L1 GHT- REGULATI ON MEMBRANE Thi s application clains the priority

benefit of U.S patent applications nunber 11/812, 969 and 12/134 192
filed on quhjé(%ﬁ/f?“ 07 and June 6, 2008 respectively. F%P%&@@ND

OF THE INVENTION 1. Field of the Invention: The present
invention relates to light regul ati on technol ogy and nore
specifically, to a light-regulation 10 nenbrane that utilizes two

" pol ynmer conpound | ayers to support a PDLC (pol ynmer dispersed liquid
crystal) filmfor regul ati M&ﬁ@hl‘%ﬁ%’r NeMEMBRANES o

repetitively adhering on light transm ssible plate e.g. transparent
gl ass panel oITHike apipkRatdon Detla¢misptthen peforifie helefiedoArU.S. patent

15Conventional | yv.. { Q. keep a.,w n r rtiti 10 Ight
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or heat insul &00nand|Jwnea§, BEOBrsspertuely.

° BACKGROUND OF THE INVENTION
1. Field of the Invention:

The present invention relates to light regulation
technology and more specifically, to a light-regulation

10 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:

15 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

20 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,



When a heat insulation filmis covered on a wi ndow gl ass, the col or

of the he [ tion filmproduces a certain extent
| i ght - bl ogﬁpﬁg@ébﬁaedct. However, a regular heat insul atﬁpéomggmsf%%@%pl y
reduces the extent of the glare of the radiation of the sun. It
cannot effectively block ultraviolet Iight. Further, -the heat

insul ation effect of conventional heat insulation filnms is still not
perfect. Conventjonal heat insulatjion fil t end gﬁo be .oxidi zed, and
can easily be @4hLS2aR 4451 bRIFAISGA 1 WriBkleordp doaftetse lorgiser ,
when covering a glass curtain wall, vehicle w ndow gl ass, indoor
partition wal IFunthehewlidoe cwiviehing darglasol anrtaigatw alhs wiekticlen Window
the dark col or heat insulation filmcan block 5 light and isol ate

heat. However,gldbs,| igdGord plakti®fon’ ¥ dll gk €@Odiiké ORithaa CRIX cbBESF heat
insulation filmprohibits Iight from passing through the gl ass panel.

When a heat i [ 1.1 m. | i (o] I aleyq I t
interferes w 9&9{6’2"3& e'ffslhjgr gth?’ &éﬁ?t%ogg?q{ aetn{%élﬂggit()%i Efs!u actalnorl?l??lfm
is covered on a glass, panel, a person 10 can no, | onger. regul ate the

transmittarfce 1880t G| Wodatgaigat. FHovever, wHERAINE bt i dark sOnsEdNIRge
installation procedure is conplicated. Further, because a w ndow
bl i nd nust be coowditied, oa thkor rreart snddatifona flmdpwohikitocdght efomich
i ndoor space. Further, the cleaning work of a window blind is also
passing through the glass panel. When a heat insulation film is
used indoors or in a car, it interferes with people’s sight. Further,
when a heat insulation film is covered on a glass panel, a person
10 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
15 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

20 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



15 conplicated. Recently, polyvision privacy glass has been

I nt ensi Ve'%oﬁﬁo@%oﬂg regulating light. A polyvision pr#(,@g%/zp%zuﬁf@}s can

transformftroma Cloudy white translucent barrier to a

clear state with the flick of a switch. It is produced by 20

| am nating pol yner-di spersed liquid crystal filmw th architectural
grade PVB between two | ayers of glass. Wen the power is off, the

o ot 85 2. b e

electricity applied, the liquid crystal nolecules |line up, the

i nci dent | i ghtglpassiss apageegh Widhd epodtyidity cappliedahegllepsd cokstal

cl ear. 5Although a polyvision privacy glass can change its
molecules line up, the incident light passes through, and
polyvision privacy glass looks clear.

5 Although a polyvision privacy glass can change its
transmissible status subject to the application of electric current,
its installation is complicated, and the original indoor design
may have to be destructed. Further, a polyvision privacy glass
tends to be covered with dust and must be regularly cleaned. For

10 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

15 (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

20 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



transm ssi ble status subject to the application of electric current,
its instal ] s conplicated, and the original indo i an_nay
have to be‘bgéé@@{?fé%ed. Further, a polyvision privacy gfégﬂfz?%sﬁ)ags.‘to
be covered with dust and nust be regularly cleaned. For 10 protection
against ultraviolet light and isolation of heat, an extra surface
treatnment is necessary. Therefore, a polyvision privacy glass has the
drawbacks of conplicated structure, expensive cost, conplicated

mai nt enance ardBCBISAREHHahel KBInatgp itherafogespidsprabdams. made by

| am nating PET 15 (pol yethyl ene terephthal ate) on two opposite sides

of a PDLC (polSUMMARNYeOICTHE JNVENTPEON ) filmhas the advantages
of lightweight, inpact resistance, high transmttance and hi gh

machi nability. It i smeﬁgfés%ﬁg ih%n?‘?%;%’hﬁé’Fﬂée%aﬁée&%Plﬁ%‘%VﬁﬁdeP@e

wi | | deconpose and beco aged soon when exposed to the 20 radiation
of the sun. Further, the surface o thic% Ki gd of gl ass 8gntill tends.to
be scratched, BFCHERHYEFSHI! A1E8 VAREOTHRE: G &1 AFReTts Ol BIFSENE o
provide a light-regulation_  nenbrane that elimnates the aforesajd
probl ems. SuwiprentonTHhe ligiNTragelation membaane cc@mpPriseient $Wifapas
been acconplished under the circunstances in view According to one
aspect of the spnestant, aniadiesstioanlayiehefori atlieriggumiigit manbndssible
conprises a surface structure, an adhesion |ayer for adhering on

R e e
adhesion | ayerh’arﬁngoéatilﬁg‘?a)ggrmyfn%e dsiuS 085 rlllci:tq.ll%iedaﬁcr]yﬁlle?lf)dﬂcésligﬁ
layer, and a PDLC (polymer dispersed liquid crystal) film
10 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
15 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
20 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



10 sandwi ched between the two pol yner conpound |ayers. The PDLC

(pol ymer di gper?ed |iquid crystal) filmconprises two conducti ng

|l ayers, andPa"Pi%di'% crystal “layer sandwi ched between PHEUBZIE/007683

conducting |layers. The adhesion | ayer is adhered on |ight

transm ssible plate e.g. a transparent glass or 15 the |ike. The

transmttance status of the |light-regulation nmenbrane is controlled

while the PDLC (polyner dispersed liquid crystal) filmis connected

the electric ;ﬁh@ﬁl%&%@ﬁ isspeenated frpghe %éf‘?ﬁpﬁﬁl%{ﬂUuthQ41§f3$SUTB

transm ssible plate is controlled and regulated. On the contrary,

when el ectri cisensitsveliaiimsies tcedn@0sifticam dhé cRbl Be (diotytipradhaped sad

liquid crystal) film light is quickly blocked by the

li ght-regul at l1%m@ﬁ%@fsiﬁ?&0f;ﬂdteg su8hang! h%ngﬁ%f& giastshep RERN
silic IC

i nvention, the ~adhesion |layer Ts prepared from ne/ acry

based pressure_sensitive adhesiv nposi,ti.on, .and can be djrectl
adhered on IiZRP?¥W§k@¥fs§F%ﬁQCEﬁ§E sgefl éﬁgtxﬁﬂgb r HPaéggsB?nﬁ%NA
(pol ynet hyl nethqcry[atez and PC (pol ycarbonate) panels. 5 During
instal | ati 8&n dduring insgatlatioguiodt then ligdibregwdation membranmcstamptt o
destruct the original construction or indoor design. Because of the

reusabl e char aekesssty to destinetatibesiigindlay@istriddohnst Bld@dd 88sign.
repair and replacenent of the light regul ati on nmenbrane are easy.

10Accor di ng t @ &taulsl @ﬁﬂﬂé‘%u@?ﬂ%céhaﬁfac&&fifﬂEetﬁeme Eaﬁggfd.flfghrxélj)?he

surface structure conprises an anti-stain [ayer prepare
t her nosetting.or si | oxane. resia which conpri g.eshof hxr:ga_llrl oi dal .
Silica and hydPSI AR bordeRLa A0h FTRIZCRENGTE: odndhe o Heta T8kl atign
| ayer, and an anti-reflective |layer 15 sandw ched between the
anti-stain | aj@¢mkEane §EC1PA8Y- coating | ayer. The anti-stain |ayer
facilitates the cleaning work. The hard coating | ayer protects the
transparedd gl ass agAcostditigacke ngtilhawvnegheeanspest Sbifnghendpresent
solvent-resisting characteristic 20According to still another aspect
of the preseninvention, 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
15 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, Thaving  wear-resisting and  solvent-resisting
characteristic
20 According to still another aspect of the present

invention, the polymer compound layers are prepared from a

plastic chemical material, for example, PET (polyethylene



i nvention, the polyner conpound |ayers are prepared froma plastic

chemi cal rial, for exanple, PET (polyethylene terephihalate
PMA (pol {;‘ﬁéﬁﬂ‘&?ﬁ%ﬁ hacryl ate) that support the PDLC (%‘8?’9??8?8’007“)33

di spersed liquid crystal) filmw thout affecting its functioning. By
means of the effect of the polyner conpound | ayers, the

| i ght-regul ation menbrane is applicable to 5 glass curtain wall,
vehicl e sliding sunroof, indoor partition wall, etc. Wen the

| i ght - r egul at it6remithial at¢d, iIFRMM A Kpohvmetayls methiasreladehithat support

glass to which the light-regulation nenbrane is adhered can be used
as a rear projthet iIRIDLECr@iynier gdiseerded tHquid gbtystabul filmornwithout
menbr ane provi des an excellent 10 support effect and an added

functi on, haviarig?a;fﬁglikse@ﬁn@ﬁehm%bh!f féans of the é\m&ﬂ%m&é ﬁoﬂrfnlelr

anot her aspect present 1 nvention, the light-regulatio
menbrane further conpri.ses an,anti;radiafion | aye havi ng ..

anti - ul tr avi oM BRURG 13V eTstha dghleEeglation aembras IxaPpHisabls fe
anti-radi ation |ayer can be made in any of a variety of colors. Wen
the |ight - Peg@lass enrimentyalhevebiclerdi gwraogﬂfasrsgmmpart@tloa wall,
buil ding, the anti-radiation |ayer also blocks infrared |ight rays
fromthe radi aitcon Whdrhe then, Ipghddegalhtboheainensiotaatel onsef figact the
keep the indoor space warm 20 in winter or cool in sunmer and savi ng

D pover SOTATPAGH 08 SLAGS LSRR VA bl
membrane is adhered can be used as a rear projection screen. In
general, the light-regulation membrane provides an excellent

10 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

15 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

20 in winter or cool in summer and saving much power
consumption. Therefore, the invention is an environmentally

friendly design.



FIG lillustrates the outer appearance of a light-regul ati on nmenbrane

accordi ng he present invention. FIG 2 is a three-dinensi
cross-sect‘%@ﬁ%olgﬁ%zgéﬁ ng of 5 the |ight-regulation rrenbl?dé 2@0@@@7,'6&% ng
to the present invention. FIG 3 is a sided-view cross-sectional
drawi ng of the light-regulation nenbrane according to the present

i nventi on.

FIG 4 is an illustration drawi ng show ng one of 10

applications of the present invention. DETAI LED DESCRI PTI ON OF THE
PREFERRED EVBEBRIEKTDESCRIPREDN O dHE RRAIVINGS 3

|'i ght-regul ati on menbrane in accordance with the present

shown conprising a PPLG (pbl yithrsteateper ke | bgtérd appebabicdilof 1,a

two pol yner

15 conmpound | ayers 2, a plurality of PSA (pressure

sensitive adh@%ﬁ’te}eétﬁﬁﬁro% rendb S d 8660 AihEoUIR fres¥t invention,

anti-radi ati on

7. The PDLC film1 clgf@;}rizses a,lli t_Jhd crystal layer 11 a

5

10
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1S a three-dimeénsion cross-sec 10naf1ddrawing of
the light-regulation membrane according to the present
invention.

FIG. 3 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

i nvention is

ayer- 5, an adhesion layer 6, and two protective filns



two conducting layers 12. The liquid crystal layer 11 is 20
sandw ched_het ween the two conducting layers 12. The liquid cr(%gstal

layer 11 cAf W &ared from a conpound of hydroxyl potyPHASRERL

(meth) acrylates and nematic liquid crystal cured with a

pol yi socyanat e conpound crosslinking agent. The conducting | ayers 12
are made by neans of depositing ITO (indiumtin oxide) on a base

| ayer of PET (pol yethylene terephthal ate by neans of spattering
deposi tion. 5™dhpot yip@lysemyamate | aparpomndyr eTeedprltng epgenbr nElc on
the two conducting layers 12. Further, the polyner compound | ayers 2
are prepared fogomduwtingslayershei ol maderbal mebas efadepesitiigl ITO
(pol yet hyl ene terephthal ate), PMVA (pol ynethyl nethacrylate), PC

(pol ycar bonat gjg g fif eg{e)wm%é' WF)a BE %0}{;3@' X WEEN Py fyPne

(pol yvi nyl i dene chlori ssure sens
adhesi ve) Iayegg@p}ht s.adhesi on are .di sposed i,n-between the pol yner

t alate Ly aeans Of Spavier g depREILON ace structure 4

conpound | ayer

is formed on the surface of one )
The polymer compound layers 2 are respectively formed

on the two conducting layers 12. Further, the polymer compound
layers 2 are prepared from a plastic chemical material, for
example, PET (polyethylene terephthalate), PMMA (polymethyl
methacrylate), PC (polycarbonate), PP (polypropylene), PE
10 (polyethylene) or PVDC (polyvinylidene chloride).
The PSA (preésure 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
15 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
20 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



15 pol yner conpound | ayer 2 opposite to the PSA (pressure sensitive
adhesive) layers 3 and the PDLC film 1, conprising an anti-stain

| ayer 41, ‘gﬁ%&%@}mfﬁeflective | ayer 42 and a hard coati?ﬁrlvmm%@
The hard coating |ayer 43 is bonded to the polymer conpound |ayer 2.
The anti-reflective layer 42 is sandw ched 20 between the anti-stain
| ayer 41 and the hard coating | ayer 43. The anti-stain |layer 41 is
for protection against dirt and stains, prepared fromthernpsetting
or ganosi | oxanecqBBrigeahiacdh cedpidslsesilina canfoi kivdrodypiscaondensation
hydr ol ysi s- condensation trial koxysilane. The anti-reflective |ayer 42
i s sandwi ched tbailkwergsilageanThestamtirrefigetivél lapdr t B2 har dandatiched

| ayer 43. The hard coating |ayer 43 is sandwi ched between the 5

anti-refl ecti ygthassg' tﬁ@ﬁ‘g‘gg&% Pé)}éi”lﬁ:fl ﬁﬂm%nﬂa}@%%ratﬁrg Thgehand

coating | ayer 43 may be of craoss-1inking copolyner acrylates and

andcont ai ni ngt S QP e MBAL 16 eEarbhmt o B0 (ohRE: Hat b g
| ayer 43 can be a UV curable
anti-reflective layer 42 and the polymer compound layer 2. The
hard coating layer 43 may be made of cross-linking copolymer
acrylates and an ultraviolet absorbent, having a specifﬁc
repeating structure unit and containing a certain amount of
carbamate bond. The hard coating layer 43 can be a UV curable
10 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
15 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
20 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



10 organic coating prepared froma m xture of nulti-functional

acryl ates, acrylate as a slip agent, a crossljnkage adhesion
pr onot er, "Xﬁ&}mﬁﬁgﬁqgﬁ initiators, or a mxture of nulti IFW@P %6
acrylates, silicone acrylate as a slip agent, a (neth) acrylate

t erm nat ed t oughener, nano sized silica as 15inorganic filler, a

si l.ane coupling agent, and photo-initiators. The
anti-radiation layer 5 is forned on one.side of the other polyner
conpound | ayerfo? r&[ﬁ’ﬁé’éi‘f@)’t adberang ko aclsansparentralags 9na17h?1d1 esion
anti-ultraviolet and anti-infrared characteristics. Further, the

anti-radi ati oflayayércdn banmhdenmiie 18ktune axfyorgfamdc \salicehy afd aotyis.
The adhesion layer 6 is formed on one side of the anti-radiation

llayer 5 opposigigségrd fenfitivenedng&gwround layer 2 for repetitively
adhering to a‘transparent glass 9. The adhesion |ayer 6 can be nmade

of a m xture of org ilicone and ressur n

adhesi ve. The two pfﬁb&f"ﬁ’/é’%t?%‘év? ﬁf@gr gcrtespgp V(?i‘(’/ecrov(f%ﬂ en
t he adhesion |layer 6 and the anti-stain Iayer 41 of the surface
structure 2 The pflnsdeni layeri 6 mnd the eantirstpppabreet Allnef thaeswitapeT
(pol yet hyl ene terephthal ate). Before application of the

| i ght -regul at isoructae®rdarBhe tpretéowverfolmst? wee ttilippaBlafdms made of
respectively covered on the two opposite sides of the 10

Lllngh}:l ggguaag'?;grﬁﬁb{;%?ﬁyf&{e SterEphthAaR)eCRicPhre RESSIiEIAONT QfFkfe 4
light-regulation membrane, the two protective films 7 are
respectively covered on the two opposite sides of the

10 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

15 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 § is
switched off, the liquid crystal layer 11 of the PDLC film 1 is
20 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



application, the protective film?7 is renoved fromthe adhesion Iayer

6, and then the adhesion |ayer 6 is adhered to the surface of th
transpar enYOGPROLH4S " and then the other protective fil HFW?@O%@%&”

renoved fromthe anti-stain |ayer 41 of the surface structure 4., and
then the positive and negative termnals of the power source 8 are
respectively connected to the two conducting layers 12.with silver
conductive paste. \Wen the power source 8 is switched off, the liquid
crystal |ayer the dfghtheerpdagion | membranzy sRBsinghethol Behtaszalatinnt
arranged in an order and the refractive index of the liquid crystal
layer 11 is | ehembirbae tbheh@xti@ienddlopod opsierswhidsathatndocbenbdt laidghit

I's dispersed in the polyners of

light. At this time, the light-regulatiqn membrane causes the
glass 9 to show a frosted glass effect. When the power source 8

5 is switched on, electricity goes through the two conducting
layers 12 to conduct the liquid crystal layer 11, causing the
molecules to be in the liquid arranged and/or oriented in a
crystal-like way. At this time, the refractive index of the liquid
crystal layer 11 is equal to the external polymers, for allowing

10  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

15 methacrylate) plate or PC (polycarbonate) plate. Further, the
anti-radiation layer 5 can be made in any desi.red 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

20 membrane that the following 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



the light-regul ati on nenbrane, causing the |ight-regulation nmenbrane
to showth‘ﬁ ol}ar( f oyster white that does not admt light. At this
time, the Pg?{]?-?zé' | ati on menbrane causes the gl ass FRT2HERI453
frosted glass effect. When the power source 8 5 is swtched on,

el ectricity goes through the two conducting layers 12 to conduct the
liquid crystal |ayer 11, causing the nolecules to be in the liquid
arranged and/or oriented in a crystal-like way. At this ting, the
refractive i nde¥%iteh eweoIf ithainpwes spurce 8yler change the deansmitfance of
external polyners, for allowing 10 incident light to pass. At this
tinme, the gl asthedlightgegnldtion sembirgnaalo 4y amdpaciehighdtat tslet light
Further, the light-regul ation nenbrane of the present invention can

be adhered to pﬁw&\& t‘?ﬂcroﬁg}‘lat'hiee‘%MSQfQ ShRehidH &Y 1iighNSBuU S Hh nOndiEae
for exanpl e, (pol ynet hyT 15 met hacryl ate) plate or PC

(pol ycar bonat e). pl . Further, the antd -padi atj,aon. | ayer C b
made i n any del)i rggﬂgfeg t Pryanmaéjsﬁ K c@?%r asd&letsh%r? ﬁﬁ¥§r a& the
| i ght-regul ation nmenbrane shows a color effect when it js

nont r ansni $si biight-regulation membraRg ugibnbet H’éf‘?ﬂ%nfﬁigﬁ“ﬁ ol d@’Y a
i ght-regul ation 20 nenbrane that the follow ng characteristics and
advant ages: 1.wiindowvglassrnducbingihgyerthon? deftrulcéinDiie fohstriictioa.
el ectrically connected to the power source 8 so that a person can

switch on/of f fF@@heeVethes OxdESsi8nt Qa?*éﬁngﬁ_ sNewls afhem igRngegffatise
| i ght-regul ati on menbrane so as to blfock'light or to let |ight pass

rough the. lagmaap, ¥0, SRS b GRHp AP Wl cnance
work and saving much installation cost.

10 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

15 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

20 absorbent, containing a certain amount of carbamate bond. It

protects the glass 9 against cracking, having wear resisting and

solvent resisting characteristics.

12



5 light-regul ati on nenbrane can be directly adhered to any w ndow

gl ass of L] di Wi t hout destructing the construction. Further

t he adhesﬁgﬁgwg@%% allows the |ight-regulation menbr1:31(‘?5%‘]%2?)9’&}007683
reusabl e application, sinplifying maintenance work and savi ng nmuch
installation cost. 102. The anti-stain |layer 41 of the surface
structure 4 is prepared fromthernosetting organosil oxane resin which
conprises of colloidal silica and hydrolysis-caondensation ) )
trial koxysi | ane. TheZadiie-BPLiG (palwpendigpersge Mapiderydebufilmy iy
facilitates cleaning work. After the light-regulation nenbrane is 15
adhered to t hsagldeshed thetvodeaaniing polkmbeccoaspeasy. |Thersef dr are
the light-regul ati on nenbrane of the present invention is convenient

and practical §@pa$€d from a plastibechémdc£0haReidIayR: 4RaRipleNPET
surface structure 4 is made of cross-Ilinking copolyner acrylates and

ultraviolet 20 _a n nt.aknkng.a in

bond. It prot e@t()g?gﬂ"gﬁﬁhsggg@}gt&g:l?ﬁ%g’ gﬁg&’?éa??ﬂ%\%ﬁ%ﬂvﬁgﬁggﬁéﬁ’ng
and sol vent_ resisting characteristics, 4. The PDkC (pal yner
di spersed 15 qufd @eiycaryorateh PR {pehmrarsrenchePRedénotyid pfb?ryf%epr
conpound |l ayers 2 are prepared froma plastic chemcal material, for

exanpl e, PET (B¥D@t Hiplodpein didain¢ hadhdbe)de) PMBhgrebdyeret thed polymer
nmet hacryl ate), 5 PC (polycarbonate), PP (polypropylene), PE

(pol yet hyl ene)caﬁPBVQ@ 1@12@&9@ givlel et Sy Qup et toThRS PDQJ,’@épE)mﬁner

pol ymer conpound I ayers gi ve excel l ent support to the PDL pol ymer

G shersed 1S gpElat gl A0t PO B CORALD0 ARBE A pish

crystal) film1l. Therefgre, the light-requlation nenbrane is_ .. .
applicable to f&@éﬂ%%“@ﬂr?‘&l‘?‘f‘%‘lqg, ot POLE P ply na g aspersiedgbgnid
partition wall, etc. Wien the light-regulation nenbrane is in the
nont r ansnildsi biryssaldt fdm the THeasfo®,t thavhiight-rhguldtidm - megubraneoris
menbrane i s adhered can be used as a rear projection screen. 15 5.

The anti-radi aiggiicdsxeto ?léb%sc@f"thin will avenide dndimpntuntedf, dhddor
characteristics. Wen applied to a glass curtain wall of a building,

the Iight- i l: ' . i at i
of thesun. - aviel o ST G P HSR BRREERBIINH ML CREREO%L T R

i ndoor furniture. The . . ) . .
nontransmissible status, the glass 9 to which the light-regulation

membrane is adhered can be used as a rear projection screen.

15 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

20 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



20 anti-radiation |layer 5 also blocks infrared |ight rays fromthe

radi ati on sun, producing a heat isolation effec ke he

i ndoor spa@ézé\(}g@%#‘ﬂ w nter or cool in sumer and savié]%ffﬁﬁfgw?ogﬁé r
consunption. Therefore, the invention is an environnmentally friendly
design. Further, by means of the anti-reflective |ayer 42 of the
surface structure 4, the light-regulation nmenbrane has a | ow
reflective and a high 5 transmttance. \Wen applied to a, gl ass
curtain wal | dfowehui Fensigmptinn.| | ghteredgif.at i 8¢ nelMyeaiEOr olf dedn a
good lighting effect, saving lighting power consunption.

Al t hough part ienidissnmehogll yedtendiyt ldesign.erRudhehaby beeandesdr ithed
in detail for purposes of illustration, various 10 nodifications and
enhancenment s gy RefIRRES M IAM FePagd | e T LAPTAdRe siuthireand, s¢rpe
of the invention. What the I'nvention clal n'eg IS : 1. A

| 'i ght-regul ati;on nmenbr.ane conpri,sing: a_surface.structure, .said
surface ot ruct§ N EORpATEIEm e dasi A 18Y6r ST EHAFe @RS ofy Righ
cross-1inked organosil oxane and a hard coating |ayer being a UV

cur abl e or §anitearyaittarepr Bhaeappliehta aigkaas eupimmali D&rﬁcbﬂdd@ﬂtg,
acrylates, silicone acrylate as a slip agent, a crosslinkage adhesion
pronoter, and thbolight-regiubitdos; mamtadhespavidayesr gord diftainpg:fdect,

| i ght transm ssible plate;

saving lighting power consumption.

Although particular embodiments of the invention have
been described in detail for purposes of illustration, various
10 modifications and enhancements may be made without departing

from the spirit and scope of the invention.
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two pol yner conmpound | ayers sandw ched between the hard coating | ayer
of said surface structure and sai d adhesion |ayer; and a PDLC
(pol ynmer dispersed liquid crystal) filmsandw ched between said two
pol ymer conpound | ayers, said PDLC (pol yner dispersed liquid crystal)
filmconprising two conducting layers and a liquid crystal |ayer
sandw ched between said two conducting | ayers. 2. The

| i ght - r e§bdtathe Anvepidonagleingd i@ aimed in claim 1, wherein said
anti-stain layer is prepared fromthernosetti ng organosil oxane resin
whi ch conpri ses, af | ightdregdat i i hembPananempyidigd:ysi s- condensati on

trial koxysi | ane. 3. Alight-regul ation nenbrane conpri sing:

a surface S”UQtéﬁ'i-PaceSéﬂl‘EcﬁHEf a%?d%?%?%ﬁuewréo@bﬂﬂiﬁé‘ anidei Sdatd
| ayer prepared from cross-I1nked organosiloxane and a haré coating

| ayer being a UV curapl e organi.c coating prepared froma m xture of
Tl L £ undETEn AT CRERY | Hiols TGP 1k 5By HlogMSs a0 of | B dq EpRL, 18 aver
crosslinkage adhesion pronoter, a (nmeth) acrylate term nated

t oughenebeingarto Wi zedalsliel jocganias chalongapiapafad |fepn a sittane ecbupiling
agent, and photo-initiators; an adhesion |ayer for adhering on |ight

transnm sguidt@ordll ata€iylates, siWRoRO! 36Fprate0aPOHINGl ihayeas , sandvbssnattage
between the hard coating | ayer of said surface structure and said

adhesi on X PDL.C. (ol yrer dispersed liquid crystal)
filmsan aﬁ%ﬁéhp@@ﬁ&%énmggﬁgtghgl%%ﬁéﬁér conpound | ayers, said PDLC
(pol yner disperse&aglquid crystal) filn1cpngrising two conducti ng
|l ayers and a |3atheseon daver foqdheing AR EighH thatshesyibtapipteno
conducting layers. 4. A light-regulation nenbrane conpri sing:

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 thermosetting organosiloxane resin which
comprises of colloidal silica and hydrolvsis-condensation trialkoxysilane,

3. A light-regulation membrane comprising:

a surface structure, said surface structure comprising an anti-stain
layer prepared from cross—linked organosiloxane and a hard coating layer
being 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

15



a surface structure, said surface structure conprising an anti-stain
| ayer prepared fromcross-I|inked organosil oxane and a hard coating

| ayer being a UV curable organic coating prepared froma m xture of
mul ti functional acrylates, silicone acrylate as a slip agent, a
(meth) acrylate term nated toughener, nano sized silica as inorganic
filler, a sjlane.c% Ellng aqent an @ghoto |n|t|ators an adhesi on

| ayer forSadREFAING Ion & i ghb! BRGFeRILES BRENTp) aRfl Photo~ mltl??/%spol ynmer
conmpound | ayers sandw ched between the hard coating | ayer of said
surface struct ar edzasdors dnxkr afthiesihoni ngayet 1ghartdansmissibde PDUE; (pol yner
di spersed liquid crystal) film sandw ched between said two pol yner

conmpound | ayer gyo S&liyflePbifipotP!1 ¥FERE ﬁn&xﬂ%h&f@eﬂxx’e&vltﬂe afay8tcdbdinki lafer
conprising two conducting layers and a liquid crystal |ayer

sandWI Ch%@ Q?&%Fﬁcg%tguétule %gc& %s&%r?ar}%r %nd The

i ght -regulati on nenbrane as c Wwherein said
polyner conpound | ayers are prepared fron1aﬁﬁiast|c chem ca

mat eri al . a PDRC (yplgmes ghiperesdul 1t GRT ¥RéabY Anle sandelcapenbatiienn cpid m

5, wherein said plastic chemcal material is selected fromthe group
of PET (pwob yetlindre nemtoend playéral, atz)d, PRNMAp( hoky ndsbytlsedretihant wradte))
PC (pol ycarbonate), PP (polypropylene), PE (polyethylene) or PVDC

(pol yvi n}flllnﬁ"e@rﬁ‘pl%‘m‘érh%elonductmg labersTRGd |d 9hdirih egysadll PR FESRHAIEe S
claimed in claimb5, further conprising two pressure sensitive

adhesi ve ers o ectiye bondi ng said pol ymer conpound | ayers to
the two @Sﬁ g% §8W§l£¥gs§W8”PDLC (pol ynmer dispersed liquid

crystal) fllnl 8. The light-regulation nmenbrane as clained in
claim1, wherefnAsHight1reglipbioarnegbiane| coppiising pr epared from a
conpound of hydroxyl polyfunctional (nmeth) acrylates and nematic

| i qui d crystala cuwrégtewstrinciurppl i ¢ oy @t € raonpe WitlpCisOss lah nidtRigstain
agent . 9. The light-regulation nmenbrane as clained in claiml,

wherei n gagh %@éﬁr&ﬁngHﬁt ERsli )ﬂ?@d GPERIOE S8 Rarf ?ﬁ@e o | YET c&ftllggErlayer

(pol yet hyl ene terephthalate and a | ayer of I TO (1 ndiumtinoxi
ggggg'gf%ggg%tfag;@ng&ge%g;yﬁ@gz R ANEE R
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;
an adhesion layer for adhering on light transmissible plate;
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.

5. The light-regulation membrane as claimed in claim 1, wherein said
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10. The light-regulation nmenbrane as clainmed in claim11, wherein said
surface structure further conprises an anti-reflective |ayer

sandwi ched between said anti-stain |ayer and said hard coating |ayer.
11. The light-regul ation nmenbrane as clainmed in claim1, further
conprising an anti-radiation | ayer sandw ched between sai d adhesi on

| ayer and said PDLC éﬁ mer di sp erSﬁ? liqujd crystal) filmand

adapt ed P8rMSF SORPRGI URY§TAVA61 RHEPRIE T OB fdP {43 Tk R Fdghgterial. 12.

The light-regul ati on nenbrane as clained in claiml, wherein said
adhesi on Iayer6i§hﬁahghbﬁeaﬂaikmummbnmeomgamamméﬁmjcbhe andhaerylsacd
pressure sensitive adhesive. 13. The light-regul ati on nenbrane

as cl ai mpdadtic CtiRinBal, miterter s COMREiedl Mt WRe SErbhP RAD PRT mpaty%@ﬁyl\éﬁe
films nmade of PET(pol yethyl ene terephthalate) and respectively

covered on. Stk aANCSTANA | RYSTmERG1 MR LA ol VS L5 RS), ep

surface str

(polypropylene), PE (polyethylene) or PVDC (polyvinylidene chloride).

7. The light-regulation membrane as claimed in claim 5, 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.

8. 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.

9. The light-regulation membrane as claimed in claim 1, wherein each
said conducting laver comprises a base layver of PET (polvethylene
terephthalate and a layer of ITO (indium tinoxide) deposited on said base
layer of PET (polyethylene terephthalate by means of spattering deposition.

10. 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.

11. The light-regulation membrane as claimed in claim 1, further
comprising an anti-radiation layer sandwiched between said adhesion laver and

said PDLC (polymer dispersed liquid crystal) film and adapted for blocking
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ultraviolet light and infrared light.

12. 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.

13. 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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