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WD 2005/ 118161 PCT/ US2005/ 019716 SYSTEM AND METHOD

FOR CREATI NG GRAPHI CS ON GLASS SURFACES CROSS
REFERENCE TO RELATED APPLI CATI ONS Thi s application
relates to and clains priority fromU.S. Provi sional
WoOR00asiebn Serial 5 No. 60/577,141 fil ed oRCUREIM19716
2004 entitled "SYSTEM AND METHOD FOR CREATI NG
ADV@%mmmmk@mmmmmﬁeﬁ@sW@s
AND REFRI GERATOR DOORS', the disclosure of which is

I ncor porated herein by reference as if fully set

Caos@mnm&ﬂ)@LMEDIMEmmNﬁhe pr esenth i nven;I i on
| CS an

| dvert _
ror o THRAPEIRT AP P AR PO AR 0. ik A e Sera

No. SS@{S{ZE 1 fied dnJenesdy QO(ECbﬁﬁtleﬁf‘SYﬁM ADID MEBOD FOR CREATING

DOFRRAEIED it OTIANRT brabioN RS rhERAER A

REFRIGERATO8 RORRIrihd disylostielof ehieh tsiimorpohted BACKERCE #feh ks if

]—? RYENTI ON Much of contenporary super mar ket '
na f<et|ng materials are concerned with attracting a
consuner's attention in novel and exciting ways.
ﬁﬁﬂb%ﬁ“ﬁhﬁf’ BRt for dry goods, or refrigerated or
frozen are very colorful and often highlight a

pr oddi é@?regnwvep%kralg@? togdvegising aerbprernetionel gnaphics aridpmore
faketRlady ib' g?éﬂ)ﬁic IMageE‘Fthrh%béélemfdQL hearlof %%grfac@&f*éiasé Jr ofief

nost, of merchandi sing effort is nmade w't Vi ew
ﬁf%%@ﬂ%ﬂﬁfé@&cﬁ@ sificy bageddissaspangrefigesgieniepie vngsp éxenaﬁktpnce oha
itk fer £OO SLRNMIidIS d@R&Rikiousness. Marks are often

graphical in nature and | end thensel ves to visual

di splay. However, 25 frozen or refrigerated products

M@I{GEOUNDKMTMEMVEN'DI@M roll ed envi ronrrent S vvhere t he
rs,that, althou

t behind of
07 oa S o EBborsE Mg Rt iriefs g Rt PG vt atracting o
oport’ sistichtjonfionovel aad exviting wai'ss [oatpina aviettier fomidypasds, or
h I ) , )
r?%lﬁgrgtg? grr}’rotz%}l %/085 Qnu, %ry Qfﬁl%@ gnedz cFi%ex(l) g%gl?ghg% ?rg{iuecar s or packager’s
tpderphie orbark a gighly ansealbliramﬂe mo rindesd, tnueh, iBbt wiogtj ofitliey

‘ rg%ﬂfaﬁcﬁﬁ Jffopcrls hife Wlﬁ%rvﬁmgwggsq{egpri@ a 0¥ Re oF H‘ggeﬁlgﬁc uppermost

ering appliques radema

in the consumer’s consciousness.

Marks are often graphical in nature and lend themselves to visual display. However,
frozen or refrigerated products are contained within controlled environments where the goods
are kept behind doors that, although made of glass, are nevertheless closed. There is little

opportunity for tradename display apart from that placed on the product packages themselves.

Conventionally, marks, logos or other related graphical images are placed on or in the
vicinity of freezer or refrigerator doors by way of surface adhering appliqués. Trademarks or
tradenames might be applied to a film substrate as a printed layer, in contrasting colors, or

provided as a paper or plastic card, poster, or the like, with the logo prominently printed
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tradenanmes m ght be applied to a filmsubstrate as a
printed |layer, in contrasting colors, or provided as

a paper or plastic card, poster, or the like, with the

| ogo prominently printed 1 WD 2005/118161

WOPRN3828166/ 019716 thereon. Contenporary gr aRfFi/EEp05/019716
displays are little nore than posters in that they are

$61R6K. &t dn¥empORAIhicel didpRk s £6 HRL ﬁfo%l t}Yan pB¥terk By tﬁzﬁ‘ @R P are generally
areas that contaln the logo or gra |c Furt her,

RSV Aithenropleils g1 ‘éﬁ‘%os%ﬁ‘féasé}éfﬁ thologher ssaphicace wit h
adhesives that are very 5 difficult to clean off when

it becopes deS|ra@¥e to ch@ggg t he r chandi si ng

di spltAihereravegiiopasdisnlys arp &ty SEleeotidradarsivanBet gy
mﬁrcutt hﬁ:l@h affsvhenlit baemeodesitdbe t6l Glﬁﬁge t@lﬁ&b&ﬁntﬂfﬁﬁ@dlk}gﬂdys The glues

U|te sadva eous at the
A e PPl kb PRG e T FPrcc B e e, O gt e aso
quite disadvaagep e initige thay preyentvtinbugnens oy @mﬁg the kgtiry eonctans obthe
?&9&%9 };elfrl }ﬁ%raltjor% %lﬂlé(ﬂ%%wgvﬁzgr%?r ot Po% ct lﬁ hl%%ghta({ '\g%gors unwilling
womiihie hsvml}t drobreg svithéheiremy applsed gra;@uqs fwotild @bvertislessl e vesy upset
banner .
HREE pAAAF Dt BBV 0o GPREE bt E000 o
inplenentlng a graphical image or design on a glass

free I
o Sl B e G308 Al B B i o

Jerigp an pelassdisezsr ?rd?mswm dpopjia 5%@@% 8s tolmintaifihe mmgaf and

d&ﬁ;‘i of1RS glhs@t ﬂief iRb& &éeeﬁhttoh s&ﬁme%@e M thdt % lﬁqsge%&moﬁ fRrfere
g i.s ﬁ%? | early and uously visib

‘Y‘Itffb%"élp Bt %We R Aemdley sw’gmﬁ@blgwflas Fbleen

unobt ai nabl e. Vi sual inmages have been either visible,

in I ch cas the Lnterfere wt onp )

t hr b FREeEEP BT e e SR eables AaRet megps

lavebdenvitier tikibledndhih base th&p infifeRoE. coﬂiblete Pisia d@itdbugh the door, or

then go%@et:rseolrrll %1 h che tﬁ“ey aﬁamwsx ?élgdes%%g%ﬁg %lﬁpcgygfl}élel%reg% invention

Hllptehmnts tlhatcontwdrcm%teesntb tan nnzg&]pfe_eadnanvn syistem and method that

e{c@&nﬁ“&ﬂ%s {xﬁﬁ c 4/180 @rog%}?%r?% %egglrp?ez% 'gﬁ«?s ;gcrlstug op g{her transparent

ranspar ent t ran uce
qréﬁmﬁhg@ﬁ ata@rlald@@zer onredriggragdr degr, 2add cle@tam)mgm@xggwly visible
ﬁﬁ i mage. 2 WD 2005/118161 PCT/ US2005/ 019716
RY OF TIE | NVENTI ON




10

15

20

25

30

A nmethod for imaging graphical objects on an otherw se
transparent surface conprises providing the graphica
object as a stencil, affixing the stencil to the
surface of a transparent or translucent sheet of
Wex289513816nd appl yi ng a transparent surface B@ruBY2e¥go716
conposition to the 5 stencil, such that the

SRRARK dIOTHE DY ACTION he surface of the transparent
materi al through open stenc

gr aphinesiod &jt Jlréamgi %ap,lllﬁg@ggcta B! ‘tﬂ?*FéWIts‘? téaﬁlg%éeﬁll( sﬁx{face comprises
f@f‘cﬁﬁ% t8d grapHi Jaasbgae.ct aas stehdiieafSiking the etehcl tb thamgiface ofwechnfpasnt or
a coo

i ent a.warner anbj e i C.
traaﬁh&g{at sFteset of. %e@téloa a@:‘bﬁg& tirawgpafept S Sr}%daers}enﬁ@hﬁgt@@ﬂogﬁhn to the
S&E(Elf Sl ilastha cdlﬂ@blﬁﬁn @htacmthb safte dtf&hwtempa@ﬂtaa@erhawmgh opett

t he resence or nee of €0

reglons ﬁg g gra}z cg c{?te 1rs] %mag 5] gp[%ﬁ %’f%tnla gr%%ﬁ?%ﬁe@ﬁ?surf&cg as
tlﬁwduer’adeat tran§1t16netl framsyzaclerdnbightts s wWarmep hlablpntcthe grhphdgal object is
30 LRt AL B o7 LR B o
ppafsawedeajnsase efcdmt@nsatlw dmtdw Si de covering or other
surface of a refrigerator or freezer, where
transitioning the covering functions to nove

sur f &oene fsposhofithe sxypnsion. dheiTagsparepignafesiahis Mf.ﬂﬁ%?re’& r%B‘FSe%P‘aS“C
gngs? rvﬁtﬂ%hecs@éﬁ it DL cCRPELR RS AlibRp surféﬁ@cﬂﬁﬂetgla@@élﬁ@ TRK#lsss bhﬂasttc

or'm of a nmovi ng theWMeHaI rface f

sheeb méght be Iﬁo‘éﬁ*?étaﬁéfloor @’UE‘H’“&%‘ eo‘i%?ﬂnﬁﬁr SrSPEEP rg}r ’&8%?“ or
f&%zer,%%aﬁﬁtﬁnﬂ% 1R HRVEAE AR6HDS fo hdle tHEahide ﬁbm&tlbb(ﬂammblent to

such as war mer or cool ir.acros

A RgRARbIoRt T %?ﬂ“é‘@%%‘g SPIOE LT LI Gk o g S either
rﬂaﬁ@% thé@natsriyl hhface ﬂr(ﬁn Grlbatfn%&hﬁb hodigkr, l3ychans bpemsttg osdpsﬁ@?edoor, or
roughness Ra and

e trans
SRR LGOS [F GROTE ter SbEos POy Sl BBl i acros
thalsdrRee roughness less than the first.
Characteristically, the second surface roughness is
about one order of nmagnitude |less than the first
sur f acleantgegkinabeglassddplestiomatetigl sufaseischaprigiapddpa first surface
r?lg%rhrpgsg ?(a%rrig) o hén? ?{g’rﬁﬁi’gfﬁ Elkf%{:la DRSHG b itloﬁ ﬁs characterlzed bya

i on su e sane as 2
qabcmsltsunﬁacs rhaghnessdese Han thatﬁfst t@a@éﬁ?ﬂ%@lb’r b sﬁcgndrﬁé}’tface T °“g{‘“ess 15

ﬁﬂ c{ﬂL rd%%a%ﬂﬁd@fe@ﬁﬁan%%rst@ﬁ%@ﬁiuE rnedk. Aldgitibrally,higr mal
rrum further aspect e |nven i

{
tmnmns wuface smepthivg cw&osnﬂ%‘&ts AR inget Gf SFEREtaRTHOS Et“aﬁ‘ge SBmeo a3
g?sstoﬁ‘ gﬁ§ﬁ§ &) Eucﬁ%%é mpokhiaet is hawisitle Wik el gesdandut er
ace hod conprises 30 providing a stenci
%mnvﬁﬁ@b¥¢ﬁé§nﬁﬁéwﬁy¥96tn or design, applying the
stencil to a surface of the

..

Tn a further aspect, the invention comprises a method for imaging patterns and designs
on a transparent material sheet having inner and outer surfaces. The method comprises
providing a stencil, which defines the pattern or design, applying the stencil to a surface of the
glass or plastic sheet and applying a surface smoothing composition to the glass or plastic

surface such that the composition contacts the surface through open regions of the stencil so as
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gl ass or plastic sheet and applying a surface

snoot hi ng conposition to the glass or plastic surface
such that the conposition contacts the surface through
open regions of the stencil so as 3 WD 2005/118161
WOPP8281061019716 to transfer the pattern ofCIHERPH19716
to the glass. The pattern or design is imged upon the
toqx%nseélj |l patt?;ﬁ Iof &'e%% @5tnd %\lgsssyﬁef patém btsde‘élﬁﬁﬁfﬁhiée@ psAl the fRrial

oler a {o nbi ent he pattern or
sl zgmhq soefepsds @gatlmtl frome crelerambish i3 Wﬁr@é arglajerityfe pattern or
d%{ ﬁ%ﬁ%‘ég a, ms@tﬁé Exgt‘éﬁal QrecORARIRAEAR Br sHsétied SlcBndeRsation droplets.
ecl e transparent surface snoot hing

conp03|t|on is afilmselected fromthe group

consd,3lifididy Qhe t?dngﬂa%fbuﬁﬁce%mb&ﬁﬁﬁg EdMidosttiod 98 ﬁfnh beMsted from the
S|onanes silicon oil nd-1i ke lcar ? NS 4mond-like
ghou ‘}qqaé[p@g og élbgﬂnm}age coa né%?}ﬂ¥§ sch{éxBers,(ﬁx 1¢0p 0ils, diamon:
cdihonk,) dolyieRS copblyRbrs thlipnas, lpét&)leuﬁxctﬁsﬁllates;‘, hquuiapiﬁﬁhai; asylicand
resins. The co nposi { | on

V
acepfrst 2RA F9SHF WOH@P%S&% iy 4?&*&%%%?“@ P‘é“?‘iﬂ%ﬁ T saqme ipdex of
reffadiniagthe SRkl shétChuch that thet [hﬂerp at design isowot deble ghen the not

vi siple en t 0 co nd material sheet are
CQMPOSIHER f| MY al“%e%ﬁe e ?ﬂb“gﬂ /118161
PCTIU82005/019716 DESCRI PTI ON OF THE DRAW NGS These
and ot her features, aspects and advantages of the
present invention will be nore fully understood when
considered with respect to the foll ow ng
specification, appended clains and acconpanying

drawi ngs, wherein: 5 FIG 1 is a sinplified
cross-sectional diagramof the surface of ordinary

glass, illustrating surface roughness; Fig. 2 is a
sinplified cross-sectional diagramof the surface of
ordinary glass, illustrating 10 surface texture after

~application of a filmin accord with the present
invention; Fig. 3 is a sem -schematic di agram of
i nci dence angl es of exenplary condensation droplets
illustrating wetting and droplet formation; 15 Fig. 4
is a sinplified, sem -schematic, cross sectiona
di agram of the surface of ordinary
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glass, illustrating droplet formation on the native

gl ass surface and wetting on the glass surface after
application of a filmin accord with the present
invention Fig. 5 is a sem-schematic diagram of
WEPPHasbn of a stencil on the surface of, PGHUSEH/019716
exanple, a refrigerator door; Fig. 6 is a

EﬁﬂtRﬁQﬂ@ﬂ@Ehggﬂbﬂgﬁ@NGg||ustrating a design transfer
to t | a face Fig. 7 is a sem-schematic

di agr i bt %ﬁf‘ffffg%ﬁ%wﬁ dlyaptagee effbaprsnt ifvsntien Wil e more

fully @nderstdd Sthemeinkiderbdwith respe® o HTIlIONAL sRBiftRRn, appended claims
nsferred desi n.accord with the invention: and

f—ll g BRI LEHP s\%é‘?’r’atl c diagramillustrating
posi tive condensation fornatlon (i.e., mask) in an
area ent the erred, design i.n accord

o HEEY SRR St i aoasbos an 16
ann@r@emﬁm ON OF THE PREFERRED EMBODI MENTS
Di scl osed herein is a new nethod for creating specific
patterns hnages and designs in glass and other silica
cont e irp siugldied ervssectioha diagremsiithe surécess, ordiﬂarjaglbﬁr illustrating
§u¥t§&%@;@t§r@ Der R fht:e{ti%ﬁ' St 66N ac x];d%qﬁc p% S i 2und, for

exanpl e, in refrigerator and freezer doors. W ndows

- or other covered areas, that only appear to the hunan

eye \Mgeﬁlxs(h%@xﬂﬁﬁﬁéﬁdug Hla m%i‘ﬁ@iﬁeﬂgp 5!%5 ?eﬁcﬁpﬁ&%%&ﬂksauon

Al t hough descri b erns of transparent

4@%??%%”%@%8 %ﬁ?ﬁgé@égfoéb?ﬁq@?ﬂlynaa3300| ated wi'th

refrigerator and/or freezer doors, the surfaces

desc lbgd herei n may, be characterized in terms of any

f or f‘se"]'lsé‘gl’lf%fl’l SERI-schpRpic, crespsegiianalsliperamefitheurtace of ordinary

gty &Husﬁgmg dropietndlmdiyn it hatﬁ@ Elaﬁ%url"&e ﬁlﬁﬂﬁét@i%ro%(iiheag?ass surface
rather as exenplary and

L pine ' ’
ﬁﬁieﬁrgﬁtgtlcgg?ri Q?@eﬁ?‘%\mgn"}%g(gg{”&}? P’f?é‘?m GveRign cont ai ni ng

surface is masked or stenciled off randomy or in a

spec | e n.and tregted wth a |iqui
Sl s Bl AT r Bt e ety Syt o
f%g@d% irefrigegtoradoor; fi | |s in the mcroscopic valleys and
pits found in all types of 15 glass and silica
contai ning surfaces, inbedding that random or specific
pat t Bierb {sasamischematio dingramdlivstating @ designstansferdo thaktaey sutfie;
liquid or vapor chem cal conposition is applied, the
mask_or_stencil is renmoved. Alternatively, the mask
or sFnC p ssRiigphematicdismmm Pustratingreseiyaperdsesationffonrslior G
stéhdilY lin Bara @ounding the transferred design in accord with the invention; and

Fig. 8 is a semi-schematic diagram illustrating positive condensation formation (i.e.,

mask) in an area representing the transferred design in accord with the invention.
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ot her such material that nmay be allowed to remain on

the glass or plastic surface after the 20 transfer is
conpl eted. A colored material (colored or highly
contrasting) draws a person's eye toward the surface
WiR0e¥NI81t 0 hi ghlight the area that has beeRCTUSHPEYUITI6
At this stage the random or specific pattern is not
DETADIED DBSCRIPTIGK ©F THFRREFERRED EMBODIMRENTS or vapor
chem cal conposition is typically transparent and has

an index of refraction 25 simlar to the substrate

mat erDisdlossdidnein hatnetvlmetﬂoﬂﬁg erehtﬁqgmpdclﬂcépaﬂﬁxﬂsymyg'es hrfdll designs in

Lib
B e P2 oo PR Bl o’ SRR AT bR B oot
inaterials, deundvihesxample.St mﬁ@eramr iamt frseeby dexs, tvindbwe osmhéracxered
d vv
E:@%tﬂﬁ pagg&mrt maﬁlﬁg vt}{eﬁ LSaLis@o o?'!}lﬁ‘ ticaRd la pfesent

on surface ure ray
Ahkoughy ﬁ¢sar¢k@d liyyteansyof frasspaoent pﬂmnﬂuhemgurf@gs corrmmlyl apsotibtediyith

;69‘1 gteﬁﬁ)r bRl&QUERE doomafh!r,l Exﬁkac&%&ﬁ&%@éfeﬁ%%e %ﬁr&?@ﬁ%%rh% terms of

fromthe occurrence | ar ge enou
ipray fifensstpsiomekns, tﬂr@naqlﬁm depr or @ﬁg@géﬁrmmloam ghatl et be

SoAEiHRERast I BIRES iR b Bann@ bilt Pned lisaeie?mﬂﬁry A BlstSdivel €

cont ai ni ng surface and nechani cal
condensation-including msting, 6 W 2005/118161

PCTI US26435¢ 88 &iliGa cdﬁl&GﬂigranfaoS Ehﬁr’i’dékéd%r stBlc¥ d¥Brandomly or in a

ﬁg ﬁterln r stgg af% uids and any systens,
EE L SR AR I B AR R A e R
xamnirﬂly:aﬂ:iy(zpeoﬁfc ]ﬁfﬂﬂﬁi ansiatlhieaficroiddpic vaTlkaame guﬁaﬁ}mqmm@pes of

t t k
A8 Sa iR BYATGR PP Fhrecite YoERG o Bpestip et rgageiino o
pethentbstralhe | nages t hat nay forminclude speC|f|c
k
A@%% lﬁlﬂq 09{ {b%r %hrgl%gca co rngsmon s J}J)Bl?eggg ﬁ%& or Et?%: lﬁSCng?)Y’ed
&@WIE@}’,@C moker Henkid mighp mcluds pDrttoypemqilsed@(ﬁmimﬁd vaylioospme
dihbr E&B rrﬂa@s%ﬁ?thﬁ?nag be Iilf 2}3& rrerqgg bn gxk g@g's o?Plgst Ju"ﬁa%gafter the

contalnlnq sur ore
teoppier g eonpiletgd. A @%M@t@rwéj fealered opkigllp pondragiing)akvisarpetson’s eye
twasrd R0MIB hNd ERR%o @ th #Qnd &&rtﬁﬁﬁfs%eémaea obabi | ity

that such an interes person w open the door,

t hereby inducing condensation and i npl enenti ng the

desi nethid e ik k@R fof Sedific ﬂaﬁeﬂn% Welibibld RFBE RdkePElintaR eld)€rhe
art, that thermal differences, between an ambij ent

HahigioF samen rhemical repmpositigss, fypicaily| transpargr @ad ’aaaﬁra@ﬁ%&f reffacting

sirhi€ar Sthé ams:ratesrﬁatérmn SicRhat theinRpdis @btireddBy Vbl ®hed i@ pladsRerface
a refrigerator or freezer do

i iR cofeend Shnt AStErraRRERY ehtpesd o, o

when moisture is introduced to the surface, the image appears as a differential “shadow” pattern

on the glass surface. Moisture may be introduced to the surface by any method including, but
not limited, to the following. Natural condensation-which happens from the occurrence of a
large enough thermal difference between the ambient temperature and the surface temperature

of the glass or other silica containing surface and mechanical condensation-including misting,
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the tenperature difference causes noisture

condensati on on the cool er surface. Condensation is

al so well known to be a function of surface texture;
i.e., a certain amount of surface texturing wll

WI0I 2006/ 486k t ur e (condensation) to adhere to tREI/US2005019716
surface. 20 As depicted in the exenplary enbodi nent of
fhigthg, dhraydlg] blgViag Spsteliny@ seiming g figuidsand Ay sygtéms, manual or
surfg ness xture). Even optical quality

ce rou
pBEffFrch‘i"F’}t@%tt ‘bﬁc%fg’géé%exhl bit surface texturing in the

nanonet er range (approximately 5 to 20 rim. Odinary

0} aSH; SX DAL B SHLE AGSatioh, B iibLdAG B dcld AR sk Plinice)

abou nanonet ers, even | arger val ues bel hg
appaarsao the nSed hawe dye mctstaymgmbis flaaioag aseths paiguisys Pfesent The

ng/d! io esi
1@%@ %}ja{: m%lsﬁﬂnlrl] Ifnfcﬁgéjgp@&féé Ii %ﬁ ah PERY ?naﬁ{ég Vak pR)Yrﬁ)} x‘ia'ﬂ@ztd gn

orm an K simlar to a relief
anthvoek and temrt asiammeangag branding 3 produst & SINiS? AICOBP PUES See“éfg?r

| Is] 1164/ EbnBhi /B A colored
CtO%)&uwc tgg FPQ‘ geeﬁ%t(%rgy\ﬁgeg?fdg%rg agssg}lgon densat |§@f %t ({g d
mmxlaé lsu0:§1@l3 # elered ¢inylends R ey a PHEY SFHUGHICRLY taFSTR e
ih6k0Bhe Oﬂbﬁa@ﬁfﬁﬁ& Qud%h [r@éi&s&dgﬁﬁ&lrwﬂl \6idithie ddog Mthetddg inducing
surroun air wh onto the surface in

C@ﬁ%ﬁ%ﬁ’%ﬂ%@éﬁmmﬁg fhﬁldFF“e %ﬂ’é‘?’%effefi the texturization
t hrough surface tenS| on 30 7 WD 2005/118161

PCT/ U82005/ 01971 ubbl e
in tHdsye 1Lendersiged in éhe ‘wﬁgn rg%??%%fﬁ?cr% betg\gg:ﬁl al é’gﬂ']%%t %Rsﬂx%gment
Jub lauluﬁ%e Qﬂl lﬁdiuab edndérisition de the strfce, o tong acthe subigit & aswrmer than the

sheet . larly, and s
YHHEs Aé 5 ieer4iroh i ﬁvggg!tpdégr i3 ?pene ch %g%%%pvagﬁ@ Ie%Jn%}’x\fnent and
tﬁelfemﬁg'aﬁfetdi‘ﬂfemnm tauges moestued qon@nmtloxg brutbé papler siyfpody rondensation is
f r eq ensi

T T R

\smane\d nntesptre(ssnd@mthnhtoaldhqﬂt imthasirizegy be caused by
particles, dirt, fibers, or other surface or
substrate contam nation. All of these

numeAsdspiesechiathecagreniary epbapinprat of Hig. rlo?aiﬁ:‘@aes hh‘fec?“ é‘ﬁ‘ﬁ‘ieﬁts@“’“m

?fépnﬁ%t@ ?c%u (Ikeglﬁret) h@veﬁ% MS' b&ﬁsdikfafbcg%&s exHilbit dulfhea

mec han| sm a
texining s @he n&@ﬂ@t% éanger@m?@éﬂely J %iﬂsfm&)a @Pﬁ% r?%“i"%r%%fm
t%bﬁgxlx'ﬂht of fr‘%fnl abekt 260 Wa’b&ft@ W()to%hrwtiﬁefeks(} @aith e drgee @aluddiping sammon.
wever gl ass i n . caont.a W e ~
@gfap@@xtaqmgda ?ﬁg{aé%n@ﬂ gﬁfnécé?scoprlcélgs aéxrtllgs &) Vﬁcls %xhci vri l%uftPat are non
Hitsah kB oSOivildr @ brelickipit i anmadinvaiger Itishis plgarg:lte@naﬂgﬁurface

tlthlu;nIl g tkat aﬂovs)sut}lmsture buildup on a glass thermal differential surface as condensation.

As the cooler surface is introduced into a warmer ambient the thermal difference extracts water
vapor from the surrounding air which then “beads” onto the surface in droplets which, in turn,

adhere to the texturization through surface tension.
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time the reaction accelerates, resulting in a rapidly

i ncreasing al kali concentration. The al kaline

sol ution attacks the glass surface by dissol ving away
surface ingredients (sodium which results 15 in
Wa2p4g18pd roughness. Initial attack may cauBEl/BFP4p/049716
faint whitening of the glass surface due to the

changgr dnsment, 9f BHSis, Sapped @i Be ﬁﬁsfi tblﬁ%dgrnﬁxﬁx? 013formmg, can result in
his s age

talli n SI |icate strycture
Dol OnsT ke Hgectiin B Gued Hlagsyshset STl chavaps And shkpeg high and
pw&babbaﬁsdd%hmv&tddff&m@ i oBddE SRBE curin lalﬂeraﬁltlal 'ie?@hng or ?hapmg
action 9

pense of addition urface. roughenin
SRR Sty R oo BHEhT B g e Safrmasie fomaton
mfestneii bmlah@e@ﬂ@&sm&umf aﬁﬂSandWth bec@keﬂw phrﬁclE§ 8irtS i, or other
ric an

%ﬁ%%o‘ﬁ Ic\))urbls%a% ot mmau?nc k/+d gftﬂgeg% nglin%/ P‘ésaoﬂ?eﬁ fpciagmay be
intredurddanty a(gfasmlmlatecihamg tbainsnufmtmnﬂg ®0cead, batalds §haite only
1§ébﬁ%r%?lzywﬂ_&e Sis g%gg ﬁ are transmtted in

ai rborn

sprays an They can be carried for
some distances not onIy in i ndustrial, but also in

rur abn%gst£lﬁ§ 'g‘i’a@pgén%xbth?tﬁr?quxgl le('ﬁlgE %ﬂnﬁtgr v9 ﬁ{ {lt s? tﬁcgrﬁ §l||ric'?ce

can break down 1 nto destru
dapaesn Bowejicn glasssip eoriece with pratpranters into na@ws ai qomplex Elvearical

eREi6s, WhidRs1laR aRQind solStitnt a6E
ARt PAOSA0 B B 68 P0IBTl h 5

tHr e GPotiogafsBlertes rostitige IiaRidly crgasjngaikal |c@z§snt§tu¢xf Jbeakaline
sbhiasatdaR @Rl s Sidfcd 1y cﬁs@élﬂiﬁ% ax’val'j' W i3 EbdRbis (éo&iﬁﬂnpghmh results

.the.gla i or ent al | the evaporati on of

i e Rg B B b ool 3/ eSS oFge Hattpirfe due

tb the SBangé fmm‘h graa@ stioglé afucmmh aﬂﬂyﬁﬂﬁnefdil&hﬂé istpbbh @S Alt Grid e, a
urn ffects t he

surface,
BRSO Glen il PPl e B e bt
thiehaxpenshefeddiormksurface rowghbhigg By dotidnaof ehe@slishbigiagdned t hat
I ncreasing the roughness of a surface causes the
contact angle 8 WD 2005/118161 PCTI US2005/ 019716
bet weertpint ¢hamicsl& pdnadse detadorate glasspurddced. Wiile glagsds mexistent awvagst
afnﬁ? '&%th rogl'u&?ccatnh s%ho@é g@«i %101{19?%&6&9 {h s?l g mggslass

reas of
At Y?éle’é’@ Ptb@‘@henamis tanelse ﬁitﬁcle gla$5é§§0§uﬂ1iea@®bmca alrgtransmltted in

alrBANd Pehyd hRWhitls. AhOPLG e ca?rHéb%ﬁs%k ﬁis!ahfce‘s rﬁofgnéplﬁ I%ndﬁstrlal but

Surface roughness 1s_measured by instrunment

alsp Hyyrabandaesidentipl argasy Peeniselitpatiiselptes qap Arrals davragnip idestructive

c&ﬁﬁcﬁlﬁﬂsﬁbh&ﬁ et st §1ass ki fAodiy WARE con@EHERIdh YEWES Rfter alone can be a
‘E{ aneter to describe the average surface roughness

© famaging pgrafiotgass, Lertap bgesHt hye “‘P‘ﬁ’é fog instsngr way; lgpvgdarspful
dta;h)eltsr loﬂ@%@ﬁﬁiry 6 sk b f0RABhEECHpRUSEan BB fiRMad M HakIf or rinsing

the gli]ags or accidentally by the evaporation of water from such sources as sprinklers or misters.

Each of these structures and/or mechanisms coniributes to the roughness of the surface,
which in turn affects the degree to which a drop of water wets the surface. Those having skill

in the art have established that increasing the roughness of a surface causes the contact angle
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10 it 1 z(x)l dx i2a ; The average roughness is the
total area of the peaks and valleys divided by the

eval uation length, it is expressed in m(i.e., nmcrons
or thousandths of a mlIlineter). Center |ine average
VOLRYS1a¥6L ari t hmetic average (AA) are ol der PCT/US2005/019716
desi gnations for average surface roughness. 15 As
b&%@%&hﬁ Qurke sdaa dRpARAd ¥ @vb@dwmm 90 {(infeitlger didectibn). Giaater
T N
1dshstirfagocldttitigl 1Bavirg mtmﬂfdaxp&tsrsohsgimzékysn fiRa) one order of
magni tude | ess than that of the underlying gl ass
surface, once the fornulation, liquid or chem ca

c 0 n’psmfate mmghn&ss BpEksued by fistrements (Rimsasiiefvericaliewiations when
tra‘ﬁeﬁl actﬁ Cr‘rggtg il Q el'Ei(S: I1%1 iS {ﬂ{a tnl % c&%oh&? u%@ ﬁ'ﬂ'glﬁet&ﬂg describe the

n et ween e surface and 20 a
adkirage sodfack rayglinglgs aﬁcbls ﬁetamebys anonteisl oAt absoluteyalyp ef thprqughness
surface interface, if the
p“§@g%a?%§@§¥ %ﬁgg+£mﬁﬂﬁbﬂave a stronger attraction to
t he nol ecul es of the solid surface than to each other
(thp adhesive forces are stronger than the cohesive
f s(k)ldxt hen wetting of the surface occurs.
ternately, if the liquid nolecules are nore
strongly attracted to each other and not the nol ecul es
of t Hie vehgetomhndsais theaalardaof the heaks and vRllays diyidggd by the
aluag A ?engtl;x hg\g d%)ﬁ%@se@ ‘ﬂh}ﬁ‘ﬁ \'gv\é:e i Qb @8 thoushRR ot B griltilneteh) dCenter

he surface of the
lmaa@raga KCLAagncs@élmuq avﬁr@g (Aé) gpalder desigptigps lf‘gf eI SHgece
&%ﬂgﬁ psation droplets exhibit a spherical shape due
e effects of surface tension and a smal | er

contact area (larger cantact 0

and & éepsféﬁdﬂla@é excpR PRSI *cogﬁ?ga%e:f“ f %%{‘ ?‘E%{JF? "s‘esuerﬁtp a
ihrdu it %"k{lfﬁ@leﬁth@pljohﬂé% fﬂ)rrﬁt‘ihlllﬂod liqilid&f f:l&ﬁecaadfcmanoatldl that exhibits

consequen reduction in t

QF@F%‘@ & ﬂ%i&rt qf 8%‘%&‘8?)? %s?[éa oart ?nﬂ[ﬁe x?nsderlﬁlg %lasg tsurface
d%% %17 gdﬁlﬁli%ioﬂﬂtcﬁm B tlichA@Ecdapastionic hpplleﬂ/tbﬂetog'rhﬁ@mfference in
P 005/ 019716

PR TR bp 0l B s iLAs affifien Bt Sutiec nd
d drépo fdiqsid) fohes tiy éemdensationf te pﬂeaumtoallg@ , and consequently

a hlgher rati o of adhesive forces to cohesive forces

(surf L8585 %ﬁ%&mosuﬁacg‘(}g&ﬂcﬂ%g lﬁfu@cruf’e%nﬁé 11«?411@9@95%@@&

t hos or nul ati on,
attraction to the molecules of the sohd surface than to each other (the adheswe forces are

stronger than the cohesive forces), then wetting of the surface occurs. Alternately, if the liquid
molecules are more strongly attracted to each other and not the molecules of the solid surface
(the cohesive forces are stronger than the adhesive forces), then the liquid beads-up and does
not wet the surface of the material. As seen in Figs. 3 and 4, normally forming condensation
droplets exhibit a spherical shape due to the effects of surface tension and a smaller contact area
(larger contact angle) between the drop and the surface. The smaller contact area results in a
reduction in the liquid-solid interface area and a consequent reduction in the adhesive forces.

Conversely, condensation droplets forming in contact with the treated surface have much lower

9



10

15

20

25

30

chem cal conposition, while condensation dropl et
formation preferentially occurs on untreated 5
surfaces. It should be noted, however, that the effect

is visibly perceived in reverse, i.e., those areas
WMOR003148%61 been treated, in accord with the pPEEEPA0SO019716
invention, will have a "cloudy" appearance such that

bmmcbaﬂgks Sluﬁ foabeloapiegesof stifRa FoughMaislaBd broferl i QolRi N aMEce

t
PN TN TT T VT O ——
tensiowd \K@gmg arplfemgltxallyrmcthamnmdz aregsRAbathddey itifet forehuRNBn, Fiquid or

In t.h hayi
e TR e -
surfaenspifishaquildle, n0ted,dlspwdvemthatﬁxe affecals V(Sﬁxmmsieivhcbiﬂ reverse, i.e., those
RESUANA b i, id UG Wi e plsdet mgsm @fv'e A Sor

long as it ex ts a sur roughness
WppATener pugh &agthe ik Stt!sfae?eapp@fs “Wiat Mﬁld@j@e inags stolvanp 4she‘cloudy”
SEBFdsiiNgea0l @ass surface. The actual chem cal
properties of the 15 fornmulation are |ess i-nportant
than its Ra as applied. This mechani cal characteristic

of t mﬁxderl BNANEdnaffiofisCiht Sn%seﬁﬁn@éﬂﬁorﬁﬂ@ﬁttt@v@gfe@{l %5 éﬁéchamcal

‘glﬂ mat eri al surface and its consequent e
'@"tﬂlﬁlﬁ e sl chpradi st Tafhe e obhaTiag mnﬁ@amcal characteriti,

icaitenmadritodt tdt @ Br@blatidn) héthﬁor%ﬁéiﬁl@ﬂ borftfosiflay b&8rdfhg to the
.che cal gharacterl be under st oad tﬁat a

BeFap PBIYPrIgle j?'@ ag it e@H@Fﬁ aéallface BrgEsss (Ryqpproximately one

@dwof niaglgudedests fhen ke \uedelyinp glas shifach e TRIMRUAIRhénAL S proﬁéi‘ﬁésa)f the
sur.face r Ra) .| ess

R8BI fyfrd 8 Lt 7 & sashel LS Pl pabreusic of e
ls*tmmngehes&dlﬁasmethmg; popstianf the materihlgriee iR Saiseqmdnt effects

APl B FREALERLy PORIRG podddnsRyion TR S simlar to

t he e a Wet I'ng al
conbi nati on of the two nmechani sns (nechanlcal and

cheny,C@d dontiid (&f hQ\ﬁﬁ’é’ 4 &@m@:&l&ﬂér SerRAL llt%Jlﬁ‘ g &erFmod th'ilt a

f ormul ati on, em cal
fomplagion Hiawid gr @lwalscel compesitiont a@cormdgitqthwnwml% wille appropriate

VARRITE A8 exRiBAY ARk BlelrSighfes % RS thh A lﬁi@éhy tgﬁssrgat?cte W also

re el | ant @ﬁ%o perties tha unction to reduce

XRitstgrecr g fefee%ﬁnﬁufwmma catdensation droplefiby cheatieat bondingen a
nﬁh@ff@?rﬁ]mltaf PRhdBrEhE (()ﬂihew gént‘é eldatﬁllan;caabrﬁlﬁna%n ofthe o, _

Si oxane nctional ‘groups which

e AR ST (psp 16‘8?‘?&1%‘6‘05 ippiooll previiea auke saﬂsg’#c@gsfogwé@topdmld or
chémticdl gbmpositibnto HEIRGHb @ gladvbubdgen noiety. The film
may be subsequently treated with
trimethylchl orosil oxane in order to renove any
hy dr Agdiiidnialty, sherchanien! clonstetristicamtyde mmetghlﬁsmbxsmﬂetrweilm

Pofperltigset{lgt RO redtuce theQ%iHPsw%tfoercg 5 r%lmmal levgls In this regard, the

composition might be comprised of chains of dimethylsiloxane (DMS) functional groups which

is chemically bonded to the surface of a glass substrate through a, for example, an Oxygen
moiety. The film may be subsequently treated with trimethylchlorosiloxane in order to remove

any hydrophilic surface constituents through substitution of inert components. Complete details
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WD 2005/ 118161 PCT/ US20051019716 of filnms of this

type, as well as abrasion resistant filns having
simlar characteristics may be found in U S. Patent
Nunber 6, 245, 387, commonly owned by the assi gnee of
MOR20pYH8ht i nvention, the entire contents BET/HPROEYP19716
are expressly incorporated herein by reference. 5 It
ofilrhs kO RS ad ksl abrasish rtdiadnt filbne havimgxirsildr iclmacteribties tmay be

fgq,en\é:,ygﬁg‘» %\g?r{gﬁﬁxéxgeréég% .ls%ecogmxog g/ngcg A eﬁs?fgné%%tfﬁl)c present

ikARERd ¥k Bgirgtoasatsbof Which auér{presshemtdryoratgd eredmbycreerence.
surface filmthat is not renoved or substantially
diluted after only a few cycles of passage froma
cool Bwithates Enindérsocl thw the eompnsitiow richetherdleviprel te macheejepdipior

gDI i%ztﬂl“)lrr(or bothg D o'te r%oml,'lspbet B Qrﬁﬁre Q(g thte bﬁdeﬁflﬁggﬁgs film

on 1s app | ocal 1 zed
spfictenitsnte crehtea sur@dcaﬁl;m tb@n&r@e@mowror Fll?éﬂa%ﬁally difuied aftprsqniyen fow

gﬁ%{ cgﬁgssxg% £ 4 c%o{%parﬁtmﬁ{ {38 lwaBiflt b RAd aH&"th%@rﬁecf}g% moisture

nsi e refrigerator or freezer
foarationk-at i on i s devised of a liquid or vapor cheni cal
conposition which nmay be flowed, w ped, pai nt ed,

sprayed, or otherw se applied to, the % a %}Sdang. ¢
whi c in thegasaoidhrprerertdrveationca fRETuation 5epgled iy logglized portions of a
%&%E@Qﬁbé bBcdidR hd’ 1§§dé| stuSack Whioh 1sQﬂ<ﬂ1€1ﬁrlaDd§qullﬁ>ﬂmﬁ &dth the ambient

aving a_ surface rou ess % g %"’eﬁ d{(t}at 091(‘: egnhe
iggidecthe refiegpior a"ofr%?mén STstion T v iseq Pt paistor Sash e tnika!
%oﬁfﬁ@sﬂ?d?&aﬁhldhhﬁay% ﬂ@ived, h@em @mﬁm sﬁmyédame)theiwmee{ppmdttq the pless,

ornul ati o char act er.j.

and ™ hg.i; as ao%ctiarﬁu% P‘PF?}’;SEF F@engcfa# cotrrpgsél S}on atné réEhllEJLR af %érfér
Sﬁﬁme&hﬂh@@S&ﬁmO@hum Ra) les‘sahmalnan bﬁtgé glasgypireferally aipRa about one
ctlgéeg nc?cliel Ie ?{nof; %’: naqggggﬁéé 'IFPﬁ’ ct I&@tf dﬂﬁlﬁ’a&?ﬁlls in the

& rmocr oscopi C < an
(ﬂ’l@ﬂ&ﬁdﬂﬂhﬂ nﬂdrd)scd)ycp@@ex;ffo%ﬂ gevirtiabyjalsglpys @g}/ qgl(lﬂqtcgqtﬁplﬁ@ (and alumina
suggl Eghdfagcs‘l ude, but are not I|imted to, the above
RS S|1|conefllrrs wth or without cross
I i nki ng, branching or capping; created with any type

of s 'L}xcgfheanﬁ ng%ﬁbﬂzhﬁ&x JoRhSit RS that Db be Bk ddite ﬁm B the mms@pd

formu di scl osed and descrlbed

vallestsend gitstamd sl types Rh@l#s gadsuica Qoniginipe i ces iﬂ“gg% .‘F?)i?t af6 Hot
BYRINS @ hbode HenBBtiel kificdh® Aln@ W Eh &fwmbilt(bfbsﬁﬁlﬁcn@(lprm&hmg yr

%ag]%gg g?qra%a ?ygth Fllg’gtﬁa?% 21 ang ceJnteammg formulas. Euch sshconee}lfm?and formulae
are disclosed and described in U.S. Patent Number 6,245,387, commonly owned with the
present invention, the entire contents of which are expressly incorporated herein by reference.

Other suitable compositions include:

Silica and silane containing formulations
Siloxanes and silicon oils
Diamond-Like Carbons

Polymers and Multi-Polymers

1



10

15

20

25

30

Silica and silane containing fornmul ations 30
Si | oxanes and silicon oils Dianond-Li ke Carbons
Pol yners and Multi-Polymers 11 WD 2005/ 118161
PCT/ US2005/ 019716 Petroleumdistillates Liquid
YO280518%161 Acryl i cs  Resi ns-t hernopl asti ¢ andP@¥/REPE/01%716
Al cohol s Esters Ethers Copolyners diganers 10
FLh?K%ﬁbmﬁ@%ﬁﬂ%%S Acetates It should be understood,

at_ oregoing is a representative and
iIIu%ﬂWgP&ﬁ@SIist of 15 suitable conpositions and is
not A&viended to be limting in any manner. Al that is

necessary, for racti,ce of the present invention is
t hat ?HE%FHWEggg??§ﬁﬂﬁ§ve a surface texture (surface

roughkeisdy) , after application, of about an order of
nagnéggde | ess than the surface texture of the glass
subs %a%e material. 20 As shown in Figs. 5 and 6, the
conplBbersi on is applied to the substrate surface by
nasktﬁ%gg% stenciling random or specific designs onto

IS - . .
the s ate and the conposition is applied to open

ar ea@ligsinetshe mask or stencil. The nmask or stencil is
r enoyggsand the conposition remains where applied.

Al ternatively, the conposition mght be "painted" onto
Acetoxys

Acetates

It should be understood, that the foregoing is a representative and illustrative list of
suitable compositions and is not intended to be limiting in any manner. All that is necessary for
practice of the present invention is that the composition have a surface texture (surface
roughness), after application, of about an order of magnitude less than the surface texture of the

glass substrate material.

' As shown in Figs. 5 and 6, the composition is applied to the substrate surface by
masking or stenciling random or specific designs onto the substrate and the composition is
applied to open areas of the mask or stencil. The mask or stencil is removed, and the
composition remains where applied. Alternatively, the composition might be “painted” onto

the substrate without use of a mask or stencil, as an artistic design.

Methods for masking or stenciling random or specific designs into the glass and silica
containing surfaces include but are not limited to the use of vinyl, wax, plastic or any of the
chemicals listed above that could be used to fill in the microscopic valleys and pits found in all
types of glass and silica containing surfaces. Additionally, the stencil might be provided in
either positive or negative form, where the design (the composition) might be introduced
through openings in a stencil (negative form), or the stencil might define areas where

composition transfer is precluded (positive form).
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the substrate wi thout use of a mask or stencil, as an
artistic design. 25 Methods for masking or stenciling
random or specific designs into the glass and silica
contai ning surfaces include but are not limted to the
WoOR0g¥11846hy| , wax, plastic or any of the chB&I/E83065/019716
|isted above that could be used to fill in the

m croscopic vaIIeys and pits found in all types of

gl ass and ca,contain urfaces.. Additi.onal

Phe Seebficrth: sigite e ot M 34 £ S e RRPbGE, aeftisane
thkﬁ@ﬁhde\ceméﬁﬁmhevm E@uliﬂnmmd’eﬂnl tyran(bidneingidngfagettigaatr or freezer
E%,]&alg? r\lpg’:t qt% Esﬁ;;ljvlils €. Ashtﬂc[: & %gglagﬁ%ndp@%% ng %ﬁgﬁegn@monment
swiak cenderativn dmptetsappdar tarferfrean thes arpr E@t@d chatdi tieromipositicg, but do not

! oramoff?r%gcfnl\%%, 38913(1%# &%1@& ggggujfé%g thél 'ﬂﬂSQC%JKS@S a“rev rs8e image” to

ecCl erence to Figs. an

appraeort theglews ﬁqwhqwrx ioHig 9 dupisl thadehnspareact and anjﬁaﬁtaief@f@%@éw en
thent%cgtcﬁ BEEIB orGiMEkhibihd éﬁﬁﬁé’ffsét{an Eﬁlﬁh@ﬁpﬁ'&ﬂ:ﬁ shrfRb P& nodt

I gerator or reezer, desi gn or pattern Is

exhibitisg esindensation ¢ } shaglsidhe up@ﬂ%@é fhat e Bistieaied SPﬁ%CS pertigdase

t@dﬂﬂx’cﬁlgln@{i@m some 36 or cRRIERRTAL HONewE, AN Blis (ﬂﬂ’ﬁﬁ&ﬁé mtsQrface
form on e area treated V\nththed?ﬁ?efeéosmlon
I

tpitre siag Bieapndprraf Qs dsonlth Siehis SHEFFRLY &Pum@afeﬁql%%to A5eting
1S4 AER 18 ireAed aldal iSvisiBl Seffereat in et 5t SOm thagreattdare rpleiag the
on t hg@gl ass éﬂs shown in Fig. 7) due to the

pefterh S WHRYISEH B8Nt r ast  di fference between the
treated surface portion exhibiti ng condensati on and

the yn-t rfa rti hi bi t i « Lo
e B 26 P BE R DBl o T s e,
thﬁmﬁdcembmpﬂwaﬁcmmétm@omp@mod aeishe deSign gphars asadnlayea clear of

ort sone re » Bk G of
SRR AR 0o SORRLAREL A ARy ok
KpBldensation droplet size is sufficiently different,
or may resolve into a wetting regine, that the

treated area i s visibl different in cont r ast fromthe
unt r Bahasdil fareea be wrdisined bfdhe imageiselfinest apfe oppvedn between

ﬁa&@l subtfdsTBing ;}iﬂllﬁ& to%hi@b'lj \%1@1' 1§6be§éﬂ o4 DeKis Ramek, thb ahiagt Reght

or stenci| can be

henanlivd e BrGeREoRaIodE PIFIEE e SR Nemprere i i

flRsd & WRERALPOtAS caveriff SRfa&d, Bay exﬁb‘nendéﬁ)ﬂ g@eﬁay todharhiend at
ot herwi se "c| oudy" _substr.ate

e@R‘@h’b‘P%t Ia)pet @h‘{?&%wﬁ prargyer axf:?aa be %recfgég over the sultfat}:e of the covering in

order to produce the desired effect. This jet or breeze can be introduced on a regular, timed

basis, or on a randomly timed basis, or be caused to blow on the covering as a person
approaches the installation. A simple proximity sensor may be used to detect the approach of a

person and the jet or breeze caused to blow across the treated surface as a result.
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20 I't should further be understood that the inmage

itself need not be "noved" between anbients, such as
bei ng applied to a door which is opened or cl osed.

Rat her, the inage mght be applied to a surface

WO We¥118x¢l ch t he anbient is changed. For exaRpIES2003¢18716
the image placed on a wi ndow, or other covering

surf ﬁlﬁh@es thdt aﬁveea)s@ﬂfnibaﬁedama}abegeme\re& by ysingeohkrieyrbi abrasiveipads,

I et
pa\%a | Iq,‘l?nél d;ola{)/céwgst, hegae%cgr}gf cglgcfée g‘lpge{l ﬁom%o\/\%omgter@ﬂ alli\gﬂ% ﬁ?‘ a new
ithazeps belinbeddeth es fibgséntlg ds dbitaidty theBobsrate etvnenr Abmeéxzely@bm
be introd b
PRI T e Bud gk s Ry (0oL on T he
covering as a person approaches the installation. A

SI rijl“ f 1&%91?6&91503’00%‘?%9 5b11§'?y%mm%9 gth&rQraQs@tIc@xﬁtor Brﬁﬁue plast1cs or

person an breeze caused
sbicm wxmunmsatctﬁ@ tp the aelEgeraioror &é@erabora thathaye been grgducgd 9@5“‘3

fgsq Qéé{%#@&lg danfe Q?féétjm a@é«%7 1@ thak E%%%aﬁy%\tpr&%’eﬁof BRGAVention

may be renoved usin a Varlet¥ asi ve
xp@wvxqgam@s@ranue@mmamfa A8 rHIgPABHT § W Lpfhe
dgég%p&siﬁl%é&ﬂn‘gﬁr@ﬁtb@lma RdtdrRhRGig fsﬂfstaﬁxa[l We saniFiféexloOrelietion

requently as deS|red by suhst
agths@fess sbitigteriad 1 %ﬁagﬁ ropghaess R ApES e PRiRr 9%"@% ‘%8% HbErent rom

theupMed. by an appropriate solvent 5 The invention
al so covers the ability to attach any ot her

transl ucent or opaque plastics or silica containing
materials to the refrigerator or freezer doors that
have been produced offsite first to create the sane
effect as noted above. All that is necessary for
practice of the invention is to provide a design or
i mage that may be transferred to a transparent
surface, where the 10 design or image is inplenented
in a material having substantially the sanme index of
refraction as the glass substrate and a surface
roughness Ra about one order of magnitude different
from the substrate. 14 WD 2005/118161

PCT/ US2005/ 019716 WHAT IS CLAIMED I S:
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1. A nethod for imaging graphical objects on an

ot herwi se transparent surface, the nethod conprising:

5 providing the graphical object as a stencil, the

stencil having open portions and a backing; affixing

VOR018%16€1 | to the surface of a transparent BHEEY20¢5019716

material; applying a transparent surface snoot hing

CONPOBHAT G CLAIMERISSt enci |, such that the conposition

contacts the surface of the transparent material -

t hrough open regions of the stencil; 10 and wherein

t he drA&pivihod for dhygingtgrapbicil whigaslon ynasthebwiee thahgaRRE AN e, the

ﬂgﬁ&;&ﬁ#ﬁgﬁ%face being noved froma cooler anbient to

a warner armient, the graphical object inmaged agai nst

t he proviingilzer graphicatebjertiaah stencilf the gereil hivivgs dPEESRIGE alf a

whsgnce of condensation droplets. 15 2. The nethod

according to claim1, wherein the transparent nmateri al

i s aaffiingshestengi] ta dreiserfacs brettansiateet sheae ntindteraappl i ed to a

Vi si bbdyisdl AGRrA! sulfiR sBbAfRe %mep%lﬁg‘& o e SREEL such thal B

met hod according to claim?2, rel h Che naterla

cemeettiqneonacihemefacef the trapppareit myterial throwgbfopényegionsef the stencil;

ahieezer, where transitioning the covering functions to

nove the 20 surface froma cooler anmbient to a warner

anbi BAgrein thsgraghigal ohjgdt isipaged v ibatransprreny matpiinh syrfacdlesing

N e fr6th BGod1Er afbRATY BwartRPARbibht o APAtcET doftkt iﬁr%@tagéh?st the

characterlede% a_ first surface roughness and

URRRAERY IR s ap the Brstenes ArpbeRce ok pRadensaign demistssi t i on

is characterized by a second surface roughness | ess
t hod accor di to.claim4

t han e flrst. 25 5. Th n . .
or HE Skt B VS BESRh  ih ol
shkpetl gre sthcihapgiditel devisibleserisde afitht blassfar plasticshef. ace
roughness. 6. The nethod according to claim2, wherein
the transparent surface snoothing 30 conposition is a
si | i &dhe mothodicnirdige foi dlaim 2,18heDr RO OftetidBhéet is provided as a

: 7 el C i n o claim
RO Rl FIE RGN RSHL S ok A,
surface from a cooler ambient to a warmer ambient, thereby causing condensation.

4. The method according to claim 3, wherein the material sheet is characterized by a
first surface roughness Ra and wherein the transparent surface smoothing composition is

characterized by a second surface roughness less than the first.

5. The method according to claim 4, wherein the second surface roughness is about one

order of magnitude less than the first surface roughness.

6. The method according to claim 2, wherein the transparent surface smoothing

composition is a silicon containing film.,
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conposition is a filmselected fromthe group

consi sting of siloxanes, silicon oils, dianond-Iike
carbons, polymers, copolyners, oliganers, petroleum
distillates, liquid plastics, acrylics, acetates, and
WOZ09H118151 8, The net hod according to cl ai m 2PCHHB0R/HI716
the transparent surface snoothing conposition has an

i nd exz ‘Dife rﬁ&iﬁddat&tdrdiﬂg B dhapi amﬂeﬁid tife frdMEpaSeAfRrfa® stnb&hmg
Itron. s n

e
FRBHHE 3R T e P mr e aroneisa B G UGBS b A aliampng-lie
ctal‘l@nmpblymexq,wobcblhmru wligat@rsdpetvbletm dRaNatdsOliquid B@tiddacrylics,
&@ﬁ&gam§mand desi gns on a gl ass sheet having inner and
outer surraces, the method conprising: providing a
stenC|I the stencil havi ng open portions and a
backi t [ tern or des
appl o1 tie R bR B B Seta e Inihing
qompositinigs an indpxfodefagion eitbpntpliy tirpos 4s |tlmnmater1d1 kheetgéualsexat

tﬁéJéan%‘Bﬁu&HQHottvﬁﬁﬁe WA theCQIDRR e«L:tQ:ﬁd 9&@6 oRG0ard gss

surface through open regions o Nl so a
fﬂWHW@ﬁ@r the pattern or design to the glass, the
conposition having substantially the same index of
refraction as the glass sheet such that the pattern

or dé<t gthpdionismacine Prttsms apghdasiseen amiasp eheptthpving inmd and outer

sOIERSS thedibitdehprding@: | N t hermal equilibrium and
wher ei n, .t he %attﬁfn or, design is inmged ugon the gl ass
sur f Bewding asigpeils the stepcdl hpdng qpem partiens gpdabackipgriogeiberslefiping the

patdon edesipiy @ wanner anbient, the pattern or design
O S S PR ES (he Bresence or

acc oprdyldlgg t wrfab@smnoﬂungwbmp@itmn tidhe ElaRRGIRRE Qidk thsu_hé ace
TR Rh Ol IR LA 508 e Uil % ot e
Pﬁtﬁe&h@‘pﬂ&ﬁm@ the gldfss dhe compasition hayingosobgtentialtyitoasaing indef d»ﬂréﬂ'action
a§fﬁ£ Eﬁgs%geeft fu%ﬁ‘} &ﬁ?rgaq'tgxlﬁ%r gég%ﬁ é;géok Uig fwhgn Q f:(oerlnnrpe%smon and glass

[ Tcon ol B
‘ﬁﬁ??ﬁ@ﬁ@ﬂCGWh@ﬁﬁﬁP@i petroleun1d|stlllates liquid

p| aSkhrcin th@ patdeld & Hesign is imaged upon the glass surface as the surface is

transitioned from a cooler ambient to a warmer ambient, the pattern or design imaged against

the glass surface as the presence or absence of condensation droplets.

10. The method according to claim 9, wherein the transparent surface smoothing

composition is a silicon containing film.

11. The method according to claim 10, wherein the transparent surface smoothing ‘
composition is a film selected from the group consisting of siloxanes, silicon oils, diamond-like
carbons, polymers, copolymers, oligamers, petroleum distillates, liquid plastics, acrylics,

acetates, and resins.
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acetates, and resins. 16 WO 2005/118161

PCT/ U52005/ 019716 12. The nethod according to cl aim

9, wherein the glass sheet is characterized by a first
surface roughness Ra and wherein the transparent
Wor20efasishoot hi ng conposition i s charact eri zBeI/H§2085/019716
second surface roughness less than the first. 5 13.

The nmpt th@WQEéUrdiﬂg &)Qlaﬁﬁ AiRerkif tht#’l%ﬁ Sebt it aﬁragf@gﬁﬁ ty a first

surface roughness, i s about one order of magnit
Frskace TPPgHie A pq Ll i frapsparsr sH5RpfosRoothing compsitivethod

deeotetlrdddybGedhdiuital: roddh8dselett thatherass sheet is
provi ded as an exterior door or covering to a
refrigerator or freezer, and where transitioning the

S u r f de éﬂmomﬂfoldae@rm toeMin[P, Wheeis the kevord §uﬂ@t§8 BudhfAt Blabout
r causi ng
con ensa gnﬁuc},‘q&fgﬁaﬁ'ﬁﬁ?ﬁgf"%ﬁr L@E ivil ng to claimo,

wherein the glass sheet is provided as an exterior

S\E or 19'ile %’e@r{oh Q&o;d?ngt%% clgltnr b %v%rer%gnql:on n%?r,srs gléae’celg grﬁglﬂa{l 5 Gn exterior

ere transitionin e surface c
ddeeorpaisiriag o 2 @frrgenam o fecefer,and wharowdnsitiowingthe ntrfatcomprises

ﬁ%ﬁﬁ ¢ ABRLERIm o ERR: GQYieh RS ier da]\%:ée%?, gqn gert]) @gusxgg co gnsatlon

od for I1magling patterns an
transparent material sheet having inner and outer

sur f ag.esne thdifodHBLARAL © QIR b, S¥nBYin tﬁjeeglésg §H3G: i rg{nﬁ%m) G@bxterior

obj ect or deS|gn for transfer to ransp
GPat YrePYring Fergeirigernior pirftseacy mbwherearmxé@mmamsxrﬁamcompnses

dh@@gﬁxigﬁ& Aifen® RPPehfutd Ybnt N@olF AYUNERa v@ap&@r%nbf%&té HeRbPIusing

i.ng a surface snoothing conposition to
‘Pﬂgﬂé?gg means, the conposition and transfer neans

havi ng substantially the same index of refraction as

t he nsparent. materi al et such that the pattern

or - ab& POROR R mogE pyfins aRLRS D & GApOSPR HP- Bl ot raving

immamdnamemnﬁwmﬁmemma&iah@ﬁmm@re in therma

equi he ern or .desj I S

g Rl Bapfi ke 0 605 or el P e S b

sur f prowiding transém gictrisdordwdsting e sapnmoigelre gaaphicelribjetCor ae51gn,
.qr e as the

pr egg; Ace E rs‘{i cgg%lgghigg &;ng]r g%%stgﬂl %%lﬁlgsgerrén n?‘%t %si'Ile cqgposiipp and

W%Mala?é@b‘ﬂgi pubgtantiglly: tha sameliglex pfrefrastion @SHbe tranggresdematerial

shRBINSh MR paRBR oRdedlol Aot visible when the composition and transparent

material sheet are in thermal equilibrium; and
wherein the pattern or design is imaged upon the transparent material surface as the
surface is transitioned from a cooler ambient to a warmer ambient, the pattern or design imaged

as the presence or absence of condensation droplets.

17. The method according to claim 16, wherein the transfer means comprises a stencil

having open portions and a backing, together defining the pattern or design.

17
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30 havi ng open portions and a backing, together

defining the pattern or design. 17 WO 2005/118161

PCT/ US2005/ 019716 18. The nethod according to claim

17, wherein the surface snoothing conposition is
WOP0PAsK6d t he transparent material surface BGEHS2094}19716
t he conposition contacts the transparent nmateri al

sur f %]ﬁf? cd?cﬂﬁé‘to cﬁ% e %vh@xfemttﬂlﬁsuﬁﬁ&@ﬁb&thﬁg c@fﬁpo&ﬁon is

tran pattern or eSI%IntOt e . transparent
apgied td & tranmeent:@#ﬁ@% purfegmsupiatintile cOMBRTIATPHpqty the frppsparent

n’faﬁeﬂﬁl SR X &feh %sérmg&ﬂswﬁ 18 Stehdi@o & th AR areqmermtdeflgrab the
eet such that the pattern or deﬁgﬁn i S.not

mﬁ@wemweat%hﬁbfsqowpwonélﬁﬂn& FBHRFAPEHE SRS iR g’ feéﬁs%‘} as the

t@hsPareit nlal@hIGAtet QG itlat BE batin o} 9@51g]i henoreikibRovian ¢ kothptgition
to claim 16, wherein tge tran means conprises a

agd BRnspAEmARTA sheg) o f iR alteﬂ\'i‘é 'ﬁf‘?e i ndex of refraction

as the transparent material, the surface 10 snoot hing
conpos

lied to . t.h bst. h

T B e SR RS fnat T sig o Wit B Falf R eh e g0
sutiiRataRiatefisl hadamthel bang ibdex of mfrantidiGas thvhiemeparent xhgenal the surface
ar ent rf CE ning fhe
ARG oy PR RO 13 e

phttere biadesiprl 6, mhereln the transparent surface snoothing
conposition is a filmselected fromthe group

consi sting of siloxanes, silicon oils, dianond-Iike
car bah3he pothgdaseading tspféﬁnp Abrvderes) fh?jé%“ﬁ@?@t sysfagersgroating

cgingrgslitlok%laesﬁlcoﬁ Lohifn RSt i cs, acrylics, acetates, and
resins. 18

21. The method according to claim 16, wherein the transparent surface smoothing
composition is a film selected from the group consisting of siloxanes, silicon oils, diamond-like
carbons, polymers, copolymets, oligamers, petroleum distillates, liquid plastics, acrylics,

acetates, and resins.
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