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di scl osure to a nethod of applying window filmto a wi ndow conprising a

wi ndow pawe 2emnaiosssed by a frame. Background W ndow fi | necarus2genariad | y
polyneric films having sone anmount of transm ssion 10to radiation such as
visible light. Wndow filnms are often applied to a wi ndow pane using water
to attach and position the filmon the pane. Water and any air trapped
between the filmand the pane is expelled by snmobothing a tool with slight

pressure across the surl(ﬁcleHab ??%]?f’tﬂNfEh@I&HdWﬁﬂl\r/Ii mred such that the
a

edges are close to and even W't rame that encloses the w ndow.
Application can be nmessy and frustrati ng because water can damage 15t he
frame or other nearby objects, and the window filmcan be difficult to cut
accurately and evenly at the edges ag¥iéddt the frane. Application can al so

be costly bec a.sL.gnid - of Wi fil - -1 wn away
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Tr apped avindeapsesendssudbydifstarti ons and can be difficult to renove

wi t hout destroying the film Professional installers are often used to
install 20w ndow filns which al so adds additional cost. Summary Di scl osed
herein is a nethod of applying w nqugktg}dlmdto a W ndow conprising a w ndow
pane encl osed by a frame, conprising: providing a |am nate conprising an
25adhesi ve | ayWmddinsilosede petewdbrpodymenmdiahmsf lialvmgasathcanainteafteansmission

wherein the |.am nate is. rsiz relative to the wi ndow pane, separating
thelf ol e adiftRantiha’ TisDtelihs SOl tbnY fis' e ABalte B R s RaN
adhesi ve Jameb atteEHIGIdsidn tthefi BX BR #RhaRer W aafl ahy @ir@dbﬁ&i eewbaye to the
top of the wi ndow pane such that the wi ndow fil mconpletely covers the

wi ndow pdHel anddhppinegs exieclled bx ageothinges topbwith sight pacsperarioshiic oot of

the adhe%hé/ flim. The film is trimmed such that the edges are close to and even with a frame that
encloses the window. Application can be messy and frustrating because water can damage

15 the frame or other nearby objects, and the window film can be difficult to cut accurately

and evenly at the edges against the frame. Application can also be costly because a
significant amount of window film is often thrown away if the film is accidentally creased
or if edges are not cut correctly. Trapped air causes visual distortions and can be difficult
to remove without destroying the film. Professional installers are often used to install

20 window films which also adds additional cost.

Summary
Disclosed herein is a method of applying window film to a window comprising a
window pane enclosed by a frame, comprising: providing a laminate comprising an
25 adhesive layer disposed between a window film and a release liner, wherein the laminate
is oversized relative to the window pane, separating the release liner and the adhesive
layer to expose a portion of the adhesive layer, contacting the exposed portion of the
adhesive layer to the top of the window pane such that the window film completely covers
the window pane, removing the release liner to expose a remaining portion of the adhesive
30 layer, contacting the remaining portion of the adhesive layer to the window pane,
smoothing the window film to edges of the window pane such that the window film is

flush with the window pane and frame, trimming the window film with a tool such that the



30l ayer, contacting the remaining portion of the adhesive |ayer to the

w ndow pane, snoothing the window filmto edges of the w ndow pane such

t hat the wondewosd7sm is flush with the wi ndow pane and fPramsotiowonsd ng t he
wi ndow filmw th a tool such that the WD) 2012/ 005875PCT/ US2011/ 040154 gap
bet ween the edges of the window filmand the frame is fromabout 1/32 to
about 1/4 inch, and renoving trapped air from between the w ndow fil m and
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Description 25The present application is related to co-pendi ng and conmonly
assi gned PCT
Brief Description of Drawings

15 Advantages and features of the invention may be more completely understood by
consideration of the following figures in connection with the detailed description provided
below. The figures are schematic drawings and illustrations and are not necessarily drawn
to scale.

FIG. 1 shows a schematic cross section of an exemplary laminate comprising

20 window film.

FIGS. 2a-2h show illustrations of the method for applying window film to a

window pane of a window frame assembly.

Detailed Description
25 The present application is related to co-pending and commonly assigned PCT
Application No. (Attorney Docket No. 66365W0003), entitled “Method of

Applying Window Film”.
Most methods of applying window films utilize water to attach the film to a
window pane. Methods which utilize water can be messy and cause damage to the
30 window frame assembly or surrounding objects. The method disclosed herein is
advantageous because it can be used to apply window films without water. The method

disclosed herein utilizes “dry-apply” adhesive in the form of an adhesive layer on the
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Application No.(Attorney Docket No. 66365W003), entitled "Method of

Appl yi ng Wndow Fi |l m'. Most nethods of applying window filnms utilize water
t o attactwOhlelddossmt o a wi ndow pane. Met hods whi ch uti | ipce/Usadien4@an be
nmessy and cause damage to the 30w ndow frane assenbly or surroundi ng

obj ects. The nethod di scl osed herein is advant ageous because it can be used
to apply window filnms wthout water. The nethod disclosed herein utilizes
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pr obl ens assptumatdedngmplication.t r apped bet ween the adhesive | ayer and the

wi ndow pane. en a. conventional w ndow fil.m and hod are used, the film
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can dissipate on their own. The result is an aesthetic, visually appealing, window.
FIG. 1 shows a schematic cross section of window film 10 comprising adhesive
15 layer 12 disposed on window film layer 14. Release liner 16 is disposed on adhesive layer
12. Window film 10 and release liner 16 form a laminate which is generally flat and
flexible and is supplied in the form of sheets or rolls.
FIG. 2a illustrates a first step of the method in which the laminate is laid on a flat
surface, and release liner 16 and adhesive layer 12 are separated to expose portion 12a of
20 the adhesive layer. A user can carry out the separation by pulling release liner 16 up and
toward himself as shown by the arrow. Before this step is carried out, the laminate is pre-
cut to have an area larger than that of the window pane. For example, the pre-cut window
film can have an area such that it extends at least 2 inches beyond each edge of the
window pane to be covered. Generally, the term “window pane” refers to that part of the
25 window pane which is visible, i.c., window pane does not include that part of the window
pane which is underneath or inserted into a window frame.
FIG. 2b illustrates a next step in which portion 12a of the adhesive layer is
contacted with the upper portion of a window pane such that window film 10 covers the
pane and overlaps onto frame 24. Window film 10 is supported by the adhesive layer

30 adhered to the window pane. Preferably, the film is positioned such that it overlaps frame

24 by about % inch after it is smoothed down upon the pane as shown by the arrows.



12. Wndow film 10 and release liner 16 forma |am nate which is generally
flat and flexible and is supplied in the formof sheets or rolls.

FIG 2a iwbustwmssss a first step of the nethod i n whi chpPChask@miomase i s
laid on a flat surface, and release liner 16 and adhesive |ayer 12 are
separated to expose portion 12a of 20the adhesive |ayer. A user can carry
out the separation by pulling release liner 16 up _and toward hinself as
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over | aps jont me.24. Wndow film 10 is supported by the adhesive | ayer
Soadher edHf: HARGRi Banes o brediais gt EHERET. Hi we pBEFESOREY such : hat
it overl apmaii@Forddn B¥thaR@sivh/14/drNThe atibirto inthidiSths ABIRERRae W expBRY t he
pane as shown by the arrows. WO 2012/005875PCT/ US2011/ 040154 Fig. 2c

i |1 ustr atieshipstapowm alss dertshyd opthaappriensicnd the usdow pane 22 encl osed by frane
24. . An this next : he. use aches under i.ndow.film 10 and hqgl ds both
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exposed in this step can depend on the size of the 5w ndow film For
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on [he el §hBeor!(ins e i of on BHORCT 08 Hedt BLbiSBAOES BH4NE. | omer
portion qfan AR didakidd i Wi ddndpi&e1)&¥patated from the adhesive layer, then the user
repeats the step described above for Fig. 2c. Window film 10 lies flat or nearly flat against
the window pane after the step described for Fig. 2d is completed. At this point in the
method, the user need not worry about any bubbles caused by trapped air between the
20 window film and the window pane because of the advantages of the adhesive layer as
described below.

Figs. 2¢ and 2f illustrate the next step in which a smoothing tool, such as
smoothing tool 30, is used to smooth down the window film onto the window pane from
the center to the edges where the window pane meets frame 24. Suitable smoothing tools

25 provide a flat edge that will not damage the window film during the smoothing step.
Window film 10 should adhere up to the edges and up against the frame. Preferably, the
user does not remove or attempt to remove air bubbles during this step.

Fig. 2g illustrates the next step in which window film 10 is trimmed with cutting
tool 40. Ideally, gap 50 between the cut edge of window film 10 and frame 24 is less than

30 about %4 inch, and the gap is about the same on all sides of the cut film. Suitable cutting
tools include utility knives or cutting tools especially made for trimming window film as

described, for example, in U.S. Serial No. 61/359634.
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exposed adhesive layer) with the |ower portion of the w ndow pane encl osed

by frame 24. The user gently presses the adhesive |layer to the w ndow pane,
pushi ng dwarzoetoossré center and sliding his hand towardsPChasc@fios@and ri ght

si des of the w ndow pane against frane 24 as shown by the arrows. Any | unps
or ridges in the window filmcan be renoved by 15lifting a corner of the
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snoot hi ng t oo I's used to snoot h“down t w ndow filmonto the w ndow
pane frorgradlmllyemtrethen@ctthdemes where the wi ndow pane neets franme 24.
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wh nctow £ 1 m Aot ICGRERE: Brganm ol Bptindyisadis 1oy s G ehElr P SRIEPE tp t o
the edgesyang: w&dég%aﬁéb %Hﬂm@ﬁ@@l‘? do@ﬁ%%ﬁfg@t@'oyvn Mightumh |ees f0iddegnove or
attenpt to renove air %Ies during this ste Fig. 29 illustrates

t he next m@@preuqmthhwermqm haowlh¢ adhegige layer m ajemmtahleeu@tihngdhwe 40.

| deal |y, tween e cut .e f rane 24 is | ess
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especially made for_trinmng window filmas described, for exanple, in US.
Serial Ndnitighreamysbikity byievatr 2P ¢omey Brerofliepdhay dwgh B3 e/in, and afterencoh shows

the next SLgn:idy rﬁfnre 99‘(19”43{5 QP R0 lg Srtg%P%ng Il(?)(ﬁ%\brf?e Ss R Abiapy film

10 and wi ndow pane using s |ng are pushed
out towarglint belceitjes alm‘ut 6@ gt (Petindecy rfm}} e inyassitadsingpisdel fegtet ﬁembubbl es

out _as sh e . Preferably, only I|ar bubbl e reater
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The adhesive Tayer ting, i.e., the adhesive I"ayer may

spont anecambyabakty. t he wi ndow pane by pulling i t sel f down using its own
Rl Do Rr oA SRl b bR o v
properti eshyfiballyNakatutat&iadiloReIIARE MAGnE BFMOLE g PibRomers as described
20 in US 2007/0055019 A1 (Sherman et al.; Attorney Docket No. 60940US002) and US
2007/0054133 A1 (Sherman et al.; Attorney Docket No. 61166US002).

The adhesive layer may be a pressure sensitive adhesive layer, exhibiting
aggressive tack with little added pressure when applied. An exemplary pressure sensitive
adhesive comprises a polymer derived from an oligomer and/or monomer comprising

25 polyether segments, wherein from 35 to 85% by weight of the polymer comprises the
segments. These adhesives are described in US 2007/0082969 A1 (Malik et al.).

In some cases, the adhesive layer comprises an adhesive that does not contain
silicone. Silicones comprise compounds having Si-O and/or Si-C bonds. An exemplary
adhesive comprises a non-silicone urea-based adhesive prepared from curable non-silicone

30 urca-based oligomers as described in WO 2009/085662 (Sherman et al.; Attorney Docket
No. 63704W0003). A suitable non-silicone urea-based adhesive may comprise an X-B-X

reactive oligomer and ethylenically unsaturated monomers. The X-B-X reactive oligomer
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w ndow pane repeatedly for repositioning or reworking. The adhesive | ayer
may exhibit initial renmovability by having a 90 peel force of |ess than
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g/in. (Peel force may be neasured using a peel tester from15 I MASS.) The
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reaction pro Ion thyl enical | y unsaturated sil oxane
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little added pressure en ap . exenpl ary pressure s Itive
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conpri ses an adhesive that does not contain silicone. Silicones conprise
conmpounds haviMgmsilifigreantipes oSivindowdHhs, cifhgr teeniptlew yilmdexes tlose odmpri ses a

non;sSilicone.urea-hased adhesive prepar fy om,cur.abl e .non-silicone 30
(i o1 bas oy 1 SRR RS HEOER A Bl 0br Bugehary Sl Had! el e

At t or ney daa@keiechinic#d rdpdma03he window fibkheyrefpsikd i CEIREfilui that Masttzes
adhesi ve may conprise an X-B-X reactive oligonmer and ethylenically
unsat ur at'Beamew A heat crissing aputding dkiongle sylighb therebngocreasing the amount of

2012/ 005 / : i % AS| i Y t ur at ed
group, a%%ggggggg%&é%PQﬁﬁ%Q%%gﬁgggﬁiﬁﬁb urea-Sgégﬁbﬁ%%{aﬂgcyﬁgﬁ%i | east
one ur ea rgflentpa desired ambnot dfertrexempdmalror iaidred radéatoamarilcsdleo wan dpssgiclof cone

ur et hane- hased. adhesive as descri bed in. WO 2010/ 132176 ( Sherpan et al.
At t b} ney %@h@gtg NoeTesE Aeoopoesine amogat gcagiy %F%dﬁaﬁeolaég BEPI %%%WG@ may

conpri se RiniirhizBpAvatin 16 86HEY FuithB0PRT TARGiRIJW HERHER! doyhpHiRS &1 it ed
nmononmers. The X-A-B-A-X reactive ol I gomer conprises X"as 5% ethylenically
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window film may comprise a radio frequency blocking film for preventing or minimizing
20 usage of cell phones, etc. The window film may comprise a decorative film such as a
simulated prism film or a frosted film. The window film may be colored and/or provide
an image such as a graphic.
The window film may be optically clear, having: high light transmittance of from
about 80 to about 100%, from about 90 to about 100%, or from about 95 to about 100%
25 over at least a portion of the visible light spectrum (about 400 to about 700 nm); and a
haze value of less than about 5%, or less than about 1%. Haze values in transmission can
be determined using a haze meter according to ASTM D1003. The window film may be
translucent in that it reflects and transmits light.
The window film layer typically comprises a polymeric film having one or more
30 polymeric layers. Exemplary polymeric films include polyester films, polyacrylate films,
cellulose-based films, etc. The polymeric film may comprise a multilayer optical film

having from about 10 to about 10,000 alternating layers of first and second polymer layers
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Many different types of window filns, either the window filmlayer alone or
in 10conbination with the adhesive |ayer, are available for delivering a
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| ess, t han_abho 1% ze..values .in transm ssion can be determ ned using a
19200 o TR BE Td TR 8e HARTRE RELAMPR ATy At AT Bl 1
that it rsaéhecd silissid-donedising hatdria b a i@ cwbatlovathinid® hayesl. Thpirelaisey

conprises. a polyneric filmhaving one or nore 30polyneric |ayers. Exenplary
pol yrer i difff e CPerisRRansbPyEBelEmers filfg coped yalbmplysthylqne which is coated

cel | ul ose:] 1l e p ] I : . 1 Jhayer
opti cal e Ropico ol g mal 6 DR BB el Ry TRV i AP TR com Y
first andwsdontomoCy Fimsllay ender tMOr201RSROSBABPTIIVSA0 1T/ 104 (b Aavdrer el n
the polyner | ayers conprise polyesters. enplary nmultilayer optical filns
arelgescﬁwﬂﬁﬁef CaHPCoR F@U%gﬁ%%§§ﬁ§9ﬁﬁwﬁé?“%$m} Attorney Docket No.
60430US006) a@e{«gﬁaﬁ& SOESS InbisqRhdedRichred R%ea hﬁéré.augermﬁw ERhsdl | | m may
conprise a specular teflector avalilable trom 3MI'm Conpany, for exanple,
3MIm Hi gHinentieclsil¢ ynyriattiescRefckied to vemiRosooiott @l isleabe agrdH Micrefucered ve
Visible Mefegs%rlinlélrsl are %Qe% tglil%ga b A crostracture ol}lAtfler g)l{rfaléle loman adhesive layer. The
microstructured surface can aid air egress between the adhesive layer and the adjacent
20 layer. In general, it is desirable that the microstructure disappear over time to prevent
interference with optical properties. Microstructures are generally three-dimensional
structures that are microscopic in at least two dimensions (i.¢., the topical and/or cross-

sectional view is microscopic). The term “microscopic” as used herein refers to

dimensions that are difficult to resolve by the human eye without aid of a microscope.



and VikuitiTMfilms such as Vikuiti TM Enhanced Specul ar Refl ector.

The release liner may have a | ow adhesi on surface for contact with the
adhesi ve wayer2/ooRgbease |iners may conprise paper such &sTHisadti/opaper, or
polymeric films such as poly(vinyl chloride), polyester, polyolefin,

cel lul ose acetate, ethylene vinyl acetate, 10pol yurethane, and the |ike.
The release liner may be coated with a |ayer of a rel ease agent such as a
si | i cone-Wbgitiarkaimf iat eri al or a fl uorocarbon-containing material. The

rel ease liner may conprise paper or a polynmeric filmcoated with

pol yet hyl ene which is coated wth a silicone-containing material. Exenplary
rel ease |l.ner sA nteclodds abplyargswimdowdilo talalwindoaicbaptiging b enindd?v padas | nc.
under the tyrade de§i gnations "T-30" and "T-10" that have a 15silicone

rel ease CHSPPFGDYOHTBECYXMRIISEEE terephthal ate film Exenpl ary rel ease
line¢s includ Huct A : WagloSy | ncl ude
anye%f t hose fpﬁ%p{rh cth5 %ﬂ%&%ﬁgﬁ%ﬁg@gﬁggﬁﬁy e(ggﬁgs§c?h§§7§&%\/l cr Sivt ruct ured
rel ease |filmearsl aarcteastslanbri whdrepahe lamimdte rsosersieet] ueletiontotthe wsndofvagame of  an
adhesive layer. The mcr stri.ctured[ su(ﬁﬂ‘ ace can aid air e resg bet ween t he
adhesi ve | ayerSBHAMHYC SFRedREr S8ty aghesive lgen g &iposs § peEopalapl e t hat
the m croghédied My &, di sappear over tinme to prevent interference with optical
properties. Mcrostructures are generally three-dinmensional structures that
are m croscopiconianting thegzpescd wortwinred bl asthssiy¢ lager, totthetopepithcavindad/penc

cro -sectui Oﬁl%{th\éi eﬁ’l"di S & r;l(:cr%si:%fgi (C:%. rTIh[% gL " aq;’lecr oscopi c" as used herein
refers to 8lilmen5| onSeThat ™ arePE Y Uit "o r%s‘%lpve’by the human eye w t hout
aid of a m craseepRg thdRlcA0LRIDGS 8xRIPET dsmdih/ oAb tMhadhchise tdyal,nmed i s:

1. A nethod of applying window filmto a w ndow conprising a wi ndow pane
encl osed by a qorlgﬁ@?g BeApRrgINEPorERY Rhihel pdgsie layier tpathe wa P#ichg an

adhesi ve | ayer gl snosad \AGING indo W OARMld LA Pafl LRNGRRE 1w Wherei n
the lamnate i's oversrzed relative the w ndow pane, separating the

rel ease lfilnex flasidwithehadheleiw@nt ayéfraino, expose a portion of the adhesive

| ayer, . . caontacting. the exposed portjon of the adhesive |ayer to
thelt op of thetﬂmrwa%wep\ﬁweowgg%wﬂm 07;5% Hiiboan ‘?qt?fﬁ%ﬁﬁﬁ @19 Rover s
the w ndownBa0Gilm'LERYd H8nt ReréR 88539 /32 R&boh/,eXROSE @ remai ning portion
of the adhesive layer, contacting the remaining portion of the adhesive

layer to the wemdowngpapped ambomtictgednitbe wimmidowfiim hid the veuds pafe iyhe wi ndow
pane suc hpugf;i%é tﬁeht?apvﬁﬁe(ril gl‘ljrvovut from between the adhesive layer and the window pane using
the flat edge of a tool,

20 wherein the method is carried out without water.

2. The method of claim 1, wherein the adhesive layer comprises a cured mixture
comprising at least one X-B-X reactive oligomer, wherein X comprises an ethylenically

unsaturated group, and B comprises a non-silicone segmented urea-based unit.

25
3. The method of claim 1, wherein the adhesive layer comprises a cured mixture
comprising at least one X-A-B-A-X reactive oligomer, wherein X comprises an
cthylenically unsaturated group, B comprises a non-silicone unit with a number average
molecular weight of 5,000 grams/mole or greater, and A comprises a urcthane linking
30 group.

4. The method of claim 1, wherein the adhesive layer does not comprise silicone.

8



filmis flush wth the wi ndow pane and franme, 15trinmm ng the w ndow film
with a tool such that the gap between the edges of the wi ndow film and the
frame i s woam2assrs 1/ 32 to about 1/4 inch, and r @coiseg tior@apped air
from between the wi ndow filmand the w ndow pane by pushing the trapped air
out from between the adhesive | ayer and the w ndow pane using the flat edge
of a tool, 20wherein the nethod is carried out without water. 2. The

met hod of claim 1, wherein the adhesive | ayer conprises a cured m xture

conpri sing at ﬁf‘e%ﬁ%th&&‘?fga& %&ﬁ&&h éP/egad%'eLiQQ br 1s‘§’91%¢‘e'ttﬂ1g]?< conpri ses an
et hyl eni cal | y unsatura roup conp es a non-siTicone segnented
urea-based unit. 25 3. The nethod of cIa|n11 wherei n the adhesive | ayer

conprlses a cured e conprjsin Ieas one X- A- X reactive
ol i goner, Mer@eﬁngﬁle%ﬂ{) lpigp &, vehereip %Pilie%la? wewg%rflawgﬂwpa% 53

conpsises a non-silicone unit with a nunber average nol ecul ar melght of
5,000 grans/nole or greater, and A conprises a urethane |inking 30group.
4. The net hod Tdfe méthbdmﬂqla%é,r\eﬁlaneinhlee Aldh esihprsch ayelar ﬂbn&nnmti srhattrtprttigse
S|I|conef, WO 2012/ pS8 é 011/ 04Q154 g q The neHﬂ %{ f | ai m1
wherei n t1HE ARREATK LN} ﬁ;ﬁngoﬁa SeM- AR frd. "8 HHECH e hYT Bt aﬂr fh 1,
wher ei n thevasiieatvgedfayer is renovably repositionable. 7. The nethod of
claim1l1, wherein the filmconprises a solar film an anti-shattering film
a privacy film a decorative film a graphic, a radio frequency bl ocking
film or a conbination thereof.




