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SYSTEM AND METHOD FOR CREATI NG GRAPHI CS ON GLASS

SURFACES CROSS REFERENCE TO RELATED APPLI CATI ONS Thi s
wa@ppbsitcasi on relates to and clains priority frpoT/US®05/019716

Provisional Application Serial No. 60/577, 141 filed
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FREEZER AND REFRI GERATOR DOORS", the di scl osure of

RN RER P AL DR Bk o o 1 U

i NV &hisiapplichdratRtes tardd@ns px’&irfﬂ;@fr&ﬂdJ PIIeswLibR lephcatlon Serial

NeSR L P8 et g it s "SSP B M QB T GRRATING

Anvmm@mm Pkbmow@mm@@ioﬁeéﬁﬂsé FﬁEEZﬁR%

refrl erat or _doors under the influence of
T PR BPRA hedisqjostiefof whish s laporp@m@x@@ym rgerence as if

ful'g)—glgtfom(El\rrl ON Much of contenporary supermarket

rrarketlng materials are concerned with attracting a

consumer s attent| on in novel and exciting ways.
FI r for dry goods, or refrigerated or

ozen goods are very colorful and often highlight a
pr odbcpresest mvenpias kedajes to 3d¢enad‘gmadpronrotinml lgraphias hidy hioye

A | i ensi forns, deed
pal)g]p&l?%é 40?4/%4}1}31# aln ssﬁlrllat appegr antin Sélp}?%ld%l 1&? tl:LH%agequ&lﬁss or other
tramspmmdﬁ tﬂa&ﬂmen@ﬂa:aﬂ)aﬁdéﬂemam refrigaid@Meodes uidee theasiuché® of a
t he cons‘ij lti%@%nsm ousness. Marks are often

e F8%4nd | end t hemsel ves to visual
di spl ay. However, frozen or refrigerated products are
' L1 hi |l ed environments where the
B@g@bgﬁg%&%{}%&% §§ors that, although nade of
gl asmich 8f ®nfeepBFat\Rbaariet ﬂ&%@tmgﬁﬂeﬁé&lé dre l:bﬁctalln@d w1th attracting a
opportunity for tradename display apart fromth

COIBP%feﬁaf@ﬂtl@rh@ ngye @b exciing Raye sCatnpss Whether for dry goods or

refrigerated or frozen goods, are very colorful and often highlight a producer’s or packager’s

tradename or mark, in highly visually intensive forms. Indeed, much, if not most, of the
merchandising effort is made with a view towards keeping a tradename or trademark uppermost

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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Conventional ly, marks, |ogos or other related
graphi cal imges are placed on or in the vicinity of

wo e@eaesionr refrigerator doors by way of surf ap@r/us2005/019716
adheri ng appliques. Trademarks or tradenanes m ght be

[ film. trate a printed |ayer, in
B GRichgPobhaPlsH 3BbER Gr Al hul® b e g prenerally
opaq@uedsithpostingrstelprortiithobd deens thit tdntdilthe lQ@Qr pfRicnent | y
print edt hereon. Contenporary graphical displays are
little nore than posters in that they are generally

opaguigher,Qohitiofd ARpRYLArY adiRfeditdthe ROSR e Hi®IhdsRRS that are very
| ogo or grgPhlc. Further, conventiona

.contain th ]
dlfﬁF@bﬁOﬁg’lﬂ shovig Heremessictirbledn Phanee hpinerchantisieg digalay. The glues
oftbh 8dus@fiScoVShtYonChnt InkaG hdlr theQ14sh SRROb thWIGS. lbgitlcﬁ%%%g@ﬁls are also

desirable to change 't he merchandi sing di sp
quilg disadventegeaus kel theysrreTest eonpusrersifiem sesjngthe enthie capitensssof the
freS34 bAGEiRfatdrhfnflog g b i | il
redisadva}l ébéous, iny? a?-?ﬁggp%ﬁg@gﬁﬁwg%ﬁggﬁ%ﬁgﬂﬁpgﬁynwﬂhng
or grablaig senpdy emaikeewitbtheiows appliqub graphieeweuld aevertheless be very upset

. i _whi : i nal. d duct |
8L bAS L e nitbh b Y oy KB RIRL 06 Supply a

mar ket with their own applique graphics would

nevert hel ess, be.ver set if  thei.r products were ..
IR ESORE iy 00k 1S Fe erto S nirbemiSg etfphieel gryee or
dedigresrea glassdronae dr fefiigesaaoralotEin3ch Hiayi 30 LERRIR g iRegrity and

aphi cal i e or design o | ass freezer or .
cla et o i Gt PP QU Shoul Seface 5o it e fee dogs not intrfere
withitbfigletel Wsiothratigh ket doof outl iD Bls@b1BEE and BarhBIBERsly visible.
presentation should be made so that the image does not
interfere with conplete vision through the door, but
IS Rh&O chltRBicloty RYHirdMaIta 94 R4S Rrdbesh Qﬁcﬁ;tai%&%ﬁ? &/isual images

contradictpyy rqulrenents’have heret of ore been

haverhser eithsrpisible, i whieh casetige intgrieveswitioenmpdéte wigion Wirgighl the door, or

thel Bn¥MeC 1h WiASLCADBYy hidtifid ' . OrpeldsOR} inventi

] et hl|r1ouge h the d%aqr , }(,)r t églggﬁ%dé\é}eg%,n%%‘wﬁg% g%h\ééj Zés?g‘ﬂt‘%@“"“

implpmments thiessl dohisadigiory Sequiremnags pranpimags. prisentatisresystam and method that
j ' ' t LCctory requirepents

oMYA Eorh OB R Wty 58 TR AR 5 B4 B f S parent

or tanslyaent duteris], fietder confyigetator @ omd atdivao arghynafmbiguously visible

iln%))éanple, a glass, plastic, or other transparent or

anslucent material, freezer or refrigerator door,

and a clear and unanbi guously visible i mage. SUMVARY OF
THE | NVENTI ON
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A nmethod for imaging graphical objects on an otherw se
transparent surface conprises providing the graphica
wobkjosaisies a stencil, affixing the stencil to P¢EUS2005/019716
surfapelof a transparent or translucent sheet of
_ a transparent surface snoothing
Stdﬁ%é%t?ﬁ?@ﬂgpgeghikggenc|I such that the conposition
fgm ﬂﬁt}féd dremaging graghicdl Ob_]hﬁs ot anetbawamttranment @irface comprises
roug en. regi ons
ProtRGIRe S RRHRE SRt B SR et riaf PP 67 wansparent o
trarﬁl%érf# Glfbet GXSndtérRal 8l dpBBng aﬁlrdnﬁliiti’allt surfanesmdatising eorapaitien to the
anbient to a warner anbient, % hi cal ob
Sterceayel hatap AETIRSHEn CPHF P BT B FasPEEH T ) rspeh open

regiroﬁgbigr fe §EncfI0 nA %ﬁﬁﬁlch E‘lrﬁdg@@ﬁpcﬂﬂlié fghspdrentpiRGRNG R ace, as
sence of condensati on dro lets. In one aspect

the tiréace iternsitiored fromea @qoéqwmare%t@ apgpragn ambignd, the graphical 8{86“ is
1ma{§tr3(? gr%a’i)n%{ &P .ttra%lpérﬁ%ﬁt el 83falc€ aS8Ebn oPEdnltadt BEtwRELHEA having the
el applied™to an 1nner surface of the glass sheet.
preseinee gl dhssicoof hdmsationsihepdts. m ght be provi ded as a
door, wi ndow, side covering or other surface of a
refrlgerator or freezer, where transitioning the
COVRaldn@ gspfet.tmf thedmeentian, ﬂm\tmn$ﬂa@n3mniba@ies 4 rayspare@iseer plastic

anbi_ent I ent
shegt, W&g Etéeasfqnsﬁ be1r}g %m)ilg? fm nﬁlbe'r furEace 8{’%(5&%%&?&%&% Ttée %lﬁss or plastic
sheBDMighObd fi6vid@t Llaidabr, sttidoae sidé dfcﬁmmn[gmf ottreb swefitce pHa refrigerator or
anot her, such as_openi,ng_.or _cl

oA P HEOUO R RTVPHOF DS & TR St PR Aseolpbien o

a wafnd 2R WRHTRAUSg &)ﬁﬂﬂn@i’uoﬁl Traasitiodng take tbeifoka o either
Advant ageousl y terial s rfac

, the glass, or plastic
mov s dhenSERal FrrFisa O Gpe ApiGE! '8 BRFLRIC D R THTECS OFSPRRS door o
cha\ﬂgﬁ‘% el dbnttiGnt L8R 8BLial SHHF 8 GACIS AW B §af64T0 8o d1drQir across
[ haracterized by a second surface roughness | ess

thetshiefacet he first. Characteristically, the second surface
roughness i s about one order of magnitude Iess t han
the first surface roughness. Additionally,

tr aﬂﬂwagmusgumegms ermiestin matgrialowensiis pf@rﬁcr%@echw 3 figesurface
rac
orghaffFa3Eh B0 E APL Ak b AT, o3y fhintried

sedbhé sd&faee vdmghnekehbssqha}sthe firstl @lmqmmaﬁn the secpns twrfé?erfavghness is

uili
abouq one or er of magnitude less than the first surface roughness. Additionally, the

transparent surface smoothing composition has an index of refraction substantially the same as
the glass or plastic sheet, such that the composition is not visible when the glass and

composition are in thermal equilibrium.

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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In a further aspect, the invention conprises a nethod

for imagi ng patterns and desi gns on a transparent
woredosnigblt sheet havi ng i nner and outer surfaceBCT/UR®05/019716

nmet hod conprises providing a stencil, which defines

the pattern or design, applying the stenC|I a .
to trgmﬁferrék%pa@ﬁrntqﬁ éesggnatggheo%la%| Zg? ﬁ’agte%’wé desighiy "3?:%68 Ppoffhe material
surfaddla %%esuﬁﬁf&% Hhrﬁgloﬁ&f@&ﬁ latcb@Br dnfhidrd & Ohvas®r ShbiBhtagt battern or

surface such that the conposition contacts the surf

a
desigh froaggH agrpest theautasiab susace #ehapiesrarq orslseass of cordensiap dfoplets.
the pattern or design to the glass. The pattern or
design is imaged upon the material surface as the
surSpedfically, the aaspuregedadesmerthingsempesitignds e fitm ﬁ@ieogﬂd from the
k
s FGTER TR b R SLAL A 8,8, SRR e i
cartoAs) e 1yaes, oopothngpd, etigameSp @Gﬂdb\:;@ﬂlWl latashiéquid plagtion remtics,
surface S110 S
e o BRI LESh e
refr&ddomas th‘élnlldﬂéfﬁnﬂféet satH thetthe pitles, ordesigrondet visiele ameﬂnthns

ners, cop ners, oli et rol eum
“mﬂp§%P¢W§pé§m‘?P TﬂeﬂﬂggPﬁigmné%?ﬁﬁlcs, acet ates, and

resins. The conposition is devised to have
substantially the sane index of refraction as the

mat eri al sheet such that the pattern or design is not
vi si bl e when the conposition and material sheet are in
thermal equilibrium DESCRI PTI ON OF THE DRAW NGS These-
and other features, aspects and advantages of the
present invention will be nore fully understood when
considered with respect to the foll ow ng

speci fication, appended clains and acconpanyi ng

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

glass, illustrating surface roughness; Fig. 2 is a
sinmplified cross-sectional diagramof the surface of
ordinary glass, illustrating 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; Fig. 4 is
a sinplified, sem -schematic, cross sectional diagram
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
wa@ppbiteeasi on of a filmin accord with the preseel/US2005/019716

invention Fig. 5 is a sem-schematic diagram of

BRE A t Il on the surface of, for
I)exanp?gﬁhgﬁ?§$$?6%p§ﬁﬁéédoor; Fig. 6 is a

seniThechedathecleaiag ragpacislahdisdvafth f63@ f theFR&E & InvehBESK BI be more

l.a sur f m -schemati c

o the S ce; .Fig. 7. e
fol PR Y S B iR i lerf o Bs fbidas poriTraionepppid clais
and eco@mpsiiy@nCdrhyings) whbreg: €a surroundi ng the transferred
design in accord with the invention; and Fig. 8 is a
sem -schematic diagramillustrating positive

CONGERSIE b Gl dBbbsORcHdnaliagrdR dKdhe |
rep[esentingl?he trans?ep?eéﬂ%esignefﬂﬁggggégmﬂ%%?¥he

illysfrgling UHACCORYNESD DESCRI PTI ON OF THE PREFERRED
EMBCODI MENTS Di scl osed herein is a new nethod for
creating specific patterns images and designs in glass
andFig héra simplifeed cowmsetingah diagransifitleat esfacedfasdinay glass, illustrating
- of-here t rent..or translucent
suTHS TR Sher BRI BT RAO R e PSR IS Phang
freezer doors, wi ndows, or other covered areas, that
onl y. appe .0 .t he.human eye when caondensati on or
ot hie” BB Sonettfiic eiste SF e MR ghelie Senpaa: cndoasion
drapletd illastsypiag entting ind drapled fo@efibn;sur f aces commonl y
associated with refrigerator and/or freezer doors, the
surfaces described herein nmay be characterized in
t er Rig. ofis @giphplifEd)s@hi-sCRARSEE, Rbss 98btioddl Werah6r thd QHBYE of ordinary
doq[ or.. covering ternlnolo%y shal |l not %E consi der ed
slag, ilfusirating deonle 1ormptionenThe natiye glasniuraee ang veskiingpsindhy lagscurface
aftdrlabpisdatiait bMEfilmAn AbRRBw R theHR8EN: Hivkh&R cont ai ni ng
surface is masked or stenciled off randomy or in a
specific pattern or design and treated with a liquid
or w@p9is a%@ﬁﬂk&%a&ﬂ?&?ﬁﬁ bf %ll&d@i@h of 28495 oh tfﬂ{ s¥ce of, for
specific pattern fills int m croscopi ¢ valleys and
exagiple; afrefiigeratondenr] types of glass and silica containing
surfaces, inbedding that random or specific pattern
(image) into or onto the substrate. After the liquid
or Kigpois ieerisdrinatiodipgrsmtiilchrating adesigh ednsférhe theagdss Qirface;
stencil is renoved.

Fig. 7 is a semi-schematic diagram illustrating negative condensation formation (i.e.

stencil) in an area surrounding 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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Alternatively, the mask or stencil m ght include

portions conprised of colored vinyl or sone other such
woraioenigbl t hat may be all owed to remain on theP@i/ES®0D019716

pl astic surface after the transfer is conpleted. A
DISUIREEDABERIPTRbN (iohk LBGBINERTS) No) drave

a person’'s eye tomar e su ace an ends to

hi ghl i ght the area that has been treated. At this

Bl L0 ARG GRS R i bl
glas@moloﬂ;lndr isibina ccmtztllylpg sudistratest plaﬂ&m&lbmtes @i dthbetgangphrénd deManslucent

f. lar to the substrat | h
medials RS age™E it edalr v e e R T hasgvered

areas) I’tl’ia&f)ﬁﬁlylaﬁpeat totth@htﬁﬂdn &€ Wihbh &Hnﬂéﬂihtﬁdﬂlhcﬁ oﬂt@i(‘j ﬁtbﬁhhr@tﬁ present
I'S Change

nvir e envi r onnment ,
Al\%ﬂ%&t 4%6?5)@@ it eres q ﬁtarwatrebqr tiapslyqeat %ltfrqeae@mmpwé arsrmgf@d with

reﬁiF’eﬂ@t@f SndAst fie£b HHGE, MY dubthces ABRHLN heRHM 1Y e Qﬁratcﬁﬁzed in terms of
ass surface. Nbisture may be introduced to

ang i 6 Enpyrating  Ftsnibe windemudnon gt cozremngremmncplm @all netde
I ns from
oI M DAk 1EORIEPS AL AP By baRReD |
betmeen the anbient tenperature and the surface

U ??ﬁgﬁé%& Hf hé}fsﬂ A %orgiu srﬂ'f cls skgcf Ar sféﬁcr (fg%‘ftzj}ran orina

ace an anlca ensa Ion-1nc
spasifistpatiernfoo g@tgmga,nd Qpataqlwrt@ a litphid vt vepor Ghannhdaladsdmi@smm that

ranﬁgr\%gm E)? é’éol&n attrrnggir']s i, th%%ﬁ%?{] §P]1c )(/Sﬁeyﬁﬂaiemnggﬁtmd 11&51} vggs of

glasrsf andcsrid;e nerdtbining surtfdves, imtreldig that ARANCOspesSIAE BhtekC(image) into or
er grnage) appears to the naked human eye and
Ontgt iy %ha? ble for as long as the noisture is present.

Afithe rhqmges Vziﬂa)abhdlﬁyal t@ipBsitiog iskhplich Beinfdsk of HERA i¥RMoved.
ot her ketkﬁg pronotional  or deS|gn artwor k and

Altpragiively t S%tcﬂbfrnghfdrlﬂ@deawﬁroaa ciprised gigolredevigyl or some

oth8©Od¥Eh Blakeikl Ry UeGIlbWRPoPEmAR BAURIoEARL bﬂﬂasﬁ@ surface after the
refrigerator or freezer door glass and silica

transgr st omplged uh pelersd magrisblcoled onhigblyicantrasting) Wraxe aperson’s eye
tovrﬁ&ﬂ @6 e&tfaeb Bxd ren&sete ﬂ?ghhéht%eaa‘%a%ﬁ%ie n&eegé ention to

t he exenpl ary door and i ncreases t probability that
such an interested person will open the door, thereby

i nd

RCARGEOISIRH By SOEPLL e AR e e
liqui¢h gt vapheeherlicaticdnipsition w}’ltlsillpﬂ@nspawnemidlhaman index of refraction
simfBV OBt ate material such that the image is not readily visible when the glass surface

is at thermal equilibrium in a particular environment. As the environment is changed, i.e., as
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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and a surface will induce condensation on the surface,

so long as the anbient is warner than the surface. As
wa@2008fitsiger at or or freezer door is opened, thePdDUS2005/019716

enters a warner environnent and the tenperature

di fferen ' : h lx@hual or
fouprRiBE AR RaRy TaE ok WEERE UERS Hol Dt D RE
povfer ddtdnahatofn sgpfpliss it ext ure; i.e., a certain anmount of

surface texturing will allow noisture (condensati on)
to adhere to the surface. As depicted in the exenplary
e miotiermyplicafoneif gondénsatiéd, thylimbsidsd rradem anspiepifie paitarn (image)
amount of rface royghness ext ure) |
ool g TSPt et grcaag Sl KBy (RYERRY fillens, ne
imdeBs eI aRaicRIde bR TR 1¢goe pidathérataaketing ahdpr@fhotingal or design
édinary gl ass exhi bits surface texturin ogfro. £
artvss o0 BBOREOTRBE R AT AAPREL PRI (AT PR e ©

cor?ﬁﬁhﬁi@fﬁo@ 8h Rri SQABDGY-freorbr o @ lds©xldusilicaGontaining surfaces. A colored
characterized by mcroscopic irregularities

. . ( geak!sil a Ed d
maieripl, euph ps & prlpred vinyh sWdnIOMEIAR BFTEPN HRIENEFHIC| it CxpRIPELY door an
incféeﬁée's e ROWAbiIRS tha: JYOHEH Blefbsted BBSon Will dpn HHiddor, thereby inducing

aracteristic surface texturing that allows noisture

cortlengatiorpandrimalegienténg thidgsired ingentiveeieti al surface as

condensation. As the cooler surface is introduced into

a warnmer anbient the thermal difference extracts water

vaphis Welbumdetseod iir the arn thahtemial diffeienpesthiaibyeen e aBient Ry gonment

he surface.in dropl [ LN & :

and g5t yEC Rl RGO Lol BaSlneb ool BRI A e tan the
suriice DB b k@S geritongrfeezdr dodrhieomgheds thediopi engersri warmger gpvironment and

formng, can result in bubbles or crater {i f ..
e psrB e it sREehBeers i aion h Hisioglt S8 Ctnsaton s
als8 Rl h&bn /&rud d fanth of SurRadisedrebye. Lrusaainetholthiofsuniive ¢dxturing

occur during curing after initial.leveling or shaping
Wl’éﬁ@%?’@“’ﬁ‘F%&ﬂ%‘%"F%‘%‘%@a@@ 14 ¥ E%% t ension gradi ents

during curing. Cratering is the formation of small
bow shaped depressions in.a film

) |.m and be caused b
par t4 hiesd i b cromplAEY SO ABFIE Sl Al SEE P phdHegbamount
AP0 BRtes ORextfit). FEN bRRSEuaBS bORsHlicRAS gRWIB ELIist Qirfaey
Ofglgfdect sl,lgrraey {geex l|ﬁl?1jt r oduclg[c_i rieqnt gt§a | ass substrate .
texthurimigriy thetmenqrasterfraige (@HprRyimpstely dde 20 B Prnery glaggphipfigsurface
n CRAR L Tb08 @i iRy, v dvertfablef taluddemg common.
texf%ﬁg%éﬁ rggx?a%aﬁ{gg@%%sﬁ hetand Iarge am)urg S of wat er
Suhteexttiriig igahdraataized bymicueseopic irregularities (peaks and valleys) that are non-
uniform and look similar to a relief plot of a mountain range. It is this characteristic surface
texturing that allows moisture 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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damage. However, glass in contact with water enters
into a series of conplex chem cal reactions, which

wo e®ahisish al kal i ne sol utions. The trapped watBCT/DSR0H/619716
sIomAy initially, but in time the reaction

acc increasing al kal i
e ondurpRhent SHHUHLT Babiba T BRI drhBEEIRE L Birang e esute i
bubhlef @ceatdrylike idsfsctk W ﬂhg cMglaS&hé@C&mélﬁgy,Qﬂtﬁl@@ bifd sinks are high and
n. hazi and .roughness.
o ST SRR e oS wbbh A ARG il eveling arahaping
an@hre SR qsantlh agsedbesirficé Rasiehaadientt H!Q[Hga:uﬂh@@é’teﬁd 15 fh%tf@rma’aon
str % g a cr stalllne silicate structure.
of §P§E'&°W a ?Hea HFPrE% g H i binddpmy e spusedh Byrpatigles, d@hﬁh@ﬁtor other
suifiRld lofl subk @R bd tarhig st Al it mh&l: 3S Wefl 'd§ ﬁtﬁl?é?ous c}i’l’rgr d@ﬂectg RSy be
expense of additional surf ace rou heni ng action o
mtfol"iéceﬁdllqo S1glasysubgieate durmerthemanug: nxgaor@essabut #his 3 not the only
Wil e glass is resistant
nnﬂ%ﬁﬁ%%??gg?gghééégiHﬁ%?ﬁﬁé forms of hydrofluoric and
phosphoric acids quickly react Mﬁth SI|ICE in glass A
var ttac
vor PR S B85 ARG Al o8 A B e S i gt e
damgpgeallewaved, gldss irscontbleyitlc ‘a/atebmte:tﬁmtd aesérlémf c®OpRx chemical
al so in

i nk.y i ind trlal I | .
R AU R IS
timeriealcadlionncdeler e estltig ini Mﬁpﬁ@ﬁm@mﬁg alMAR Bortehtfhtion. The alkaline

wat er copdensatj on.

sol B AR s R 5 i b e SR GRS o adich results
in Kefrigahd rduﬁhh&%s ohitilaechPdausd @l d g Wﬁli?c@rnng‘@f)ﬂru%c %géeégurface due
r ass su

t f allowed to
réggé‘gﬁ QB’B& &ﬁéssgﬁiic%“est%?lfﬁe@ AjCRyS @ﬁuSWgaté ptryctye i Addhis plage, a
hglﬂ'p@ﬁﬁungoér sp&dl dRdhih1l it attient VEIIE Hﬁ@&ﬁﬁkkt@ﬂ: e M@sﬁff?ce but at

from such sources as sprinklers or msters.

theeppanse of additionglsyrfassdpughenipg busntionsf the nelishingteeentt o t he
roughness of the surface, which in turn affects the
degree to which a drop of water wets the surface.
ThoSertainetiendcasydan alsp detetieratarglashawfaces sWallé gls$sdsiresisant to most

f f ca
L T R T ST -
A vagetyol ethamdrrymﬁqatsrmﬁ 8ls¢ attack igtabesurfades eﬂte'smbsta@esaab @tnsmitted in
o L 250 BB T SUBL) LR B5u I .
alscs inrhent endivetitléntig), aréasa&veﬂgolhd Shticiklatisepi Bresk dovasihidtdebtalctive

SS i s red by instrunents

COI{I% él?ll acgwgﬁ{ggﬁ]?ﬁ g@%lﬁl glg%??%l{y e c\%ﬁfgzﬂsa’tmn Even water alone can be a

surface damaging agent of glass. Certain types of hard water, for instance, may leave harmful
deposits if allowed to dry on glass surfaces. These deposits can be formed in washing or rinsing

the glass, or accidentally by the evaporation of water from such sources as sprinklers or misters.

Each of these structures and/or mechanisms contributes 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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traversing the material surface. Ra is the nost

comonly used paraneter to describe the average
wa@enokacser oughness and i s defined as an i nt egrBCT/U820051€19716

absol ute val ue of the roughness profile neasured over

an. eval uat i . Ver h S
berfilp TR iRt B 4 GRPLRIUNE rXE ERREELA Y00GS SirkqiBn. Greater
coneviadngks signify ewdiehgreastof centax petersenetie {liop and the serface, and therefore

m crons or thausandths L LLhneter). Center |ine
1685&9&%%?@%&?@%?“% “é‘i ?irtoﬁf?e%ts?%sggg\k}iélaglgé%f %XA) are ol der
desi gnations for average surface roughness. As

depicted in the exenpl ar nbodi t of Fig. 2, inpt
okt oIS TRESuRE oY SUEREROR o petireg fpr Cegorsgfhen
travRFsgl tHematefifl lsitfdca! RAM the m@sticdm@onyheed p@dmeaaitp dedctibothe
that exhibits a surface roughnesaﬂé qne oy der.  of
averpag Ai{ase eoushisss anddndelingd s ipRga @“?%‘1;? A vg[uggg the roughness
profi @S Hed ORE Bn ENARiafiod BHERL i on, 1iquid or chem cal

conposition is applied thereto. This difference in
surface roughness is sufficient to change the

incjdence (contact) angle between the surface and a
Ra G z@mdﬁqu|d, formed by condensation, to one up to
180. At any liquid-solid surface interface, if the

nmol ecul es of the liquid have a stronger attraction to

t herlveahd REgiksdifithe $6thl stbasiftfeqekstandRalleys datied by kier

Jthe adhesi ve forces are stronger than the cohﬁsi¥
evajugtier lepgthy ihissxpessed ngbfl.et, mrEcrety ¢ dhqusapdhs of a millime e%. Center
1inﬂ\kﬁr§g ?({é]gAyand lnfithhdaBc hietiple §A BDEB GWeL8esthtidiR i a5 tiag@irface

attr to each other and not the nol ecules of the
rouglyieisgl surface (the cohesive forces are stronger than
t he adhesive forces), then the liquid beads-up and

doeg. A% el R confit SERE pcte
Fi g§? H%ﬂ%%ﬁi%&%g@ﬁ}%{yﬁeﬁog{gﬂrghﬂg Fg%r% d él nt Eé\(ts? on : dr op g t s]Elt
inventhinit s saffejeneto pravideshiaprauletine, figuid pechemicabgompgpition that exhibits

surface, tensj on_ an . :
o TR D TGS SO AR A s st
on?!”t'ﬂé _fogmula?ma liquid ar gremicabednmwsition & applghddhéren. Thisdiféerence in
iquid-solid interface area and a td
o b O 6028y e SRR A
a deipaIRLR, foahidd ByGohdensaivhao onsviuplo 180€. treat ed surface
have much | owercontact angles, due to the | ower degree

of ISAJ’EI gr];yal(i:q?lidr-s%lljig El?r%asc’:g in%g'(tjacgrife tﬁg renglelcill(é]su (i)fdtl_les f?cllullcij hg’vlé rafsgggger
attraction to the molecules of the solid surface than to each other (the adhesive 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
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interface area, and consequently a higher ratio of
adhesi ve forces to cohesive forces (surface tension).
wodositmgepref erential ly occurs in those areas BODUS100019716
by the formulation, |liquid or chemni cal conp05|t|on
étlaBgl6QRESHSAL |
CO%‘EEC rs on untr eggjegfj&%ur fogguerga% f%%hrn%gsu%& eeageﬁ Eﬂ‘é@ sbifd surfuce
intpidage pege, aqdwanseqmﬂefaﬂa@ber 1o ofi wlhdsive fpeesto icviedive forces (surface
) thm have _ been treat
o Bk Rt B Bl R P B 5ufiton i o
che'rmlcaiuc}yfpospcpe whdm candensatiort dra;tlettthlenduuh breﬁdﬁrﬂl@ﬂﬁo@ﬁﬂ%ruﬁtreated

e shows ‘¢l qud
S“rfaé’ﬁ ?1[5%‘ O.%bf’a“r gaé hqyier théEH%f BHTSF isgebly pERYCd ingeverse, ie., those
areps thaeinitve bﬁmefbhtednn at@hd witiethe g%ﬁ rl]rﬁ/@ntﬁﬁ}/wnﬁla@e a “cloudy”
nmechani c cha teristic and a _chem ca
apl%*’ﬂ%’i‘P‘é%i“éﬁ fhaf fhg bu rba]?‘ﬁ“"tﬁﬁsé apRsIEse clspt” IR Hig imagreshnwm iR ad a “cloudy”
or €hatatigrdastic, it wll be ynderstood that a _
formulation, Iiquid or chem cal conposition, according
to the invention, will be appropriate so long as it
ex hUﬁﬂér%el@an% %Ifdﬁﬁﬁs rtl?éﬁﬂ@é% ﬁV(‘Jg’l % %) %E\Dﬁ_‘f a%lh¥1v1ng a mechanical
or der ni tude | ess t e un yI ng
chagqgiteri ﬁ@‘é and-[zh egnsqalieliaragteaiptice dh tlprscipe of heB'mgcifmd}cﬂ’lmlcal characteristic,

t
a0 55 RS5O IR 5 TSNP
mvgmthnh@lllsbmpmpngte 9o b}ng at it eshiloifs atduﬁ”adm'b@hhéds (Ba)rabpprogimately one

L g T TN N S———

formhlaticoart dost 1m)[60rﬂamvthzngtsaRm ambliba} TaR axieaﬁaltn‘iﬂal &Iafa@terlbﬁc of the
erstood that a fornul at] i qui. d
i i O s s pronecies PRI ool e AR e FotReqgnt qffcts
on the ligpidrsofid mr&cmeﬁ efd fornaﬂng BorRiaBbit groples UT f ace
roughness (Ra) | ess than the underlying glass surface,
but al so exhibits stronger adhesive forces on a
f ormithgconeReeN Bk QRh&HBR|cBiradidrisGh e e uggé}g[b&gﬁlat' 41 a
nner simlar to the effects of a wetting agent
foriiption, flipyid o5 chegpienl Aempaskionsaceqrding fotherinypativns il be appropriate

whérBRGIARKEBLts @ﬂﬁlfa@é‘ﬁ)ﬂ%&égs) (Rl‘ﬁﬂ leds ¢ q}{é ﬂ}'lggkﬁ% surface, but also
sati sfact Ory or nmul 1 on I quli e
exhibigsienaer efhicsive sk gn o Faring cgn@pgsatm ldmpl@abyachemlcal bonding, in a

marif kil i) é@%lthé’ ﬁfetcg%f & %mng ﬁ% n? hﬁﬁtﬁﬁiﬁr c%?nbma{lrgﬁ/ otk%Ee two

pr oV nmol sture
mechamsms (mechanical and chemical) will provide a quite satisfactory formulation, liquid or

chemical composition to apply onto a glass substrate.

Additionally, the chemical characteristic may be provided with moisture repellant
properties that function to reduce the adhesive forces to minimal levels. 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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properties that function to reduce the adhesive forces

to mnimal levels. In this regard, the conposition
wone@htiiiel conpri sed of chains of di nmethylsil oxeeEUSIOME)19716

functi onal groups which is chem cally bonded to the

of fgrﬁg @% tgrg %lf"%saw?gl%ﬁ Ec{sg{aﬁt ﬁﬁ]{) %&H SimifaPEhaP RS may be

e su sequently treated
found #nfU. SrH’atmit Nyinbbﬂ &;2453’3|8l7,o:>oammlyrpvmed &y theqsyighee wé thepyesent

o SR HASES IR S BB S

type, as well as abrasion resistant f| | ms havi ng

SRR TE R RETERE TR N S

cheln@LP (SITRM) lpfdm/cﬁd'ﬂivbtﬁﬁlg mudEbeaiblel to edtceﬁm)em wmdedlying glah; film
are express i ncar por at ed her ei ref.e

suhgienty b G5e iieUR FSOREETOKE S SHbseTEDy ‘?q‘i:“?‘?ﬂﬁﬂé%%‘ﬂy a few
cycfég\{) F 5R6hgk rofBL ORI GRbleM: 105 WahReFiagRldny arldahe &bdhhent moisture
pronbte wetting, nust be able to adhere to the
form?m?elrl ying glass filmsufficiently to create a surface
filmthat is not renoved or substantially diluted
after only a few cycles of passage from a cool er
ambinelnt casoofthevpresent inaerbion st formuationds anplisdiguesplized portions of a
gla]v.srﬂ}%lﬁ l’cla; gan cular gtiﬁ mjnrtnd% Ehrf eewﬁi@l’? ?s if? fthé:hﬁﬁ eﬁ%@gﬁﬁﬁ Wéth the ambient
inside kel reﬂmmfor ar @éeas:s The lfcfrmukanolpm rdbweasﬂl ol liguidree viapes clerenical

surface which is.in.ther
corsRE B R T Y Pre vl iy o pL ik efed ot glass
and WHioh hatd Paratsridizvhdeuladthemidal camgbsiion deap mesulestie ah extbrior

ositi on whi ¢ ma
surSigs Bpaes 2 OioiR toahaesuRaylprscatt i of B Es R Rp gt ome
ordBPSF RaghfiadcAdsehdnghd Ra thegdtive Eurfab& MinGdfects thﬁmﬁiulatlom fills in the
that results in an exterjor s ce havi urfa
Gh‘c\ﬁ%ﬁjﬁﬂ@@&?%ﬁw Vvalleys oA mtthfata ﬁ’ﬁés @ngﬂga C?J%%‘Flé‘ﬁ g%’fiflumma
&QbgLs one order of rragnltude | ess than the Ra of
. ative surface. In effect, the formulation fills
in the char acteristic mecr oscopi c valleys found in

V' r ]{J;lﬁ dahd Qflchsor gb%@al%m c?sﬁtloiné"ﬁlaﬁﬁﬁbt B e e £1pMAhentbRdsbepic

1 'ni ng) aces qU| and vapor chem cal

valdnynpmlspm fomsl in hHtypangf dhass ansksifice gotpiningjsyrfaggg include, but are not
0SC! o |

i T U, By S 0 ctin

cappddg; created w1th any type of silane contalmng formulae. Such silicone films 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

11
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limted to, the above nentioned silicone filns, with

or without cross |inking, branching or capping;
wee@atiesdemi t h any type of silane containing forPemiusmos/019716

Such silicone filnms and fornul ae are disclosed and

de Lhed 4 . Patent Nunber 6,245,387, commonly
O\A/%éffc’l\%g?r?lst%ﬁé&%r esent invention, the entire contents

of DMpii¢ plastices expressly incorporated herein by
referelnce. O her suitable conpositions include: Silica
and*€Y'{%ne containing fornul ati ons Siloxanes and

si IHes@B-tigrhsplitianndhothédske Car bons Pol ymers and

Mul t i -Pgsl ynmersPetroleumdistillates Liquid plastics
Acr"yF?b@ Resi ns-thernopl astic and ot hers Al cohol s
Estmfess Et hers Copol ynmers O i ganers Ethoxys Acet oxys
Acetates It should be understood, that the foregoing

i s Ehergpresentative and illustrative |ist of suitable

cor@(g,%iygﬁepps and is not intended to be limting in any
manner.” All that is necessary for practice of the
pr édlégatmeisnvent i on is that the conposition have a

surﬁtﬁl&&stexture (surface

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).

12
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roughness), after application, of about an order of

magni tude | ess than the surface texture of the gl ass
waamstitase material. As shown in Figs. 5 and 6PCT/082005/019716

conposition is applied to the substrate surface by

masking or stenciling randomor specific designs onto

the substrate and the conposition is applied to open

ar e&psclﬁtaltyhmdwam«efcremQ torfdgs. 7 amth® omesstke eompaséivoiis appled, and

c e
the SRRy rtpo A e ATRAh bR R bRloP PR o e
the tlé]ﬁg*rﬁdﬂpﬁﬂt&’rﬂisenmlbho s thts@oo(glaas)naqiena’r inggt ewarnler emgroament,
tic sign. Methods for nask r.stenc

s BT SR TP RIS RO, et e LG Ao, bu do no
appeﬂ% &rfdl AAGheS ubxﬁraﬂ;lg Sextured glaks sinftice area. Whik chisel 4 Gdvdrs itdage” to

use of vinyl, tic or any of the chem cals
appparondhe glpsias SP?]“.!\‘% mcl%%raﬁ dpgtod EP“PW?‘HCV Poq gpngrpgt di Hhfence between
the ﬂ’ezﬁé@ﬁﬁ’ﬁ@é SortidH dx@MHindEndntSioh eathtle uR-trdhtbd brRES &ﬁon not

qhass and silica contalnlnggfurfaces Addi ti ona
exhiiigngsqoasmation; ishowld b prisrsted thahthejupitsated suiface P@me'il does,
eclﬂﬁ&ﬂ% sYlgpcfrPé'ome Jebiee se Joﬁ@engﬁﬁﬁlg Pofthe, KRIPARIdifQhke in surface
I ntroduced through openings in a stenci
tex@rre@m the émfd@nw)lon dioplehizess efbieipntly differeriermay tasabeesinto a wetting
e (

regmf ?%%t @8 érésﬁg VESfb"’?}ptgxtf fend c&ﬁtga‘rﬁﬂe%‘cgg Q}eolfﬁ'%éétéd ¥Ea, makmg the
pm@nxwmdemthemmdanEttlon is applied, and the surface

conmes into thermal equilibriumwth the anbient inside

of a refrigerator or freezer, the design or pattern is

i NVt shionldealsoAs uhtestdabthat(thd mssk)or isisncnkx&né:d appited aaa%mga’ésre”

env condensat i on. dr.opl e
thegiik b B RR R RE e PSRRIt o o Sl b R iR s egror
conldéisafigiPiaah otherwisy ‘Eloudy’t :imestfaw pEdhbyn tiretht exeablgly @gbodiment of

surface area. This causes a "reverse inage" to appear
Figoh the gl ass (as shown in Fig. 7) due to the

transparency and contrast difference between the

treated surface portion exhibiting condeng?glon

t helt gfpuid fagthes de ygarsiens el iprenibeliaged BtPF n ved®Between
amBeMd &NSRLd b‘éﬁ‘lg Pﬁhe@lh@h‘hgor%ldﬁrlggﬁe%@&%lés@@t R, the image might

un-treated strface portion does, technical ly, sup Port

be appiied @eageruefecqﬂcm@wb@h therambient ischanged- Foyguanglewrae the image
plagédfcfnlear\%&?w 1o othdf éo@?ﬁnégt #:r ﬁléi?‘é((?@ﬂent:&ed &9&‘3@?@(@1 htﬁfhent at

siZe I's suf erent, or resol ve
equﬂnﬁrmna agetot {wepze” of warmer a1r can be directed over the surface 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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regine, that the treated area is visibly different in
contrast fromthe untreated area, naking the pattern
wG@r@adisset in visual ternms. It should al so be PCT/US2005/019716
understood that the mask or stencil can be applied as
Illﬁg%%ttﬁa\( flave aerﬁﬁnbe&&% rﬁ%ﬁﬂé {ShQct Sy 8RR & Gﬁfe't}%f BlasivB ?ads,
I'tTon an e desi appears 3s an area clear o
powdcnsdeah sanpaonds, depgndiog he ﬂWCb@Seﬂ edmopadijion satssink allasving fr a new

h e
e
combemhmnmgﬁ%hbﬁhmm@ﬂnambmmmpsaesummtas being applied to

a door which is opened or closed. Rather, the inage
m ght be applied to a surface across which the anbient

| S ThB M V@Abn dRrcoexaielability®@ragadhhfy biiBgeanslueane or (E}fﬁqla: plastlcs or
w ndow, or other coverin face, that_ experien
%{%f 8&%

sxhc@é;ﬁlétplgmgynaég&ls tg s refzige §e|zFrkﬂop{§ at gave erbprog ced OffSIte

first tBCREB%ZRhe Qhne\WRENRE ndtbd alkRB. RS ik [s%é&éﬁrﬁfb@ bratﬂ'k% of the invention
surface of the covering in order to produce t

is tolergvide @ designeqs imagprfhay magibe granyieresd Ao a Hapspgyent; SH’tf’i“i?dYYE%ﬁ the
desigﬂ of‘m‘la%g W g@ien{eh{éﬁqn Qﬂé{eﬁal HAYing Butitah @16 A éénfe'n'i@ﬁ of refraction

asl s, caused [ ow onthe covéring a
as threglass mu@q@pﬁeaa@ hewfach eou;ghlsesam ghoubeqe opdes pﬁ@ﬁ@lts%%ffﬁﬁeps/from
may be used to detect the approach of a person
theﬁﬁ%ﬁ%%e jet or breeze caused to bl ow across the
treated surface as a result.|lmages that have been
i mbedded nmay be renoved by using a variety of abrasive
pads, powders and conpounds, depending on the chosen
conmposition material, allowing for a new inmage to be
i mbedded as frequently as desired by the substrate
owner. Alternatively, the conposition m ght be renoved
by an appropriate solvent. The invention also covers
the ability to attach any other translucent 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 inmage that may be
transferred to a transparent surface, where the design
or image is inplenented in a material having
substantially the same index of refraction
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as the glass substrate and a surface roughness Ra

about one order of nmagnitude different fromthe
wastiisase. WHATIS CLAIMED |1S: 1. A nethod for POEHUB2005/019716

graphi cal objects on an otherw se transparent surface,

the“ﬁgghﬁgcﬁg_ bgkng: providing the graphical object
as a stenci|, the stencil having open portions and a
backi ng; affixing the stencil to the surface of a

tramns heet. of terjal: applying a transparent

sur b o el s AR arapBephBi ofR et ansoareatjanface, the
methodtcompesicg@nposi ti on contacts the surface of the

traqsg%regﬁ nateria% t hrough open regions of the

st eReritinedhgergphizal phiest aa sfraginthe slencibjestog open pavkepsdnd a
badkpen t he transparent material surface being noved from

a coaler anbient to a_ warnmer anbient, the graphica

obj lFing thestsgei ipthe sirfape,ef & transpasent dieet ofenatariakil surface
as Appeyid LE8REReR SurdlRs %G&hfﬁ% c¢ ﬁﬁﬁm {rhg ?tﬁg{iﬁ gl!lc%ttﬁ'at the

2. The method according to clal
compposHIOB SPEAtts tha swfdon pf the transgirei nateriabthamigh opstregibys dfftke stencil;
ansStencil applied to a visible surface of the glass or

pl astic sheet. 3. The nmethod according to claim 2,

whevkarein theegranhicel otidet islhimegediuporpthe wraokpdreatsmatetad ¥@1Fice Geing
fri . 0 ezelf. ere transjtioning the
ok ot SEOLBEA A O U bR GRS
trangpdsegmpateral surfaee asshe pradeneddr,absenes eflayndeastBion @roplets.

condensation. 4. The nmethod according to claim 3,
wherein the material sheet is characterized by a first

su erf. dte nmretiod tladitfeﬁcﬁng:iﬂ ciiel _lil\hﬁd'rﬁh ﬂlett{]hﬂsﬁafst%ﬂﬁ@@ﬁ%rl% a glass or plastic
surrace .sno I Ng .C osI Tl | characteri ze y a
shegt, g ﬁ%“%ﬁ?ﬂpﬁﬁ‘gmr%Uﬂﬁ%&%a‘ieé’gﬁwtg hof st fhegk . 5. The

nmet hod according to claim4, wherein the second

surface roughness i s about one order of magnitude |ess
t han %gﬁ gxe%og ageordipgty claim SR8 he material sheef is provided as a

covering to a refrigerator or freezer, where transitioning the covering functions to move the

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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6. The nmethod according to claim2, wherein the
transparent surface snoothing conposition is a silicon
weonsaigisng film7. The nmethod according to cleETU005/019716
wherein the transparent surface snoot hing conp05|t|on

IS I t nsi stin
i 1 e SRS fEEAe ] A SRR FRRP GRS Smoothing

corpg}s;tm;ns@ fiho ﬁﬁbetcjﬂdffrm the lgroyp mmmmg) ef sribkz&i&msﬂlcon oils, diamond-like
astilc acet at es,

at es ui d and
carloly bR opal et RGP APUREH HS Pleetcmvlios,
acetdtes, andaagpar ent surface snnothlng conposi tion has an
i ndex of refraction substantially the sane as the
mat eri al sheet, such that the conposition is not

VI s8.bithe nywaeia at:&tﬁdlﬂgio&ﬂehﬁ' 2, %%fn tROGars TR S0 Qm@cgtﬁmg n

ermal equjlibrium 9. od for Imaging pattern

Conal?ﬂif“@é Spsaisinggx of refragten %Jh&térttlaﬂﬁmeﬁgmp antbe meatetiabsiteet; such that
the Sbb &GRS is hH&isMRL RAh FO TRL S Hbet ﬂlﬁ?Iang%sqtgﬁlaaréﬁﬁﬁ]e%nal’

t he stencil having open portions an
eW%@ﬁéWher defining the pattern or design; applylng t he

stencil to a surface of the glass sheet; providing a

surface snoot hing conposition to the glass surface

such 4 mgthod fre inegnsitteing Andtcdesigactisa tlae shted hsvisinh@@ad outer

mnﬁﬁéoﬁggxﬁRﬁQo&ﬁg&§$s of the stencil so as to transfer

attern or n to the glass, the conposition
h avprorgdmg bsteacit, itz steyxcﬂl heviiggeopen portiexs M abaékiag tdgeedd ining the
ﬂg 933 sheet such that the pattern or design is not
pati %? Wihen t he conposition and gl ass sheet are in

theipp’gringeh]fus;ténchrtd) WELIfRR Gf e @lR% shebthe pattern or design
n t he Jass surface as the surface is

d
L TR A e Srotiog SrmrosUioB e be B Siriathves that te

nqms‘ahsm tontdchethPgihdseuface thrd @ §en H@ﬁ@ dr @e %ﬁlﬁlt 508 & transfer the
s, surface as the presence or absence of
paﬁg@ﬁlﬂ EFidgft fodhe glrsgheequpogiion ﬂfﬁ‘én%‘bﬁ@lﬁlaﬁﬁ ghsrsamipdexof refraction

as thd @hdsBect WA iRk thelpBferh LANSRALEM: vRINI Ff5 tﬁmﬁg&lﬂgn and glass

sheet are in thermal equilibrium; and

wherein the pattern or design 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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conposition is a silicon containing film 11. The
nmet hod according to claim 10, wherein the transparent
W@ ensacsa6s oot hi ng conposition is a fil m sel ece@dU$2005019716

the group consisting of siloxanes, silicon oils,
ollganers

di b
et 181 D e Rrodig L BRpRaRsinBl Pl e s Mrupdionzed by a st

sudaeetronghaess mdmd edkin tﬁétranfblﬁeﬂif@ﬁrl‘&é sR6SRILE chg Jsﬁlo?ll i@l m
n the is characterized by a first

Ch@ﬁ??&?g%VS&GWﬂggggﬁS“%ﬁ ‘ﬁh@?@h%“?ﬁ@“fransparent
surface snoothing conposition is characterized by a

secggg?surface roughness less than the first. 13. The
he SR a56reine &q Epim 2 whepia tes secardsugfensapgghness is about

oné BidbREandgAH B 18R FhdnTh &AL ARG of magni tude |ess
t han the%% rst surﬁace rouahneoﬁﬁﬂ&% The net hod

according to claim9, wherein the glass sheet i's

proyi ded n?e?ho%'}c@cfﬁﬁlﬁ %oocrlalﬁix%’ avh\%ﬁen%@xggr ss ?t|lsbl?ﬁowgeq g5an exterior

refrigerator or ere
dogzmricateémg m@rqﬁsgpsatm |flngzet lad whert aemsitianiny the Q@fab@€somprises

? gﬁ% éfé@n%ug ?% ﬁoﬁql%gr(}g%a%@ﬁerﬁ E Oddwé{glgg?erge{l ,a tylgregqg (éﬁllﬁﬁné f:ondensatlon.

wherein the gl ass sheet is provided as an exterior
0 arefrj freezer, and

doo COVEr |

aner s THRER Biriagelnifel b PRt bn ghrbetenanyintpsmexerio
docamln mm:hng enpefitdetticr or ofher abDRhGE tradkhiod tﬁé’su?fa!@cf&ffﬁﬁlses
h nt thereb causi ng condensati on. 16.
¢ ar“é'flg %}Faﬂgﬁﬂﬂaﬂ &é’% B Irgm cqaler yniiens o & wermgs §plé1€éh thereby causing
conehtibdl sheet having inner and outer surfaces, the

met hod conprising: defining a graphical object or
design for transfer to the transparent material sheet;

Pr 0M. Al MGhbd AP Fh&ind FadBrhs Ll defigss d%elﬁlﬁgaréﬂ %%?Ial et having

the graphical object or design, a sur
inngf7nd OHich gpriasesp Bisinathnd compritieg:t r ansf er neans, the

b
fog%glgﬂr?;g'a% dﬁ'ﬂﬁl élf)@c@ xf &hi H?Q'Qr%n!}%he tTan spsétgiagwta%rlal sheet;

r ac I ONn as ran
mat ReYiding élander nsesoh for hadting el apdréngithe gra@hasalgjmebmrmemgn,

vi Sa{pm}%gyw&lpfawqﬁno% gocc’olrr}plogl 1on ’to(;zhet t{'a%rs]tsep means the composition and

transfer means having substantially the same index of refraction as the transparent material
sheet such that the pattern or design is not 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 fransitioned 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.
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t 0 JHohehSHBROE AcBrdifbit6 tlagh 18, RiRHGNha traipiehd suefacesamisthing

defining the pattern or design. 20. The net hod
compositiprl isrigpilicon ePpiRingélmwher ei n the transparent surface

snoot hi ng conposition is a silicon containing film

21. The met hod according to claim 16, wherein the

t r s B mathod eacprldns 18 ieR AP r1iedhibe Srrspatent Srfacqsmophing
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mﬁghgﬁ%ﬁgéﬁmgcryllcs, acetates, and resins.
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