L1 GHT- REGULATI ON MEMBRANE Thi s application clains the
priority benefit of U S. patent applications nunber

wObLhdBih244869 and 12/ 134,192 filed on June 22, 200/s2603/007683
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June 6, 2008 respectively. - 5 BACKGROUND COF THE
I NVENTION 1. Field of the Invention: The present
invention relates to |ight regul ation technol ogy and
nore specifically, to a light-regulation 10 nenbrane

that utilizes t RO port a
PDLC (pol yrmer di %ﬁgﬁ%wgt Q@Mﬂfﬁ*w

regul ating light and an adhesi on | ayer for

r €phis t applig asctrer thg non th@hpritdrémsnbenéﬁilteorﬂ dJeS. patent
e. r h |

oo s AR, it LT LA Se hnbcPl IR 152 fled, on Jgme 22,
ke2p03 wmdgweoﬁ BROS r¢smcquaslsy fromsight or to
isolate the radiation heat of the sun, a blind,

L ent ssiv S 0 ' 'nfilmmaybe

[ ggﬁa‘ﬂ@h@w&ﬁa&ﬁiﬁﬁ@ﬁw&ﬁaﬁl mis covered on a

wi ndow gl ass, the color of the heat insulation film

prbdiRietd @ fcHre dnwentioant of O |i ght-bl ocking effect.
However, a regular heat insulation filmsinply reduces

the extenfhof fhgedltar fmPdntibR M Adladéd OOl 1d1ft S¥8gulation

technology and more specifically, to a light-regulation
membrane that utilizes two polymer compound layers to support
a PDLC (polymer dispersed liquid crystal) film for regulating
light and an adhesion layer for repetitively adhering on light
transmissible plate e.g. transparent glass panel or the like. |

2. Description of the Related Art:

Conventionally, to keep a window or partition glass
from sight or to isolate the radiation heat of the sun, a blind,
Low-emissive glass or heat insulation film may be installed.
When a heat insulation film is covered on a window glass, the
color of the heat insulation film produces a certain extent of
light-blocking effect. However, a regular heat insulation film
simply reduces the extent of the glare of the radiation of the sun.
It cannot effectively block ultraviolet light. Further, the heat
insulation effect of conventional heat insulation films is still not

perfect. Conventional heat insulation films tend to be oxidized,



It cannot effectively block ultraviolet |ight.
Further, the heat insulation effect of conventi onal

wohe@boobqagul ation filns is still not perfect. PpPCT/US2008/007683
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Conventional heat insulation filnms tend to be

oxi di zed, and can easily be caused to winkle or to

fade after a long use. Further, when covering a gl ass
curtain wall, vehi cI e wi ndow gl ass, i ndoor part ition

wal | .or the Ljk ark c¢ heat .i nsulation

rrand ar Saary Ber bivsdnddl ikl on @ FIE A Sclone use.
i ght and isolate heat. However, during a dark or

r aF nithere owdiieni coveaingl ar ghesst curtadmtwaeH, fvehicle window
prohibits light from passing through the glass panel.

W‘ fhs% ﬁ%odrnz;‘élrﬁttid}f‘ \ifhllmo'rstﬁ’équké NYPH % ‘é‘lrarkn&ﬁlor heat

interferes wth peop e's sight. Further
a heg}ﬁ insulation filmjs covered on a ass

e
Medher dag uFQ Qr theat: IaHElRti ey @mofcaph@lock

glass panel Further, when a blind is used, the
i ndghlk | ahidorispllwteedlmwt.i Hoowplergatdadinguat ark or raining
because a wi ndow blind nust be nounted on the inner

Si gﬁ@{ti&t‘lw Qd?lé’la%r: Lh@f?%ﬂs‘ﬁ?ag%vﬁmhnf ﬂﬂog{. ?}153?&' lli%ht from
corrpl i.cated. Recentl y pol yvi si gn privacy gl ass has
bemsalngeﬂsnwfy theeglassr paBgLI ¥ hem a hgat ingulation film is

pol yvi sion privacy glass can transformfrom a cl oudy
whindeed indosksioenin Havar] ef inRkréeraphiickipges Jﬂbeﬁﬁlghﬁtﬁurther

with the flick of a smtch. It is pr oduce

when a heat insulation film is covered on a glass panel, a person
can no longer regulate the transmittance of the glass panel.
Further, when a blind is used, the installation procedure is
complicated. Further, because a window blind must be mounted
on the inner side of a window, it occupies much indoor space.
Further, the cleaning work of a window blind is also
complicated.

Recently, polyvision privacy glass has been intensively
used for regulating light. A polyvision privacy glass can
transform from‘a cloudy white translucent barrier to an optically
clear state with the flick of a switch. It is produced by
laminating polymer-dispersed liquid crystal film with

architectural grade PVB between two layers of glass. When the

power is off, the liquid crystal molecules are randomly oriented



| am nating pol ynmer-di spersed liquid crystal filmwth
architectural grade PVB between two | ayers of gl ass.

woWemoebdye power is off, the liquid crystal nolpegusesnso76ss
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are randomy orientedso that incident light is
scattered and the polyvision privacy glass is opaque.
Wth electricity applied, the liquid crystal nolecul es
line up, the incident |ight passes through, and

pol yvi.si.on prjvacy. gl.ass | ooks c|ear, Al thoygh.a ,
potdutatomEidaclighads scaticret g (the palgyiSian privacy
status subject to the application of electric current,

i tglassstial oprique. i 3Vithnpdlectitietty aapplibd, otligi iguid crystal
i ndoor design may have to be destructed. Further, a

ro ) | : t
ggﬂéﬁb\{béhﬁggepwn\eacu?g ﬁ%feiaﬁe t0 1@gh90§%§9swﬁ¥b@§§, and

must regularly ¢ . For Protection again
ultraviolet light and isol ati opn of heat, an extra
suP? c"ésll?%é?rr’rgﬁf’yi %laﬁéc]é’é‘j‘asr 9{]6&Fher efore, a
pol yvi sion privacy glass has the drawbacks of

conpl i catAtithsiugict ar polgxpsinsi verivasly, glagpl icaat athange its
mai nt enance and cl eani ng works. Further, a gl ass panel

J.and ' . I I
gAML b BRI SRR EPUALRIEL e,
crystal) filmhas the advantages of |ightwei ght

i nisacinstabladiamcis, chimyplicatedniandathe an@ipaghindoor design

machinability. It is practical for many applications.
Hovawe haveElo W é 1d edesodteels eF arih 61 GO 1 §9e6h o0 971 VAEY glass

exposed to the
tends to be covered with dust and must be regularly cleaned. For
protection against ultraviolet light and isolation of heat, an
extra surface treatment is necessary. Therefore, a polyvision
privacy glass has the drawbacks of complicated structure,
expensive cost, complicated maintenance and cleaning works.
Further, a glass panel made by laminating PET
(polyethylene terephthalate) on two opposite sides of a PDLC
(polymer dispersed liquid crystal) film has the advantages of
lightweight, impact resistance, high transmittance and high
machinability. It is practical for many applications. However,
PET will decompose and become aged soon when exposed to the
radiation of the sun. Further, the surface of this kind of glass

panel tends to be scratched, or damaged by a solvent.

Therefore, it is desirable to provide a light-regulation



radi ati on of the sun. Further, the surface of this
ki nd of glass panel tends to be scratched, or danaged

wobkyosmosakvent . Therefore, it is desirable to proxisd®s®oress
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i ght-regul ati onnenbrane that elimnates the aforesaid
probl ens. SUMVARY OF THE | NVENTI ON The present

i nventi on has been acconplished under the

ci rcunstances in view According to one aspect of the
preseni inventjon, the |ight-regulation nbr ane
ot et that limintascty a0Er gt Mayer for
adhering on light transm ssible plate, two pol yner

cof MM ARYeOF THHEANVENTIONen t he hard coating

| ayer of the surface structure and the adhesion |ayer,

and a PDU ¢ RAloUERE HVARAISAThAL BUeht GEYBHAINishEdMinder the
sandw ched tween the two pol yner conpound | ayers.

The, PDLC (pol yner dispersed liquid crystal) fil
comppgé%t%mscahduewnéqwéﬂ%g th@ne PSRGFH Q:'Rt/@? apresent
| ayer sandw ched between the two conducting | ayers.

Thenvaditéshprihleayeght-segdhatiod arehbghhet cangrises ba esurface
plate e.g. a transparent glass or the |like. The

| ERRNAEIEE IS logal oof Hlindiol 64 BEnTTFRA ifesible

crystal) filmis connected the electric power source,

arelatBert W gpel passi agmpoewadnlayarst sandwished degvgea the

is controlled and regul ated. On the contrary, when

ellegid icddtingS 14y &€ vhatlee@urface structure and the adhesion
layer, and a PDLC (polymer dispersed liquid crystal) film
sandwiched between the two polymer compound layers. The
PDLC (polymer dispersed liquid crystal) film comprises two
conducting layers, and a liquid crystal layer sandwiched
between the two conducting layers. The adhesion layer is
adhered on light transmissible plate e.g. a transparent glass or
the like. The transmittance status of the light-regulation
membrane is controlled while the PDLC (polymer dispersed
liquid crystal) film is connected the electric power source, and
then light passing through the transmissible plate is controlled
and regulated. On the contrary, when electricity is disconnected
from the PDLC (polymer dispersed liquid crystal) film, light is

quickly blocked by the light-regulation membrane.

According to another aspect of the present invention, the



fromthe PDLC (polyner dispersed liquid crystal) film
light is quickly blocked by the light-regulation

womendoans. According to anot her aspect of the pomas2ns/007683
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i nvention, theadhesion layer is prepared froma
silicone/acrylic based pressure sensitive adhesive
conposition, and can be directly adhered on |ight
transnissible pl ate such as transparent glass PMVA

met hacr and PC. arb
oF Rl AR PBTeR e 5704 EHICBREIRERAIS bRbeg prossure
merrbrane it is not necessary to destruct the ori gi nal
cosrntsitiots edhesivedompossiign, But gasebef direstheasdhisred on
characteristic of the adhesion |ayer, the

| NEERL ¥4 midBRé rg%‘fé r@tﬁ’éﬁ‘cﬁg‘?%aﬁ’i dftt! 'g?'ﬁfss PMMA

regual ati on nmenbrane are easy Accordln to st|

er a ct of the ent tion sur f
st mpretbacEkias i a;iep’lm PRae)r chanels.
t her nosetti ng organ03|loxane resin which conprises of
coDuoimgl insithllasi cand fhyle dii ght-aegatdtosamembrane, it is not
trialkoxysilane a hard coating layer, and an

ant § s & &l rﬁ‘:t]td ‘d%stlfﬁycg gtgr gﬁ?%&?&&ﬁ?ﬂ&h& _}Rdoor design.

anti-stail ayer an coat1 ng layer

anti-stain yer facj |tatesthe ¢l eapi ng work
haBeceBa@ithgt f‘a%}*sﬁbtﬁ £BAEACIEI1SH G abemdltﬂsagg layer the
agai nst cracki ng, having wear-resisting and

sainseallatesi, stiepaichandctrepilstément of the light regulation

membrane are easy.

According to still another aspect of the present
invention, the surface structure comprises an anti-stain layer
prepared from thermosetting organosiloxane resin which
comprises of colloidal silica and hydrolysis-condensation
trialkoxysilane, a hard coating layer, and an anti-reflective layer
sandwiched between the anti-stain layer and the hard coating
layer. The anti-stain layer facilitates the cleaning work. The
hard coating layer protects the transparent glass against
cracking, having  wear-resisting and  solvent-resisting
characteristic

According to still another aspect of the present
invention, the polymer compound layers are prepared from a

plastic chemical material, for example, PET (polyethylene



According to still another aspect of the present
i nvention, the polyner conpound | ayers are prepared

wofemoauqpl astic chenical material, for exanpl ecTRS2008/007683

10

15

20

(pol yet hyl enet er epht hal ate), PMVA ( pol ynet hyl

nmet hacryl ate) that support the PDLC (pol ynmer dispersed
liquid crystal) filmw thout affecting its

functi oni ng. By means of the effect of the polyner

ErERREparte) oinaaia, R PRAHARIVLER, et support

sunroof, i ndoor partition wall, etc. Wen the
| ittt - P&;M:at(up@ﬂynecnbr dispérseidn liguidonrysiad)i £slim| evithout
status, the glass to which the light-regul ation

”Eém%ﬂ% ?tsa%ﬁéﬁgn(iﬁ ey YA REE R} CbEThieOPol ymer

screen. general , g ['1ght-regul ation merrbr ane

provi des excel | t pport effect an

fmpmncﬂéwwgs SR T e at ot < T BRe 36 i ceble to
still another aspect of the present invention, the

| i glhatssragnthad ivoal 1 reehii ahe sfidi h gesu moayd iiﬂdsoarpartition wall,
anti-radiation |layer, having anti-ultraviolet and

- d th
ant'E: r ndl Befion W ST SegiflatioH | Mlembpie walferfr e

of colors. Wen the |ight-regul ation_nenbrane, i

adHRR @ nSH s SEh kes § tafatfel ther ggamtpdwhgchtw hght regulation
anti-radiation |layer also blocks infrared |ight rays

f reeni bearn @ds aldheredf chihdsuBedpdpdudaigpeojeedion screen. In

isolation effect to keep the indoor space warm
general, the light-regulation membrane provides an excellent
support‘ effect and an added function, having excellent
applicability.

According to still another aspect of the present
invention, the light-regulation membrane further comprises an
anti-radiation layer, having anti-ultraviolet and anti-infrared
characteristics. Further, the anti-radiation layer can be made in
any of a variety of colors. When the light-regulation membrane
is adhered to a glass panel of a building, the anti-radiation layer
also blocks infrared light rays from the radiation of the sun,
producing a heat isolation effect to keep the indoor space warm
in winter or cool in summer and saving much power

consumption. Therefore, the invention is an environmentally

friendly design.



in winter or cool in sumrer and savi ng nmuch power
consunption. Therefore, the invention is an

woemwioopasental |y friendly design. BRI EF DESCRI PETIrON2606/007683
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THE DRAWNGS FIG 1 illustrates the outer appearance
of a light-regulation nmenbrane according to the
present invention. FIG 2 is a three-di nension
cross-sectional drawing of the Iight-regulation

L BRIEF SRR Etoh of AR R AwiRese ©° ° '

i ght-regul ati on nmenbrane according to the present
i nventi oFIGI G1 4 il3ustraités usthet i onteir anappestaowieng of a
one of applications of the present invention. DETAILED

P T I i :
PeE T e B e B aeeht AveBtion.
with the sent invention is shown conprising a PDLC
(pol ymer P&@p red FhERR IEISRTIAM) CFPFnSECtiirlndryndps of
conpound |l ayers 2, a plurality of PSA (pressure
sethei t il chtaddgsiatéon! apgrabdana sacdeding r yot utlee 4,present
an anti-radiation |ayer 5, an adhesion |layer 6, and
t I tive films 7. The PDLC film 1l conprises a
Iﬁgﬁ}’%&ﬁi‘?@'st al layer 11 and two conducting |ayers 12.
The Iiquid cr)gst.al layer 11 is . )

FIG. is a sided-view cross-sectional drawing of the

light-regulation membrane according to the present invention.

FIG. 4 is an illustration drawing showing one of
applications of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring to FIGS. 1~3, a light-regulation membrane in
accordance with the present invention is shown comprising a
PDLC (polymer dispersed liquid crystal) film 1, two polymer
compound layers 2, a plurality of PSA (pressure sensitive
adhesive) layers 3, a surface structure 4, an anti-radiation layer
5, an adhesion layer 6, and two protective films 7.

The PDLC film 1 comprises a liquid crystal layer 11 and
two conducting layers 12. The liquid crystal layer 11 is
sandwiched between the two conducting layers 12. The liquid
crystal layer 11 can be prepared from a compound of hydroxyl

polyfunctional (meth) acrylates and nematic liquid crystal cured



sandw ched between the two conducting |layers 12. The
liquid crystal layer 11 can be prepared froma

woceompewyd of hydroxyl polyfunctional (neth) aecyhabes/007683
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and nematic liquid crystal curedwith a polyi socyanate
conmpound crosslinking agent. The conducting | ayers 12
are made by neans of depositing | TO (indiumtin oxide)
on a base | ayer of PET (polyethylene terephthal ate by

; f teri d ition. T I . d
ayam 2 oPRlvassanal v dpour dn of etk BEn G g The
| ayers 12. Further, the polyner conpound |ayers 2 are

prepadedtifvgoragyeps a2i areheradealbyrameansl off sepositing ITO
exanpl e, PET (polyethyl ene terephthal ate), PMVA

9 . | , ,
TR shek PR ST Bty en

(pol yvinyl jdene chloride). The PSA (pressure sensitive
ad‘f?é§Pbé‘)\{aiaé9 ¥ meass h%%?téﬁr‘é’rgedgggﬁbtéga-i n- bet ween

t he pol ymer conmpound | ayer 2 and the conductive | ayer
12. The sDhé gad yshétcomipodnidsl afyersed ana reBpestiviedyeformed
of one pol ynmer conpound | ayer 2 opposite to the PSA

(p r i 1] [ I 3

(PR S AR D [ RVRRS (R i EPLSmpoun
anti-reflective |ayer 42 and a hard coating | ayer 43.
Thiayieas d 2c daei pgepayed Ipms apglastict chamigr) ypaterial, for
conmpound | ayer 2. The anti-reflective layer 42 is

sageinphed PET (polyethylene terephthalate), PMMA (polymethyl
methacrylate), PC (polycarbonate), PP (polypropylene), PE
(polyethylene) or PVDC (polyvinylidene chloride).

The PSA (pressure sensitive adhesive) layers 3 as
adhesion are disposed in-between the polymer compound layer 2
and the conductive layer 12.

The surface structure 4 is formed on the surface of one
polymer compound layer 2 opposite to the PSA (pressure
sensitive adhesive) layers 3 and the PDLC film 1, comprising an
anti-stain layer 41, an anti-reflective layer 42 and a hard coating
layer 43. The hard coating layer 43 is bonded to the polymer
compound layer 2. The anti-reflective layer 42 is sandwiched
between the anti-stain layer 41 and the hard coating layer 43.
The anti-stain layer 41 is for protection against dirt and stains,

prepared from thermosetting organosiloxane resin which



between the anti-stain |ayer 4 1 and the hard coating
| ayer 43. The anti-stain layer 4 1 is for protection

woag@osdicdi rt and stains, prepared fromther mpegtuskdg/007683
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or ganosi | oxane resin whichconprises of coll oida

silica and hydrol ysi s-condensation trial koxysi |l ane.
The anti-reflective |layer 42 is sandw ched between the
anti-stain layer 4 1 and the hard coating | ayer 43.

The hard coati.ng | ayer, 43 | andwi d,bet th .
AR TRET St fe palibrdab  silicenet bl HITE RS densation

|l ayer 2. The hard coating |ayer 43 may be nmade of '
crirsslddxydibgne.opbhgnerntacreflectiscaddyan 42 rvi sdrdwiched
absorbent, having a specific repeating structure unit

a iy : i t r t . 14k
v ESLf e Anti s eAHP 10, Mg (BRBRER Coig: Ly 43.
coating, prepared. froma m xture. of multi-fungctional

actYFat b@r,cf siqqatdng alaxarat d3asis §|am,si%1§éwﬁd,c petween  the
crossl i nkage adhesi on pronoter, and photo-initiators,
oramtirteflecdvefl 1andrt 42f amd tthenpbl ydiey| eé@pownid lagpee 2. The
acrylate as a slip agent, a (neth) acrylate term nated

t [ .z il i n [ dqhler,
| VBN BEoRT A58, B3 QS KRR cdpotymer
anti-radiation layer 5 is fornmed on one side of the o

ot 3esylpte sy mendcoapounldravindet 2 absesbend, t bavheg s f apecific

structure 4, having anti-ultraviolet and anti-infrared
Ch@p’b@tﬁ‘i%sﬁtﬁ%{u@f hfer ,addecantdiniagdi at icttdidyeimdunt of

can be made
carbamate bond. The hard coating layer 43 can be a UV curable
organic coating prepared from a mixture of multi-functional
acrylates, silicone acrylate as a slip agent, a crosslinkage
adhesion promoter, and photo-initiators, or a mixture of
multi-functional acrylates, silicone acrylate as a slip agent, a
(meth) acrylate terminated toughener, nano sized silica as
inorganic filler, a silane coupling agent, and photo-initiators.
The anti-radiation layer 5 is formed on one side of the
other polymer compound layer 2 opposite to the surface
structure 4, having anti-ultraviolet and anti-infrared
characteristics. Further, the anti-radiation layer 5 can be made
in any of a variety of colors.

The adhesion layer 6 is formed on one side of the

anti-radiation layer 5 opposite to the polymer compound layer 2



in any of a variety of colors. The adhesion |ayer 6 is
formed on one side of the anti-radiation |ayer 5

woeppambdse t o the pol yner conpound |ayer 2for pCT/US2008/007683
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repetitively adhering to a transparent glass 9. The

adhesion | ayer 6 can be nmade of a m xture of organic

silicone and acrylic pressure sensitive adhesive. The

tmo protective filns 7 are respectively covered on the
d .t he ant|~sta|nl

.
SR EP ety o FREr il (G i RATepT) flas? 97 T Gahesion

st rippable filns nmade of PET (pol yet hyl.ene' _
t elragyeirt Gialaat by . mBekeoo £ aappkitent ofrongfanikesilicone and acrylic
l'i ght-regul ation menmbrane, the two protective filnms 7

aaﬁrﬁ’s%%ﬁg%tén‘é?p(/ecé’é{ﬁé§Rre°n the two opposite sides of
the 11 ght

-regul ation nenbrane for surface protection.
Referring to FIG 4 and FIGS. rﬁs agaln dur i
QAr

appl i cat i ORC W RAcIEEElvey &1hmy TESRRSFBEE T sAveRed on
adhesion layer 6, and then the adhesion layer 6 is

adihey adhlegidhelasierf 6cendfthehanti-ansimalaper | hsst She and face
then the ot her protective film7 is renoved fromthe

a f
BRI AL L holeCls UG P68 SHASEMIE imsifitae o
source 8 are respectlvel connected to the two

cohBUct(pe) yeshzlene otergipiyihajatedr Bedauet apelwét@n of the
When the power source 8 is switched off, the liquid

criigh@lrelgayetiohl AferhBeal®LGHd | tWd itsrotective films 7 are
respectively covered on the two opposite sides of the
light-regulation membrane for surface protection.

Referring to FIG. 4 and FIGS. 1~3 again, during
application, the protective film 7 is removed from the adhesion
layer 6, and then the adhesion layer 6 is adhered to the surface
of the transparent glass 9, and then the other protective film 7 is
removed from the anti-stain layer 41 of the surface structure 4.,
and then the positive and negative terminals of the power source
8 are respectively connected to the two conducting layers
12.with silver conductive paste. When the power source 8 is
switched off, the liquid crystal layer 11 of the PDLC film 1 is
off, the molecules are not arranged in an order and the refractive
index of the liquid crystal layer 11 is lower than the external

polymers so that incident light is dispersed in the polymers of

10



of f, the nol ecules are not arranged in an order and
the refractive index of the liquid crystal layer 11 is

wo Buedo2idgan the external polyners so that i ncipdg@nts2008/007683
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light is dispersed in the polyners ofthe

I'i ght-regul ati on menbrane, causing the

i ght-regul ati on nmenbrane to show the col or of oyster
white that does not admt light. At this tinme, the

l'i ght-regul ati qn nmenbrane, causes the glass 9,tq show a ..

f 9% AEBFHEE WA . MATBRTERE: pBoks o ulie biEheregufation
switched on, electricity goes through the two

canduthiany taydrew lthet oobmndficdystee whipei thatr gdetalnot admit
| ayer 11, causing the nolecules to be in the liquid

?Llﬁgﬂ?.ﬁ%equ?Qrtiqé,e@ﬁgdliigﬁtgreefg%’l??iﬁhﬁelr}‘l!é?n e '%Iausles the

e refractive™ n I qul crysta

layer 11 is equal to th xt er nal ners, for

e hriboe pghe sbesiof WS Hhisowss source s
glass 9 is seen in its original transparent status.

Fukt Bevitcheé binghtté@agidiayi goesenhraunghothé hewpr eserducting
i nvention can be adhered to any of a variety of other

l'ight, frapsm ssibl late,: e , .

(|o1 nyﬁét ﬁ§| Féna?‘#wlggﬁﬁa ee) lb‘ﬁg{de OW(IB yca}bocnaa Selflg the
plate. Further, the anti-radiation |ayer 5 can be nmade,

i rmahgcekasi rted bie gint theahisriissiasrangeflopngdor hariemed in a
l'i ght-regul ati on menbrane shows a color effect when it

| SoryQRAT-MIdTveSY DIAG. tHiR GRNE| tisd @Bfraldievé NMERK 8N the liquid

provides a light-regulation
crystal layer 11 is equal to the external polymers, for allowing
incident light to pass. At this time, the glass 9 is seen in its
original transparent status.

Further, the light-regulation membrane of the present
invention can be adhered to any of a variety of other light
transmissible plate, for example, PMMA (polymethyl
methacrylate) plate or PC (polycarbonate) plate. Further, the
anti-radiation layer 5 can be made in any desilred light
transmissible color so that the light-regulation membrane shows
a color effect when it is nontransmissible.

In conclusion, the invention provides a light-regulation
membrane that the fol_lowing characteristics and advantages:

1. The two conducting layers 12 of the PDLC film 1 are

electrically connected to the power source 8 so that a person can

11



menbrane that the foll ow ng characteristics and
advantages: 1. The two conducting |ayers 12 of the

woRbGoidsbm 1 are electrically connected to thecpowsios 007683
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source 8 so that a person can Hswitch on/off the power
source 8 to change the transm ttance of the
l'ight-regulation nmenbrane so as to block light or to

l et I'ight pass through the glass 9 on which the

i ght-requlation nmenbrane is ered. B ans _of the
Pt oot PRe Tatger Fomrebdat hanetahe: noseuilinee of
directly adhered to any w ndow gl ass of a building

wi theolitg htese g wietti owy b boamst sactsi tn blsaktlhght orhi® let light
adhesion layer 6 allows the |Iight-regulation nmenbrane

f 0pad SYRAN £h RE! JIERL! PBn WHIBH! fhe (g HTRICHARENAP fOlbrane

savi ng stallation cost. 2.7 The anti-stain
| ayer 4.1 of the surface stryctyre 4 js prepared fro
t hir mesiaredy oBgandieaBiane! r i \/ﬂdhﬂ?eeanpﬁ?g%% , the
col l oidal silica and hydrol ysi s-condensati on

trli?hkmesgailhm fEmbibhestcanm bayeirdctlyofadhered to any
surface structure 4 facilitates cleaning work. After

6B P BD BIL A SRR 2 05 G Scion
i B e st S1S5e s e agraton
¢ 3 , §
| ayer 43 of the surface structure 4 is
membrane for reusable application, simplifying maintenance
work and saving much installation cost.

2. The anti-stain layer 41 of the surface structure 4 is
prepared from thermosetting organosiloxane resin which
comprises of colloidal silica and hydrolysis-condensation
trialkoxysilane. The anti-stain layer 41 of the surface structure 4
facilitates cleaning work. After the light-regulation membrane is
adhered to the glass 9, the cleaning work becomes easy.
Therefore, the light-regulation membrane of the present
invention is convenient and practical to use.

3. The hard coating layer 43 of the surface structure 4 is
made of cross-linking copolymer acrylates and ultraviolet
absorbent, containing a certain amount of carbamate bond. It

protects the glass 9 against cracking, having wear resisting and

solvent resisting characteristics.
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made of cross-1inking copolyner acrylates and
ul travi ol et absorbent, containing a certain anmount of

woeaddasate bond. It protects the glass 9 agai peir/Us2008/007683
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cracki ng, having wear resisting and solvent resisting
characteristics.4. The PDLC (pol ynmer dispersed |iquid
crystal) film1l is sandwi ched between the pol yner

conmpound | ayers 2 are prepared froma plastic cheni cal

Cor epht ndtat by DY (asoy s fiAPGrSEroL Ay d gy st film 1 is

(pol ycarbonate), PP (polypropylene), PE (polyethyl ene%
or sBMDRi¢ped y ety é elenehehlpoliyieyr Tloenpdund, lapers are
pol ymer conmpound | ayers 2 give excellent support to

f,v.hﬁhég‘%‘% ?gé% ;giiaéf’ﬁr L rhi GH thetexsd Rl Fof 1dfmple, PET

A ( h ght regul ation fudnctioni ng of

the PDLC (polyner djispersed |ljiguid crystal) film..
Th@?%]fY(ﬁrtb)’?@h% tprmth%§&¢thMMﬁ@P yeqthylgpeihagivdate),
to glass curtain wall, vehicle sliding sunroof, indoor
paPy f(polyvettongle), NMPefpdlypropyietnepgPBt(polyethylene) or

menbrane 1s in the nontransm ssible status, the glass

9 ' | i.ght- ' ' d d
b8, LabEv LA 2L B4 ABGTET R e 3015 polymer
anti-radiation layer 5 has anti-ultraviolet and
aneompund dayennagivs excetientvinpappla dae iDL (gi(pedymer

curtain wall of a building, the Iight-regulation
meglypacll! Arkesi ! EFy@tap) efilf oM WHehoadi affeiing the light

sun, avoi di ng sun radi at’ion
regulation functioning of the PDLC (polymer dispersed liquid
crystal) film 1. Therefore, the light-regulation membrane is
applicable to glass curtain wall, vehicle sliding sunroof, indoor
partition wall, etc. When the light-regulation membrane is in the
nontransmissible status, the glass 9 to which the light-regulation
membrane is adhered can be used as a rear projection screen.

5. The anti-radiation layer 5 has anti-ultraviolet and
anti-infrared characteristics. When applied to a glass curtain
wall of a building, the light-regulation membrane blocks
ultraviolet from the radiation of the sun, avoiding sun radiation
damage to human body skin and indoor furniture. The
anti-radiation layer 5 also blocks infrared light rays from the

radiation of the sun, producing a heat isolation effect to keep the

indoor space warm in winter or cool in summer and saving much

13



damage to human body skin and indoor furniture. The
anti-radiation layer 5 also blocks infrared |ight rays

wof@mokdye radi ati on of the sun, producing a heeatr/us2008/007683

10

isolation effect to keep the indoor space warmin

wi nter or cool in sumrer and savi ng nmuchpower

consunption. Therefore, the invention is an
environnentally friendly design. Further, by neans of

the anti-reflective |ayer,42 of the surface structure

4, POHET| | FRNSEHBIRT on EESFLHE hash | olf YERTIEE B an
and a high transmttance. Wen applied to a gl ass
cuetaironuaéhtaliya foidd dliyngdedilgm. | iFgintheggu at ineans of the
menbr ane provides a good lighting effect, saving

|| RGLAPOMRE CRIPUTPYH0N o FA IROURN PRI | Sttiture 4, the
enbodi nents of t i nvention have been described in

detail for purposes of illustratiqgn, varjous i
ok Bht TREGAY Oh qremBraRareREs Anjole FRidectivenqnd 2 high
departing fromthe spirit and scope of the

I nrank hontaffes. Witen appiidd o @ glawdcustaid . wall of a building,
| i ght-regul ati on nmenbrane conprising: a surface

o B ST 5028 458, Fling et

| ayer for adhering on |light transm ssible plate; two
potammg bghiougdegeconsandpiioiied bet ween the hard
coating layer of said surface structure and said

adhesi on . . .
Although particular embodiments of the invention have

been described in detail for purposes of illustration, various
modifications and enhancements may be made without departing

from the spirit and scope of the invention.
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| ayer; and a PDLC (polyner dispersed liquid crystal)
filmsandw ched between said two pol yner conpound

wol2apmossa6sai d PDLC (pol ymer dispersed |iquid etyalsados/007683
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filmconprising two conducting layers and a liquid
crystal |ayer sandw ched between said two conducting

| ayers. 2. The light-regulation nmenbrane as clained in
claim1, wherein said anti-stain |ayer is prepared

fr crgss-linked organosil.oxane. 3. The
I ig‘matr&b‘hl"éwﬁﬂoﬁle unedds: cained in claim1,
wherein said anti-stain |layer is prepared from

t her nosetk.i Adightaegsil hticanm erabrranait axh pesipgi ses  of
col l oidal silica and hydrol ysi s-condensati on

tri al Koxyslafge deruEiGirk! OBl KBIMAH LOF, CTREEIAADEsing an

clained in c ereln sal ard coating |aye

made .of a conpound terial prepared from
craid-stagRilayes vl ;ﬁhari@pﬂtg}% a%@k an ul traviol et

absorbent. 5. The light-regulation nenbrane as cl ai ned

in clai mah adtession tlhgecofgowtherahgr oal 1nghtsarahswislsible
coating layer has a specific repeating structure unit
ang]_laﬁgnt ains a predeterm ned anount of carbamate bond.

6 €’ light-regul ati on nenbrane as clainmed in claim

1,

two polymer compound layers sandwiched between the
hard coating layer of said surface structure and said adhesion
layer; and

a PDLC (polymer dispersed liquid crystal) film
sandwiched between said two polymer compound layers, said
PDLC (polymer dispersed liquid crystal) film comprising two
conducting layers and a liquid crystal layer sandwiched between
said two conducting layers.

2. The light-regulation membrane as claimed in claim 1,
wherein said anti-stain layer is prepared from cross-linked
organosiloxane.

3. The light-regulation membrane as claimed in claim 1,
wherein said anti-stain layer is prepared from thermosetting
organosiloxane resin which comprises of colloidal silica and
hydrolysis-condensation trialkoxysilane.

4. The light-regulation membrane as claimed in claim 1,
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wherein said hard coating layer is a UV curable
organi c coating prepared froma m xture of

wogbdijoadsgnct i onal acryl ates, silicone acryl at @caas2008/007683
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slip agent, a crosslinkage adhesi on pronoter, and
photo-initiators. 7. The light-regul ati on nenbrane as
clainmed in claiml1, wherein said hard coating |ayer is
a UV curabl e organic coating prepared froma m xture

of lti-functional acrylates,.silicone acrylate as a, .
ol Vhesgins 814 hatdocef ik B SRS maf g eamb gt p fepyerial
acrylate term nated toughener, nano sized silica as

i npregearied f ftdmr , caoss-lamki mpupldpy] yagent acaptiates and an
photo-initiators. 8 The light-regulation nenbrane as

cl diPedid1Rt dRigPptntWherein said hard coating |ayer is
a curabl e organic coating prepared from-a m xture

of multi-funectiqgnal acrylates, silicone acrylate .as a.
slip agerﬁ-,—?ge(]ﬁfﬁﬁﬁ)re&ﬁﬂlﬂr’emw rAREs cldimed in cfaim 4,
t oughener, nano sized silica as inorganic filler, a

si wheee 0 wht i cegmp@ritid matkrphbobd-saidthatdrevatthg Tager has a
| i ght-regulation nmenbrane as clained in claiml,

wh i3 sai . . f .
TS Ve O U ML 48 SR inea
menbrane as clained in claim9, wherein said plastic
c hamiosdit ebcarbamate bendcted fromthe group of PET

(pol yet hyl ene terephthal ate), PMVA (pol ynet hyl
6. The light-regulation membrane as claimed in claim 1,

wherein said hard coating layer is a UV curable organic coating
prepared from a mixture of multi-functional acrylates, silicone
acrylate as a slip agent, a crosslinkage adhesion promoter, and
photo-initiators.

7. The light-regulation membrane as claimed in claim 1,
wherein said hard coating layer is a UV curable organic coating
prepared from a mixture of multi-functional acrylates, silicone
acrylate as a slip agent, a crosslinkage adhesion promoter, a
(meth) acrylate terminated toughener, nano sized silica as
inorganic filler, a silane coupling agent, and photo-initiators.

8. The light-regulation membrane as claimed in claim 1,
wherein said hard coating layer is a UV curable organic coating
prepared from a mixture of multi-functional acrylates, silicone

acrylate as a slip agent, a (meth) acrylate terminated toughener,

16



nmet hacryl ate), PC (polycarbonate), PP (polypropyl ene),
PE (pol yet hyl ene) or PVDC (pol yvinylidene chloride).

wokbeo/obbesl | ght -regul ati on nenbrane as cl ai med pc/shaisnes3

10

15

20

9, further conprising two pressure sensitive adhesive

| ayers respectively bonding said pol ynmer conpound

| ayers to the two conducting |ayers of said PDLC

(pol ynmer dispersed liquid crystal) film 12. The

light-re ulatron nenbr ane as ainedwin clainyl, d
39 $1456 $1]icguasi 1RPTSIRIC fﬁifefp 9 81lpgperenlingApgnt, an

conpound of hydroxyl polyfunctional (neth) acryl ates

anghosorhittatorgui d crystal cured with a polyi socyanate

compound crosslinking agent. 13. The light-regul ation

menbr ane i gRe. i : . .
conducti ngaﬁgbgggggr%%lgggo? aeslﬁél’ﬁ‘?ggghsg?g%{ﬁ@ﬂ In claim 1,
(pol yet hyl ene terepht hal ate and | ayer of I TO (ingdium
tiWhﬁkﬁﬂb)S%ép&:ﬂlb’é@ebnc%@ip&%gawﬂérab? pmparedd from a
(pol yet hyl ene terephthal ate by neans of spattering

deplesitid ehenli¢al Thatdright - regul ati on menbrane as
clained in claim1, wherein said surface structure

oS RTINS UPLE S PRI ] elim o

| ayer. 15. The light-regulation nenbrane as clainmed in
cl&hergin said plastic chemical material is selected from the

group of PET (polyethylene terephthalate), PMMA (polymethyl
methacrylate), PC (polycarbonate), PP (polypropylene), PE
(polyethylene) or PVDC (polyvinylidene chloride).

11. The light-regulation membrane as claimed in claim 9,
further comprising two pressure sensitive adhesive layers
respectively bonding said polymer compound layers to the two
conducting layers of said PDLC (polymer dispersed liquid
crystal) film.

12. The light-regulation membrane as claimed in claim 1,
wherein said liquid crystal layer is prepared from a compound of
hydroxyl polyfunctional (meth) acrylates and nematic liquid
crystal cured with a polyisocyanate compound crosslinking
agent.

13. The light-regulation membrane as claimed in claim 1,

wherein each said conducting layer comprises a base layer of

17



further conprising an anti-radiation |ayer sandw ched
bet ween sai d adhesion | ayer and said PDLC (pol yner

wodoe®pesaed |iquid crystal) filmand adapted feCT/US2008/007683
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bl ocking ultraviolet light and infrared light. 16. The
light-regulation nmenbrane as clained in claiml,
wherein said adhesion |layer is made of a m xture of
organic silicone and acrylic pressure sensitive

d iye, ., 17. The |jghtsr l.atio nbr an claimwed ..

M PELRowetdBhe [ GERpREIE 188 LUFPERAN EPO° (AT tin
protective filnms made of PET (polyethyl ene

t eoxjde hadepelitadd arespaict i basg tayer edf oREshi @polyethylene
adhesi on | ayer and the anti-stain |ayer of said

SUirRpRtRATHEIBY Sneans of spattering deposition.

14. The light-regulation membrane as claimed in claim 1,
wherein said surface structure further comprises an
anti-reflective layer sandwiched between said anti-stain layer
and said hard coating layer.

15. The light-regulation membrane as claimed in claim 1,
further comprising an anti-radiation layer sandwiched between
said adhesion layer and said PDLC (polymer dispersed liquid
crystal) film and adapted for blocking ultraviolet light and
infrared light.

16. The light-regulation membrane as claimed in claim 1,
wherein said adhesion layer is made of a mixture of organic
silicone and acrylic pressure sensitive adhesive.

17. The light-regulation membrane as claimed in claim 1,
further comprising two strippable protective films made of PET
(polyethylene terephthalate) and respectively covered on said

adhesion layer and the anti-stain layer of said surface structure.
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