i&%gm RAhbR L ffcient]

chiller-humdifier 113. During this tinme, the 1 Uct cool s TR anbi ent
air. Chill er- applydayerssd3 andB5 api dl y reduces the tenperature of the
pr oduct about 124 degrees.F,.and rehum difjies the product prior to

st acki ng&% B@?Fg%e%ﬁm@fiwnﬁsﬁr%@ﬂ ?n%f?@?%@&% abguict.? Himesop
stacki ng st at g shibstrat&J Bat tﬁ: | J Jork lift
for transfer to a staack of s?srﬁbftglrlﬁési%%g@a es%ﬂnz?ée%néa&ﬁﬁﬁh%ll%d%strat es
17, i ncl udi ngtansferes BPach substiate etleastawe tinms, i n t he form of 15

substantially flat_or non-mpl ded door skins which visually sinmulate on one
si de - ol ded ﬁﬁfﬂ%g %%Pg(ﬁﬁe%@amﬁéwﬁl pllapera3-guilipe arplasality /f ns

are then secu f 5 pPRQSI i des er eof
in order to f(%r%-@ Fj%g\i}vgtg%P aeneéso%)lr éﬁ‘@%%a& ofd%%@%r% &F%otdﬁ%nﬁi ng oft
(Wi th thaScoabubstantialtytineaely alipredsiith Buf spaéedofréi paaeld 02\Walile panel 103 is0m t he
frame). For ex le, two substantially identical door skins as described 2
0 above nay's&gé'gﬂlﬁ Beearly ajgpeswitle byt spacedfrom pared 104 Mrsnwhile cgntralt o

fabricate a fhal)105 is not linearly aligned with either of panels 101-104. In view of this
orientattion, roll 69 during its first revolution on the skin can deposit lines 81 forming

panels 101, 103, and 105, and on its second rotation on the skin can deposit lines 81
20  forming panels 102 and 104. Each panel 101-105 includes both an outer defining line
106 (i.e. part of layer 33) that defines the outer limit/periphery of the simulated panel
and an inner line 107 (also part of layer 33) that defines the periphery of the inner -
substantially planar portion of each panel. Between lines 106 and 107 in each panel is
simulated angled area 15 which receives shadow layer 35. Thus, the vertically
25  extending inner peripheral lines 107 of panel 101 are linearly aligned with the
vertically extending inner peripheral lines 107 of panel 102, and the horizontally
extending inner peripheral lines 107 of panel 101 are parallel to the horizontally
- extending inner peripheral lines 107 of panel 102. The same is true for panel 103 as
N compared to panel 104. Likewise, the vertically extending outer peripheral lines 106
30  ofpanel 101 are linearly aligned with the vertically extending outer peripheral lines

11
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ski nned hol weygofspisg door that aesthetically sinulates a threscrius®nsissn

mol ded or carved door that includes panels 11 and pl anar portions
13. Figures 5(a), 5(b), and 5(c) illustrate three different
fl at - ski nned non- nol ded doors that may be made according to this

i nvention. Eafdy &Rgﬁ é,tg& | ded
skins 3, has sinmul ate é@egﬁ(tggﬁ?%5vergcaﬁ nsi %ﬁiﬂg@h{ehf))? @f%ﬁ%ﬁo{mgh&ﬁged
door as well H’L‘ZaenisodingaﬂyahgnadeneEwhe&fThélmeﬁagmmforpanels 103
designed in a rranner ch t hat eaﬁh of &BI nt rolls 69 and éf)L c,ans‘/é)%r_tially
repeat itselfand rﬁ’e"emfé Y extspaing shadomporions0P{pkportions D egar d

to Fi gur e .5<gganfe fxo%ﬁmibf 2 ) oBiEg g%gnfag@mqﬁg 103357161, ath) and 71

In contactin atron in i TSt COI’Tp

rotation gf rgklsulstantially liﬁet&lytﬂighed withjopé kethérl They is lalso elte chbe ot paniéls 103
10 side of dotted Iine 123 including Iines 81 of center
panel 105, whidel 0hdhsderpentally extendmﬁhad@@ pogions §P fin panelmlGltandJlGB sre at e

Ot her i de- of MRt llel HEMRpIRER: a0 horiade IS, tending sbadoydBafifR
In a mélauomm mﬁlyn&%mwhﬁﬁﬁr fRhiles Sitiddted plahar’/1 On the

substrate applies all of shadows 89 on only one side of |ine 123
whi l e the secportions13pwhichare ¢1tt§1émfthesm41%tnd panels 11. Bottqrmp!anaupqshon b2

substr at appll e shado 9 0 t her |de hus
certain EQna fﬁﬁ“‘s‘{;‘éﬁ&‘aﬁ’b‘é g?lxgxﬁlabpg@ga%p? al{ig"fvgtﬁbg lating -
the nol ded  planar poflRbeigFlobated eét@de:fmuboi’é B@tto?ﬁ%dg@m%%nhela&sa &8st he
printing rolls to'nore efficiently apply layers 33 and 35. 10

In preferred and lddsoas to spabetlms@@@mielsﬁmﬂmdxottam ddgeof thetitwot. Wpgert i mes

b b I h
ouch rol I er ; Blanar pottn |37, Bisa dpeasrt s plann poiape . Ef s Bl f MtnBe. ©°°
Referring to Efmeasoﬁwas tB%ba&WHEQOI bAd' 63 ﬁam%e h@afesrtoﬁédgwldn&e a

plurality of ferent sinulated panels 11 on the face of the skin.
I n this @Bfbodportions IZQaalﬂl 127Gate substantially parallel to one another, as are planar portions
124 and 125, Central planar portions 131 and 133 are parallel to one another and

sandwich therebetween central panel 105.

The patterns which are engraved, molded, or otherwise formed on print rolls

69 and 71 may be obtained as follows. A high quality photograph may be taken ofa

20  molded door including panels 11 and planar portions 13 to be simulated. This
photograph may then be processed so that the lines defining panels 11 and planar
portions 13 are patterned and formed into the peripheral surface of roll 69, while the
shadow lines are patterned and formed into the peripheral surface of roll 71 (i.e. raised
portions of the pattern on the roll surface receive ink from the corresponding transfer

25  roll and deposit this ink onto substrate 17, so that grooves in the roll peripheries
represent the inverse of what is to be printed on substrate 17). Then, when rolls 69
and 71 apply their corresponding inks to the door skin substrate, the original
photograph of the door to be simulated is reproduced on the viewing surface of door
skin substrate 17.

12



15 | subst aghigdlshags! i Nearly aligned with but spaced from pangbrafddenbd | €

panel 103 is substantially linearly aligned with but spaced from
panel 104. Meanwhil e, central panel 105 is not linearly aligned with
ei ther of panels 101-104. In view of this orientattion, roll 69

during its first re uf.l he.skin can deppsit .|ines formn

panel s 101, 103, angggﬁé?glgﬁagggévﬁ ?‘gﬁg%%%r{ﬂaqyo(ﬁg ri%ﬂ“’i?ﬁ’ "Pﬁ‘g%gﬁtf%sta&ﬁ

deposi t |ines igfpréfements WillbRGnRAphent @A NI dtisdn HuchBRR) fddiked 05

i ncludes both an outer defining line 106 (i.e. part of layer 33)

t hat defines tinedifigations| and wypsevaments aresherefore,sionsideted to bampart of this  and an
inner line 107. (al.so part of er . 33) t.hat def,in e periphery of the

i nner §H&§ﬁﬁﬁ |%%P%ﬁé§§§5ﬁ%?%Féﬁ%BF“EQ@w%é%ﬁ@ngﬁﬂ# li nes 106
and 107 in each panel is simul ated angl ed area 15 which receives
shadow | ayer 35. Thus, the vertically 25 ext endi ng i nner peri pheral

| ines 107 of panel 101 are linearly aligned with the vertically
extendi ng i nner peripheral lines 107 of panel 102, and the horizontally
extendi ng i nner peripheral |ines 107 of panel 101 are parallel to the

hori zontal Iy extendi ng i nner peripheral |ines 107 of panel 102. The
sane is true for panel 103 as conpared to panel 104. Likew se, the
vertically extending outer peripheral lines 106 30 of panel 101 are
linearly aligned with the vertically extendi ng outer peripheral |ines

106 of panel 102, and the (the inner vertically extending |lines 107 of
panel s 101 and 102 are also linearly aligned with one another). The
sanme is again true for panels 103 and 104. Furthernore, vertically
ext endi ng shadow portions 109 (of portions 89) in panel s 101 and 102
are both (i) located between | ayer 33 lines 106 and 107, and (ii) 5 are
substantially linearly aligned with one another. This is also the case for
panel s 103 and 104. The horizontally extendi ng shadow portions 89 in
panel s 101 and 102 are substantially parallel to one another, as are
t he horizontally extendi ng shadow portions in panels 103 and 104.
The Figure 5(b) door further includes simnulated planar portions 13
whi ch are outside of the simulated panels 11. Bottom planar portion 122 10
is defined between vertically extending planar portions 124 and 125, with
bottom pl anar portion being | ocated between the door's bottom edge
and sinul at ed panel s

13
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102 and 1044300diméf SPace these two panels fromthe bottom eciyesmiozidie
door. Upper pl anar portin 127 is al so | ocated between pl anar
portions 124 and 125, but at the top of the door, so as to space
panel s 101 and 103 fromthe door's top edge. Planar 15 portions 122 and
127 are subst@%ﬁgﬂ%par allel to one another, as are planar portions

124 and 125. 1 anar portions 131 and 133 are parallel to one

anot her aRd 1sandwi kélidvhesre Besrwomprisimgt r al  panel 105.

The patterns which are engraved, nolded, or otherw se fornmed,on print rolls
69 and 712may be obt ai n@dlogr frame includingfinst and sgeend; stiles thas prprisptednay be

taken of a 20 | ded d i ncl udi n gﬂ@{] ann 13 to
be si mul ated. s‘ﬁ’ﬁt%rg%aﬂy pmaﬂgl:]t&o%%og%e'}%ah&%trﬁgﬁxeéée%Eg%gé se 5%1?_ atm?he
lines defiging panel s 1XratidBécdAadoor skins, edeR of k4id dodr3kinis deingtsubstmetihlignd

formed into the peripheral surface of roll 69, while the shadow
| i nes ar e 5pat tplamaeih shape;f or med into the peripheral surface of roll 71 (i.e.

rai sed _ portions of.the pattern.on.the.rol.l f. r ' ' from
the correspondi ng transfséﬁdtéz]‘gt&q?ﬁ"?a d%%ﬁg’és?fld?%lﬂsﬂ'?gfmoﬂngé'oié%ﬁbgs? rate
17, so that OrROMaNdoP sikifl affixell o P&IcoRA§AE 8Fsaid door resent the inverse of
what is tgfbe Sgrl ntsdegp?)n substrate 17). Then, when rolls 69 .. and 71
apply theig correspondi rafldasticme o6 saith firsti end seskidhdensiskins incuding,the Jelloping|

phot ograph of the door to be sinulated is reproduced on the view ng surface
of door 9 |layegsfprmgdthereqne 17,

12 Once given | HEBEB subgafiall§an
nodi fi catlioons, and i nprovenena?gg\?mélgﬁétg?%grgrg&g%gg?g%t toe‘%)%g&ski |1 ed v

arti san. 1Such eptifesurfacabfiaidat leastiorfel dvat skins, and i nprovenents are,
therefore, considered to be a _part of this invenjfion, t he ico e %f which is
to be detd mined by the fol | dWidrpodgaaippattem layer forming a wood grain pattern

i3 being disposed over substantially the entire surface of said at least one door skin;

-

14 c) a panel ink layer disposed over only a first portion of the

15  surface of said at least one door skin, for the purpose of simulating recessed panels in
16 said at least one door skin; _

17 d) a shadow ink layer disposed over only a second portion of
18 the surface of said at least one door skin, wherein said second portion is mostly

19  located on said substrate at locations not including said first

20  portion so that said shadow ink layer is formed where said panel ink layer is not

21  present; and

22 ¢) a polymerized substantially transparent protective overcoat
23 layer.
1 2. The door of claim 1, wherein each of said first and second door skins has

2 applied thereto substantially the same layers &) through €).

1 3. The door of claim 1, wherein each of said panel layer and said shadow layer

2 are discontinuous over said surface of said at least one door skin, and wherein each of

14
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said panel layer and said shadow layer independently cover less that about 10% of the

surface area of said surface of said at least one door skin.

4. The door of claim 3, wherein said shadow layer covers at least about twice

as much surface area on said surface of said at least one door skin as said panel layer.

5. The door of claim 3, wherein said panel layer defines first, second, third,
and fourth discrete simulated panel portions on said surface of said at least one door
skin, and wherein each of said panel portions includes an exterior periphery defining
discrete portion of said panel layer and an interior periphery defining discrete portion
of said panel layer, and wherein a portion of said shadow layer is disposed on said
surface of said at least one door skin in each of said first, second, third, and fourth
panel portions in between said exterior periphery defining discrete portion and said
interior periphery defining discrete portion.

6. The door of claim 5, wherein said wood grain pattern layer is discontinuous

across said surface of said at least one door skin.

7. The door of claim 5, wherein said panel layer and said shadow layer are
each at least partially disposed over top of and in contact with a portion of said wood
grain pattern layer.

8. The door of claim 7, wherein said panel layer further defines first, second,
third, fourth, fifth, and sixth simulated substantially planar portions, said first
substantially planar portion being a bottom planar portion, said second substantiaily
planar portion being a top planar portion, said third and fourth substantially planar
portions are vertically extending and are spaced from one another and parallel to one
another, and said fifth and sixth substantially planar portions are located proximate a
central area of said at least one door skin; wherein said bottom planar portion is

disposed directly in between and adjacent a bottom edge of the door and said second

15
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conprising:. 2 a door frame including first and second
stiles that are oriented 3 substantially parallel to one another, a top
rail menber, and a bottomrail menber; first and

second dogr Skﬁm&mﬁ%ﬂeﬁoﬁ&wa&@ﬁm&@&ﬁ %’%#&@Elb@tw&naﬁi pl anar

i n shape; sard f |naf|xedtoaf|rst si de
of said door ﬁdjacmtammp edgecbf thie doorsand&recﬁxdmndthkdpampovtmds tand avhesedsaid si de
of said door fra | east o e . of sa an
second dadr sm@bmﬁﬁm‘@ﬁ@m&q lsmsagsed@etweepay pdiacgyt ﬁégstts reé%op 10
) 3 basagoat ol st s sdld FirftSha 6L pEhc BBRIHs BY'sat B R bk larsk
entire surface o sald a eas one door

b) a wood3gr aipbrtjvatis dispodedybetwienrant adjacentagecopidaide ¢dge bEthe ddSr and said thiyd
di sposed over substantially the entire surface of said at | east one door

skin: 1414  and fourth panel portions. c) a panel ink layer disposed over only
a first portion of the 15 surface of said at |east one door skin, for
t he purpose of sinulating recessed panels in 16 said at | east one door
skin; 17 1 9. The door of claim 8, filithér colgiiitg 4 ¥ecbritlfisecbatagaalispoyed onl y

a second portion of
2  between said first basecoat layer and said wood grain pattern layer, and wherein said

3  first and second basecoat layers are of the same color.

10. The door of claim 9, wherein said wood grain pattern layer, said panel
layer, and said shadow layer are each of a different color, and wherein said color of

said basecoats is different from the color of any of said wood grain pattern layer, said

B W N

panel layer, and said shadow layer.

11. A method of manufacturing a flat-skinned hollow core door that
aesthetically simulates a three-dimension molded or carved door, the method
comprising the steps of:

providing a first substantially flat or planar door skin substrate;

applying at least one basecoat layer on the first door skin substrate
across substantially an entire surface of the first door skin substrate;

the at least one basecoat layer substantially drying;

providing a first roll having a wood grain pattern defined ina

W 0o 9 o o W N

peripheral surface thereof;

[y
o

applying in liquid form a wood grain pattern layer on the first door skin

H
=

substrate over the at least one basecoat layer, by rotatingly contacting the first door
skin substrate with the first roll;
the wood grain pattemn layer substantially drying;

=
w N
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18 the surywaeeupfsssai d at | east one door skin, wherein sai ¢EoGHBR2183

portion is nostly 19 |l ocated on said substrate at |ocations not
including said first 2 0 portion so that said shadow ink |layer is fornmed
where said panel ink layer is not 21 present; and 22

Phyar D Y200 SUDSUD i f SRURAGN HRnR s ol s ER B adhbipa,

and secortb doq:’enpkem}ssdrﬁseﬂxereofappl i ed theret 0 substantially the sane
layers a)_ through e). . The door of claim1, wherein each

of said pkhel |ayer and wlm&hmmmgla@rmclmmepmimm over

Ta  TEPS Fand dh b o8Bl AP uitRRke Sikidne AR A5t FaeraL fRtand e i s
: esstthatlagggtrwoskl n. mfpa myerby%ﬁ@?%ﬁﬁet doorﬂl%fﬁfsgfig(l}f;% 3, \l/?hggartg%ﬁstg%d
east one
shadow | ay&r csegandrollt Ieast about twce 2 as rruchI surface zirea on said
surface og said at | east_one. do $ sai,d ane %&rl ] .

J g Pa ¢ig¢2 pesipberal
5. The ddor of claim 3, %@ﬁ‘éﬁgrﬁé’é Bl?fwé‘? 7 Shadpw patern detine : .
third, 221 angthedithbfeofli sScrete sinul ated panel portlons on said surface of

said at | east one door skin, and wherein each of said panel portions
i ncl udes % exterior perapplyinga shaflowisingulating layer including the shadow pattern on

23 the first door skin substrate over the at least one basecoat layer and the wood grain

24  pattern layer by rotatingly contacting the first door skin substrate with the third roll;
25 applying a substantially transparent protective coating layer on the first
26  door skin substrate over the shadow simulating layer, over the wood grain pattern

27  layer, over the panel simulating layer, and over the at least one basecoat layer;

28 polymerizing the protective coating layer;

29 providing a door frame including first and second stiles that are aligned
30  substantially parallel to one another, the door frame further including a top rail and a
31 bottom rail;

32 providing a second door skin substrate; and

33 securing the first door skin substrate to a first side of the door frame
34  and securing the second door skin substrate to a second side of the door frame so as to
35  form a hollow core door that aesthetically simulates a three dimension molded or

36 carved door.

12, The method of claim 11, further comprising the steps of rotatingly
contacting the first door skin substrate with the second roll through at least 1.5
complete revolutions of the secbnd roll so that a substantial part of the panel pattern
applied to the first door skin substrate by the second roll is repeated on the first door
skin substrate and is mirrored about a line defining the end of the first complete
rotation.
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4 di scr ey® PRpiggon of said panel layer and an interior pepepPOgsdo2183

defining discrete portion 5 of said panel |ayer, and wherein a portion
of said shadow | ayer is disposed on said 6 surface of said at |east one
door skin in each of said first, second, third, and fourth 7 panel
portions in between said exterior periphery defining discrete portion and
said 8 I nterior periphery defining discrete portion. 1 6.
The door ¢f clai mf3, WhEh&mBthdadof clRR 42 Ifudthér ﬂrfé[ﬁgkﬂx@mﬁs¢ﬁoﬁﬂtﬁ§@ntlnuous
2 across said surface of said at |east one door 7

The door @f c¢cm¢act1ﬁgthdﬁ'stadwrslandum¢ﬂ with sherthind dolb thranghtat tbast 1.5yempletes 2
each at | east rtlaII .S er to of , and tact with rtlon
of said wdod t‘@’i‘%ﬁ’ g{“ﬁéf’ﬁ gﬁ)psub tial part of e S a@ ?‘Bg %laim
7, whereip Sa{h@ ﬁ?%'?i%bri E’Lﬁbsfr%%ggﬁe El.glgjtrﬂﬁ%sf Esttd atRf 8438 ling third,

fourth fifth, 5|xt si mul at antla l'y planar portions, said

first 3 substantlally pl anar portion being a bottom pl anar portion, said

second substantiall 4 pl anar _portion_heing a . to | anar portion, said

third andlfourth sh%staﬁb? ﬁ?g Shﬁplé ﬁﬁm%SAWPBﬂ§E e vertically

ext endi ng and I ot her,
By ftﬁ f@%ﬁﬂg H3s8 Is*}ffra 9L oR Ak Eésﬁag?m%?st%oor sk

and said st an planar porti
proxi nmat e3a 7substratetirbagh arlesst ﬂfirsshigi v&loclit?&s%n@fﬁ&tﬂ@@#o bdsedvat lyersdiane sai d
bottom pl anar_portion is 8 di sposed directly in between and adjacent a

bott om ed§e obeeniappliesbbut afere the Wopd gs¢ig pattern layer has been applied.
15

1 15.  The method of claim 11, wherein each of said first, second, and third

2 rolls is a print roll and is in contact with a corresponding ink transfer roll, and wherein
3 each of the corresponding ink transfer rolls is at least partially submerged ina

4  reservoir housing ink.

1 16.  The method of claim 11, wherein the recited steps are performed in the
2 order recited.

3 17. A method of manufacturing a flat-skinned holiow core door that

4 aesthetically simulates a three-dimensional molded or carved door, the method

S5  comprising the steps of: ?

6 providing a first substantially flat or planar door skin substrate;

7 applying at least one basecoat layer on the first door skin substrate

8 across substantially an entire surf;ace of the first door skin substrate;

9 applying in liquid form a wood grain pattemn layer on the first door skin

10  substrate over the at least one basecoat layer, by rotatingly contacting the first door
11 skin substrate with a first roll; -

L
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9 and fouwyd bo/ppee! portions, and said top planar portion iBCUHUSPBERS

bet ween "and 10 adj acent a top edge of the door and the first and third
panel portions; and wherein said 11 third substantially planar portion is
di sposed between and adjacent a first side edge of 12 t he door and said

first andsecond panel papdl y@ggwgog@w#&sdﬁwi ally planar 13
a si de

portion i's di sposed between an acent a seco elige of the door and

said thirdg 14 and f owpplyiggapinep simulatiyg layer including a panel sBnulatimg paitern of
claim8, further cg;rqtpri sing a ,second basecoat | ayer disposed 2 bet ween

sai'd firsk4 basedbafirst doorskinspbsats wood grain pattern layer, and wherein

id 3 [ ]
10, The debr QoL ar e Yhe BARE6ATN G MELTINEwbd M BRI BRLPby sotatngly
2 | ayers anedntsiing tediistwobnsidn sabistrateawith 88econdiréll;er ent col or, and

wherein said color of 3 sai d basecoats is different fromthe col or_of
any of sail wood grain eplyinge shadew simulating layer igghnding asshedow patiermanghe

ol | ow cor a7t dags iy substte er el BTG ecPBOHLA M ihd ol bl pde 10
or car ved glo0Mayer bg ro@tihels cSntacﬁr%Xg‘t@E'h-s%idBSr $kaes\stae vith a third roll;

providing a first substantially -or planar door skin substrate; 5
appl yi ng 28 | east one baapplyiag a substantislly tramspatentprotpstive egating dayss on thecfinst

across sypstangi al.l. n.entire,surface .of .the first dgor skin substrate; 7
the at | bt Giar B sdbssets aysE e sl imulaqng vy, gy the wood grain patter
providinga fijhed &vel thelfantgmalating thyef, ahd oPeith€ aflesl® bhé Bakeb dht Faylr;

peri pheral surface thereof 10 applying in liquid forma
wood grai2B pattern | ayerprovidinga ddor fiamgcociuding first and second stiles that execalighbd  at

| east one, basecpat | ayer rotatingly, contacti he first door .12
skin subs?? at é"‘gﬁa}‘?‘ﬁ‘aﬁ&é"‘*ﬁlgﬁ@ qn8|ap9th%§¥he oor Trame fdrther mcludgzﬁ@%w%@daq n
pattern |zayer b%'ttgﬁ{[x%ﬁﬁ ially drying; :

26 providing a second door skin subsﬁate; and

27 securing the first door skin substrate to a first side of the door frame

28  and securing the second door skin substrate to a second side of the door frame so as

29  to form a hollow core door that aesthetically simulates a three dimensional molded or

30 carved door.
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sinmul ati ng pa

provi di ng a second roll havporusesmanssl

ern defined in a 15

appl ying a panel sinulating |ayer incl
pattern on the first door skin substrate over the at | east one basecoat

| ayer and over the 18
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wood
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'ng the panel sinulating 17

Th pattern layer by rotatingly contacting
th the 19 second roll: 20
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3 wdb9/40288\ et hod of manufacturing a flat-skinned hdt08¥ok91sS
door that 4 aesthetically sinulates t hr ee-di nensi onal nol ded or carved
door, the nethod 5 conprising the s@Zﬁs of: 6

providing a first substantially flat or planar door skin substrate; 7
appl yi ng-at | east one basecoat |ayer on the first door skin substrate 8
across substanggajly an entire surface of the firstgdoor skin substrate; 9
applying in |iqu forma wood ¢gRa|n pattern{laye on the first door skin
10 subst r af '
contacting &he
18 1R}
pattern | ayer; =i iR Ples S ating |
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(84) Title: FLAT-SKINNED DOOR THE SIMULATES A THREE~-DIMENSIONAL MOLDED SKIN DOOR AND CORRESPONDING

METHOD
(S7) Abstract
A method of making a flat-skinned door (1) which simulates a three~dimensional ! ]
molded skin door, and corresponding product, are disclosed. The method includes the \ \i
steps of applying 2 basecoat(s) to the door skin, applying a woudgmn puif-ink to the

2
!

skin over the basecoat in order to simulate woodgrain patteming, utilizing a printing
roli(s) to print a photographic image on the door which simulates a three-dimension
molded door skin, and forming a hardened non-stainable polymerized coating over the
image applied by the printing roll(s). In such a manner, a flat-skinned door (I) may
be made which simulates a three-dimensional molded skin door.




