| . DESCRI PTI ON LI GHT ADJUSTER AND LAM NATED GLASS 5 Technical Field The
present invention relates to a |light adjuster and a |am nated gl ass havi ng
aliquid crystal material therein, and in particular relates to a |ight
adjuster and a lam nated gl ass that enables visual field control. 10
Background Art Hitherto, electrochrom c devices (hereinafter referred to as
"EC devi ces") have been known as devices such as |ight adjusters having a
| i ght adjusting 15 capability of enabling tqe transm ssivity to be freely
adjusted (hereinafter referred to as "light ‘adjusting devices"”) . Such an
EC device is, for exanple, made from a material that undergoes a spectra
change upon an el ectrochenical redox DESGRIGTIORuch as tungsten oxi de or 20
prussi an blue, and controls the transmitted |ight by absorbing Iight.
However, because such an EC device is current driven, if the EC device is
made to have a large area, L{GBR ADTGEPHeRvONP aGRMENDPERr P5R8S the response
speed drops markedly, and degradation of constituent 25 materials due to
el ectrochem cal changes .and so on occurs during prol onged passing of a
current; such afsEd™d&AlcdI9KUs cannot be used as a light adjuster that is
(rj equir edh to bﬁ dur algihe. plrgs_reel(teafnvmarismd\t@:ltaa@%_ diol \aegilgir?htadqﬁjslt%tﬂ ng 30
evi ces have thus been used.in a.lan nate ass instead of su cur.rent
driven EC devi cédd For BRamsie HEme 16 I i 1 Giogred SHase (NoAR
liquid crystal Ithghteirmgdjaust enrs pare ikndwr aslates ol taadge odrd \aeh) ddtgin

adj usting devi CeS: Sucl% %n%ecrr%ti Clal isqu:ih Cre%%to%lesl ivg_@ﬁa%5 ﬂ(gll%istc%rn’érsolnade
froma liquid cry§¥§l mat eri a ,gan has ’
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Background Art
Hitherto, electrochromic devices (hereinafter

referred to as “EC devices”) have been known as devices
such as light adjusters having a light adjusting

15 capability of enabling the transmissivity to be freely
adjusted (hereinafter referred to as “light adjusting
devices”). Such-an EC device 1is, for example, made from
a material that undergoes a spectral change upon an
electrochemical redox reaction, such as tungsten oxide or

20 prussian blue, and controls the transmitted light by
absorbing light. However, because such an EC device is
current driven, if the EC device is made to have a large
area, then a large voltage drop arises, the response
speed drops markedly, and degradation of constituent

25 materials due to electrochemical changes and so on occurs
during prolonged passing of a current; such an EC device
thus cannot be used as a light adjuster that is required
to be durable. '

In recent years, voltage driven light adjusting

30 devices have thus been used in a laminated glass instead
of such current driven EC devices. For example, nematic
curvilinear aligned phase (NCAP) liquid crystal light
adjusters are known as such voltage driven light
adjusting devices. Such a nematic liquid crystal light

35 adjuster is made from a liquid crystal material, and has



excellent durability, and can easily be made to have a |arge area (see, for
exanpl e, Japanese Lai d-Open Patent Publication (Kohyo) No. S58-501631). As
shown in Fig. 3, in general, such a light 5 adjuster 30 is conprised of a
liquid crystal layer 33 having a light adjusting function in which a
plurality of voids 31 are filled with nematic liquid crystalline rod- |ike
nol ecul es 32 (hereinafter referred to as "liquid crystal nolecules"), and a
pair of PET filnms 34 that 10 sandwich the liquid crystal |ayer 33

t her ebetween; transparent electrically conddctive films 35 are provided on
facing surfaces of the PET filnms 34 so as to be bonded to the liquid
crystal |ayer 33Fxa@dlentvoltagei 1 stappinédcatoedhelyilgei dade yst ahatvayer 33
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polyner film36,+5 the liquid crystal layer 33, and a voltage is applied
to the liquid crystal layer 33 via this pair of

15 transparent electrically conductive films 35. The liquid
crystal layer 33 is formed of a transparent polymer film
36 having a plurality of voids 31 therein, and each void
31 is filled with liquid crystal molecules 32 so as to
form a liquid crystal capsule 37.

20 According to this light adjuster 30, when a voltage
is not being applied, the liquid crystal molecules 32
line up along the curved wall surfaces of the liquid
crystal capsules 37, and are thus not arranged along the
direction of travel of light transmitted through the

25 liquid crystal capsules 37; the optical path of the
transmitted light thus meanders around, and incident
light is scattered at boundary layers between the liquid
crystal capsules 37 and the polymer film 36, and hence
the liquid crystal layer 33 becomes cloudy. On the other

30 hand, when a voltage is applied, the liquid crystal
molecules 32 line up along the direction of the electric
field produced. At this time, if the liquid crystal
layer 33 is made from a material such that the ordinary
refractive index n, of the liquid crystal molecules 32

35 matches the refractive index np, of the polymer film 36,



3-it becomes such that boundary | ayers between the liquid crystal capsules
37 and the polyner film 36 do not exist optically, and hence |ight incident
on the liquid crystal |ayer 33 can be transmtted unhi ndered, whereby the 5
liquid crystal |ayer 33 becones transparent. Due to the above principle, the
| ight adjuster 30 has a visual field controlling capability of shutting off
the visual field through scattering of incident light when a voltage is not
bei ng applied, and securing the 10 visual field through allow ng incident
light to be transnmitted unhindered when a vbltage is being applied. As
shown in Fig. 4, the light adjuster 30 has an el ectrode structure provided
at one end of thet |beimendjwsit erha80 wherdathel dyapus barwestalthaykerqdsd the
15 transparent e,f PET 34 e
partially cut of%ﬁggédlc?ésé%soﬂ)%se or}d ﬂ}lé“qoﬁg; f{lglefndfoﬁapdc{|Ae(£olIe onﬁa%g :
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connector 41 thaf;jsy pﬁﬁsééﬁj o e, upRet s fpee&f, dhdha,pidyer paste
40. The pin conne§t1 has an extension 41la which extends in the form of

a tongue, and é%%m%@@.@m&%@qw&% AN 41a by sol der 42
(see, for exanple, Japahese tWd ldgondMysiel écaetﬂénrllg%tblalcpjaism (Kokoku)

No. H6-37395). 25 The e ectrof,e s(iructure of the l'qult adj U]f§ ek}H30 IS
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recently, fromthe view point o |rrprOV| n% fran(
As shown in Fig. 4, e light adjuster 30 has an

electrode structure provided at one end of the light
adjuster 30 where the liquid crystal layer 33, the

15 transparent electrically conductive film 35a and the PET
film 34a are partially cut off, and is comprised of a
silver paste 40 applied on an exposed part of the
transparent electrically conductive film 35b, and a pin
connector 41 that is pressed onto the upper surface of

20 the silver paste 40. The pin connector 41 has an
extension 4la which extends in the form of a tongue, and
a lead wire 43 is coupled to the extension 4la by solder
42 (see, for example, Japanese Utility Model Application
Publication (Kokoku) No. H6-37395).

25 The electrode structure of the light édjuster 30 is
exposed to the outside since it is not covered by the PET
film 34a as described above. With this electrode
structure, when the light adjuster 30 is used in a
laminated glass and is fitted into a window frame, the

30 electrode structure is swallowed into a sash or the like,
and thus it was conventionally considered that there is
no necessity to cover the light adjuster 30 with a glass
sheet or the like of the laminated glass. However,
recently, from the view point of improving handleability

35 of a laminated glass using the light adjuster 30 when



35 of a lam nated glass using the |ight adjuster 30 when 4 nounting the
glass into a window frane, there is a demand for covering this el ectrode
structure with a glass sheet or the |like. However, in the above descri bed

el ectrode structure, 5 the total thickness of the parts which need to be
covered by a glass sheet or the like, that is, the silver paste 40 and the
pi n connector 41, is less than the total thickness of the liquid crystal

| ayer 33, the PET film 34a and the transparent electrically conductive film
35a. 10 Due to this, when preparing a | am ndt ed gl ass, stress due to the
pushi ng pressure on the gl ass sheet is concentrated on the part of the

| i ght adj uster weamnd itnige the arisyssr dmt celaeatimideal 1fyragendddrange ifs land3smrghd

the PET film 344, ar& Rafitpld £ W QidrodONSeqUeN e wilthe al 3 1l -ANShasANt
electrically conductive fil'm35a and the PET film 34a are bent toward the

transparent el et %8 Iy keonductive film 35b and the PET film 34b, causing
the transparent el ec¢iduetRld,y i¢ORMCEHPER o IdeBc35Rcan@ 1the rddcaRsRERIre,

electrically_conductive film 35b to contact 20 each other and electricall]y
Short-ci rout B AT Bl (i i L1 Giidn P ToBEEs foh o dtied £
occurs wWith theby igghflaadi udteart 3 tHee Jpresenthdtnvient itdre hEd viegempadad sed
in view of the ove:- descri.bed problens, .and it is an _object of the 25
present inventi ozﬁlbta(?dp?C i dea ﬁdlondhetCtaocﬁ u4s ’erlsar} 5% I%&r%nna ed t&te?sls whi ch
are capabl e of ithpradwiasy dfarndieedhbiduitd) arvertedf laryed mpr3dverithe PEToddumr ence

of operation fajjur ot i j USt i,Scl f .t tion
To attain the a?oélvae agbﬁotat(?teheﬁﬂré nngﬁrfegittué%slge;c&é%fa I%tlﬁé C%%%Jgetﬁtvei E\?elh{] :ég%

there is préQi détea 19 ghtl sadjwistrercrapedling iy laminglied! erlypsisal sitaysrs @ ng
a plurality of pwigds tﬂ@rﬁidb Iﬁ%cstglﬁfe the %qagesi ng,Jdddl lsed with a
concentrated on the part of the light adjuster where the
transparent electrically conductive film 35a and the PET
film 34a are partially cut off. Consequently, the
15 transparent electrically conductive film 35a and the PET
film 34a are bent toward the transparent electrically
conductive film 35b and the PET film 34b, causing the
transparent electrically conductive film 35a and the
transparent electrically conductive film 35b to contact
20 each other and electrically short-circuit. As a result,
there is a problem that operation failure occurs with the
light adjuster 30.
The present invention has been devised in view of
the above-described problems, and it is an object of the
25 present invention to provide a light adjuster and a
laminated glass which are capable of improving
handleability thereof and prevent the occurrence of

operation failure of the light adjuster.

30 Disclosure of the Invention
To attain the above object, in a first aspect of the
present invention, there is provided a light adjuster
including a liquid crystal layer having a plurality of
voids therein, each of the voids being filled with a

35 liquid crystal material, a pair of substrates that



35 liquid crystal material, a pair of substrates that 5 sandwich the |iquid
crystal |ayer therebetween, at |east one of the substrates being
transparent, and transparent electrically conductive filnms provided on
respective facing surfaces of the substrates, to which power is 5 supplied
fromoutside via wiring, characterized in that the |ight adjuster conprises
an el ectrode structure fornmed of a connecting part connected to the wring,
and a connecting base that is interposed bﬁgmeen the connecting part and
one of the transparent electrically 10 conductive filns, and the el ectrode
structure has a thickness not |ess than a value of a conbined thickness of

the |iquid crystendwiy@dr thenel istHet apurisparknter ditshediesh cotduk’d sfte

film and the suhst rat e Wifraddie tihey dransparent, elestiioaddarent
conductive filmis 15 provided. |n this Ii;;gglrg%eq(::)t gr ef ecLabI y the connecting

part is formed OfCHE HHEIIY CHRBH T4 Wb HTPECtHV] hi s
aspect, prefer abﬂa;cltm;e QOMesdd nf ase 4 tordaess ,Oftcarw}echﬂCtpﬁcMI@’r | s

conductive paste a o the, 20, one electricall ductiv f|| and an
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adj uster conprises a 30 |1 UId crystal layer having a plurality of void
therein, ea€h (ﬁoﬁcﬁé:t\ﬂd{%s eishg 19 | e vﬁ%%tarqqﬁqbﬁtdf%%lf@alhasnﬁ% eri aI a

pai r of substratesi diiadssasiwi s d hendr quivh 168 Yot ad  daeindderiehatvean, at
least one of the of the liquid crystal layer, the other transparent

electrically conductive film, and the substrate on which
the other transparent electrically conductive film is

15 provided.

In this aspect, preferably the connecting part is
formed of a metallic mesh that is scaked with solder.
In this aspect, preferably the connecting base is

formed of an electrically conductive paste applied to the

20 one electrically conductive film, and an electrically
conductive tape that is stuck on the electrically
conductive paste.
| To attain the above object, in a second aspect of
the present invention, there is provided a light

25 laminated glass including a pair of glass sheets facing
each other, intermediate layers provided on respective
facing surfaces of the pair of glass sheets, and a light
adjuster sandwiched between the intermediate layers,
characterized in that the light adjuster comprises a

30 1liquid crystal layer having a plurality of voids therein,
each of the voids being filled with a liquid crystal
material, a pair of substrates that sandwich the liquid
crystal layer therebetween, at least one of the
substrates being transparent, transparent electrically

35 conductive films provided on respective facing surfaces



substrates being transparent, transparent electrically 35 conductive filns
provi ded on respective facing surfaces 6 of the substrates, to which power
is supplied from outside via wiring, and an el ectrode structure formed of

a connecting part connected to the wiring, and a connecting base that is

i nt erposed between the connecting 5 part and one of the transparent
electrically conductive filns, and the el ectrode structure has a thickness
not |less than a value of a conbined thickness of the liquid crystal |ayer,
t he other transparent electrically conductive film and the substrate on

whi ch the other 10 transgarent electrically conductive filmis provided, and
not more than a%faltli® §HPELEGHESned Ot WdkReBSVEL tRe SUPPddied &hyp&tal | ayer,

the ot her transpatendeeheet hiieahhy ag@nductivetirole sthecsuhst rratrmedn oshi ch
the other transparent gLectric%lly conductive &%:ntis provi ded, and 15 the
i ntermedi ate | ajeFC BFCEf "Be8Eritpt P8R 6T SCh& OO A% g 1BPE 219 &€ a secti onal
vi ew of the schemahecticgndusecthan df dnltamprateld bgitassnusineg cannieghti ng

adj uster 20.accaording tao_a fi.r enbaodi_ment. _of the. pre t inventiaon:, FIG
21§ a secti bnaf i ener SPRe Chc RSat P SRHSET oISy SO 3 A W Ar B ‘glss

using a |ight adjidster andctbedengctoodesetondtampotiarent tofi cikne spr esént
nvention; 25 FhGss3hanasseali@nal U eyndlinbhe :1GReFRLIC o Capsl ughison of a
conventional |ight adjuster; an I I'S a sectional view of the
schemati c const FE¥Eten dRYeHe Ehecritbgd $trpperarensft ellRetrdemvént i onal |i ght

adeSt?r- 30 Be%bn@ﬂ@%i@%rfga&£YEﬂ@ Qule %ﬁ%sk@ﬁ%@tb@nwﬁibhgﬁhea@k%%&er

according to a first enbodi nent of the present .invention wll now be

descri bed W}Qh transparent electrically conductive film 1s provided, and
not more than a value of a combined thickness of the
liquid crystal layer, the other transparent electrically
conductive film, the substrate on which the other
transparent electrically conductive film is provided, and

15 the intermediate layer.

Brief Description of the Drawings
FIG. 1 is a sectional view of the schematic
construction of a laminated glass using a light adjuster
20 according to a first embodiment of the present invention;
FIG. 2 is a sectional view of the schematic
construction of a laminated glass using a light adjuster
according to a second embodiment of the present
invention;
25 FIG. 3 is a sectional view of the schematic
construction of a conventional light adjuster; and
FIG. 4 is a sectional view of the schematic
construction of the electrode structure of the
conventional light adjuster.
30
Best Mode for Carrying Out the Invention
A light adjuster according to a first embodiment of
the present invention will now be described with
reference to the drawings.

35 FIG. 1 is a sectional view of the schematic



reference to the drawings. 35 FIG 1 is a sectional view of the schematic 7
construction of a lamnated glass using the light adjuster according to the
first enmbodi nent of the present invention. In FIG 1, the |lam nated gl ass
100 is conprised of a 5 pair of glass sheets 10la and 101b that are

di sposed in facing relation to each other, transparent internediate |ayers
102a and 102b provi ded on respective facing surfaces of the glass sheets
101la and 101b that are fornmed of, for exanple, EVA (copolyner of ethylene
vinyl 10 acetate), and a |light adjuster 103, described below, that 1is
sandwi ched between the internediate | ayers 102a and ., 102b. The |i ght

adj uster 103 is COMYTEEA It A 13 A 1S3t B 22 11D S r e bf a
transparent pol ya@judtdimadd ddindrade e af 1 84 ©Xetisyd Nge st pd oirehé tyrofenoi ds
104 therein, and liquid crystal capsules 107 formed of liquid crystal

nol ecul es 1061yﬁ9ﬁ§%§%?%d in the voids 104, a pair of PET films
(substrates) 109a andirl Q8 t gt tisandwioctatdie dliaps dl @7 yist atomh@yesed 08 a

t her ebet ween,. a 0 ar ent i ca ive fil 110b
that are pr 0\?i d %lﬁ C%fes eag ?v%%%c?e%dis%r%%%egﬁc}?ﬁéey %%él rcﬁ%?&%%%d?? ns
109a and 109b. Fiatihes pelovided to eeh etlbnf tienspaentadinstencedOdtés an

el ectrode structirg,, dp@ggi%ﬁgt%je@%ﬁm%bbi %%‘%9@91@@ faPpiy of the 25

transparent electrically con m 1l s exposed wth the

liquid crystal |ayefaa®ed of Hde t¢espatieantt el Eitaizad |0 Bondigtiaeefil m 110a
and the PET filmdROa bej nhpastdley, atitn ofdopdhyise €l SELE O St USiny

incl udes a ﬁg)nnecti ng b)ase 0 Eﬂ&@?d oé, a sil yeéﬁ pfﬁte 1 1<it1 aetl- S ﬁfgl i ed
o the expdded Partaot) 1 'Y rd ert9BiE T it ey % %74 nf13a%b
and a copper tapes ld@ndibdhéd dtedkerdntideintermediate layers 102a and
102b.
The light adjuster 103 is comprised of a liquid
crystal layer 108 formed of a transparent polymer film
15 105 made of a latex having a plurality of voids 104
therein, and liquid crystal capsules 107 formed of liquid
crystal molecules 106 being filled in the voids 104, a
pair of PET films (substrates) 109a and 109b that
sandwich the liquid crystal layer 108 therebetween, and
20 transparent electrically conductive films 110a and 110b
that are provided on respective facing surfaces of the
pair of PET films 109a and 109b. Further provided at one
end of the light adjuster 103 is an electrode structure,
described below, which is provided on a part of the
25 transparent electrically conductive film 110b which is
exposed with the liquid crystal layer 108, the
transparent electrically conductive film 110a and the PET
film 109%9a being partially cut off.
This electrode structure includes a connecting base
30 formed of a silver paste 111 that is applied to the
exposed part of the transparent electrically conductive
film 110b and a copper tape 112 that is stuck on the
upper surface of the silver paste 111, and a tabular
connector (connecting part) 113 formed, for example, of a

35 metal such as copper, that is pressed onto the copper



upper surface of the silver paste 111, and a tabular connector (connecting
part) 113 forned, for exanple, of a 35 nmetal such as copper, that is pressed
onto the copper 8 tape 112 at one end thereof while the other end protrudes
fromthe periphery of the lamnated glass 100. Alead line (wring) 115 is
secured to the connector 113 by solder 114 to supply power from an external
power source, 5 not shown. Further, the light adjuster 103 includes an

el ectrode structure, not shown, having a singlar construction to the
above-descri bed el ectrode structure, that is provided on an exposed part of
the transparent 10 electrically conductive film110a at the other end of the

| i ght adj uster ITRe Whh atheng gird ddjusadr whade gdierot\@plaret P ieles ead

line 115 is transmy tigth tﬁbﬁigﬁuérr nspanent] argleatdd caldds conduchi veati | ms
110a and 110b via the 15 sol der. 114, the connector 113, the caopper tape 112

and the silver P "M End khet & rSHfPERMHC dtTIEAINPT contiidt i ve
films 110a and lddibeappl 4 val tage ity ddweer [fixgn drecrasstedndlaywelO&ource,
According to_.the |, qg adj uster 103, when a voltage 20 is not being applied
to the I|iqui cﬁygi%iq%%mﬂ 108, the liquid crystal nolecules 106 [ine up
al ong the curved walBusirdrgceheoflitghg ladjuist ear Yist3alincdpsigsesnl07, the

optical path of sm i ght_ t ander.s r.o : i nci dent
light is scattef%gggﬁaggﬁEﬁ%&%gfgk%afg?Q%%ggﬁgeggFﬁémffhE?%uggggtaI capsul es
107 and the polsarEtfidtmas o diite o tdes diided rgmingldd graructoge,
becormes cl oudy. ¢ hes giher; hand,, agerding 4 40 & ldighte ad| dsfeim 103,

when a voltage is applied to the Iliquidcrystal |ayer 108, the’liquid

crystal nol éful 3l aige i neuplugtonit themilldx iagn tdre e end iaf fiha d
produced, and ati{dHt$s ddy®stsue gy the liquid crysta

With the light adjuster 103, power supplied by the
lead line 115 is transmitted to the transparent
electrically conductive films 110a and 110b via the

15 solder 114, the connector 113, the copper tape 112 and
the silver paste 111, and the transparent electrically
conductive films 110a and 110b apply voltage to the
liquid crystal layer 108.

According to the light adjuster 103, when a voltage

20 1is not being applied to the ligquid crystal layer 108, the
liquid crystal molecules 106 line up along the curved
wall surfaces of the liquid crystal capsules 107, the
optical path of the transmitted light thus meanders
around, and incident light is scattered at boundary

25 layers between the liquid crystal capsules 107 and the
polymer film 105, and hence the liquid crystal layer 108
becomes cloudy. On the other hand, according to this
light adjuster 103, when a voltage is applied to the
liquid crystal layer 108, the liquid crystal molecules

30 106 line up along the direction of the electric field
produced, and at this time, due to the liquid crystal
layer 108 being made from a material such that the
ordinary refractive index n, of the liquid crystal
molecules 106 matches the refractive index np, of the

35 polymer film 105, it becomes such that boundary layers



| ayer 108 being made froma material such that the ordinary refractive
index no of the liquid crystal nolecules 106 matches the refractive index
nP of the 35 polymer film 105, it becones such that boundary | ayers 9
between the liquid crystal capsules 107 and the polynmer film 105 do not

exi st optically, and hence light incident on the liquid crystal |ayer 108
can be transmtted unhindered, whereby the liquid crystal |ayer 108 becones
5 transparent. Further, in the light adjuster 103, related conponent parts
are adjusted in thickness such that the val'ue of the conbi ned thickness of

the silver paste 111, the copper tape 112, and the connector 113 is not
| ess 10 than t héafalass ¢he Hd drbicied i clamsss a5t ke andyding Rerlyited

| ayer 108, the tfrlelrﬁm@rzseraio RlRCldiGA! lopt ieeNduGt iarRl fHdrBel 103yh tangdike nRET
film109a, for exanple, . the former caonbi ned thi ckness val ue s 220 m

Further, the c&bdmentl isarics e tadj dsved il0 & madkiss £ AN itHad 15 t he

val ue of the cormimeﬁietﬂasdc;km@&&emfy e Siilquan pasist alllbydrhe 060 pRefonteane

112, and the coqpector is not nore than the value of the conbi ned

t hi ckness of °t hé E¥1dﬁ?ﬁﬂb 'ystal |layer 108, the transparent electrically

conducti ve f|In]llOaFu&h@eEETlmlkmelagghtaadjmh¢e201wmbemmﬂakawe | ayer 102a.

The |ight adjust ing.to the f di cl el,ect rode
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structure conprise connect or i'sS connecte l'ead |ine
115 via the solvdruel 14, témwménsqeld/éﬁuﬁé@te@smﬁ & tsid veopparstas lildpe 112

that are interpqggd n ddae 101@””%9400rth3e1%or§{&tt&9 TrANSPH RNt ess
electricall conductlve f|In111 he val ue of the conbi ned t hi ckness of
the silver é@st gham the H’@lé{?pﬁ’efr qh§p§%@zn%&n%r@§rﬁn@ci dhe1 13 qud Aot

| ess than the valugstefl tihggonigied Hhitakiness reintt ke &&Q& diicguild, crystal | ayer
108, the transDareQﬁuﬁLﬁ%}%!ﬁalEﬁOa, and the PET film 109a, for example,
the former combined thickness wvalue is 220um. Further,
the component parts are adjusted in thickness such that
15 the value of the combined thickness of the silver paste
111, the copper tape 112, and the connector 113 is not
more than the value of the combined thickness of the
liquid crystal layer 108, the transparent electrically
conductive film 110a, the PET film 10%9a, and the
20 intermediate layer 102a.

The light adjuster according to the first embodiment
includes an electrode structure comprised of the
connector 113 that is connected to the lead line 115 via
the solder 114, and the silver paste 111 and the copper

25 tape 112 that are interposed between the connector 113
and the transparent electrically conductive film 110b.
The value of the combined thickness of the silver paste
111, the copper tape 112, and the connector 113 is not
less than the value of the combined thickness of the

30 liquid crystal layer 108, the transparent electrically
conductive film 110a, and the PET film 10%a, and at the
same time, the value of the combined thickness of the
silver paste 111, the copper tape 112, and the connector
113 is not more than the value of the combined thickness

35 of the liquid crystal layer 108, the transparent



conductive filmll1Ga, and the PET film 109a, and at the sane tine, the

val ue of the conbined thickness of the silver paste 111, the copper tape
112, and the connector 113 is not nore than the value of the conbined

t hi ckness 35 of the liquid crystal |ayer 108, the transparent 10
electrically conductive film110a, the PET film 109a, and the internedi ate
| ayer 102a. Due to this, stress caused by the pushing pressure on the gl ass
sheet 10la is not concentrated on the part .qf the |ight adjuster where the
5 transparent electrically conductive film12I1l0a is wpartially cut off,
whereby operation failure of the light adjuster 103 can be prevented. At

the same tinme, é%ﬂe@?qlflc%]kﬂeyl‘?ﬂré?q@m‘éﬁ ef 1 ekl 0ot RE B1 BBt Q4R and

structure is totd | nedtsdiethtd heapdd VEI2 PAStDRIel D g, coppeysd apaiskyy 112
and the connectaor 113 will never push up vvar t he. end §§ éljg@[of t he gl ass
h

sheet 10la, and RhULDRUTHEHELT S%lurecroa%k T S 4151d'9f the

| am nat ed gl ass décerctara ted pjirthehi’EE gshrFus f helie 1ighiteadi ghtendjiusiert 103,
the silver p st 15 111 is Iled t the t spar ent . el rlcaIIy
conductive rﬁ]iafb?fa%en%tt e %t()]foberp][ (il‘bcngg st€c1km Pf@ aste-
applied sil ver past el dlilly Ast apf@,smme;rekbne epefatceomffat here r@ﬁs*pm ehtght
electrically co I f o] t a Vv ength
of the copper tape é:L &2 1(%:3;3%9 %?%%Rg%lt%‘e)re yql‘"lml'iéz |Sjs§n§ogsll eeV%tr{
reliably secureths eb@?@@wdmﬁiubw% 1022 hef etﬂ’e%t@b@@tlé@qkﬁjc%wlectul\iexis a

description w | |tcb@a913)’ec§‘r19§h@d| e adi st %a@@&qﬁl NOtRO @oé@&@n@'a
enbodi nent of the present invention vmth reference to the draw n 25 FI G

2 is a sectil@nal 114 ANdftRheSTUMTERT cl L T onst+ (RITON RISR VRS Fat g?%‘%s
using the |ight peel st est %}wr@i@stﬂlé@@ BELHN Chredrboshh sreddcof réee PF esent

| nvention. In th?rs CO”P e gggnShegg f&ﬂgtgkltherhgﬁgkated glass 100
can be prevented.
Further, in the light adjuster 103, the silver paste

15 111 is applied to the transparent electrically conductive
film 110b, and the copper tape 112 is stuck on the paste-
applied silver paste 111. As a result, the surface of
the transparent electrically conductive film 110b becomes
smooth and the adhesive strength of the copper tape 112

20 can be improved, whereby it is possible to reliably
secure electrical conduction in the electrode structure.

Next, a description will be given of a light
adjuster according to a second embodiment of the present
invention with reference to the drawings.

25 FIG. 2 is a sectional view of the schematic
construction of a laminated glass using the light
adjuster according to the second embodiment of the
present invention.

In the second embodiment, the construction and

30 operation are basically the same as those of the first
embodiment described above and thus description of parts
of the construction and operation which are redundant is
omitted, and a description will be given of parts of the
construction and operation which differ from the first

35 embodiment.



30 operation are basically the same as those of the first enbodi nent

descri bed above and thus description of parts of the construction and
operation which are redundant is omtted, and a description will be given
of parts of the construction and operation which differ fromthe first 35
enbodinent. 11 In FIG 2, the light adjuster 200 includes an el ectrode
structure conprised of a connecting base forned of the silver paste 111
that is applied to an exposed part of the transparent electrically
conductive film 110b 5 at one end of the Iidﬁt adj uster 200, and the copper
tape 112 that is stuck on the upper surface of the silver paste 111, and a
connect or (connecti ngdmpdity. 201 the tlheghtf ednuwfter 2G4 pirfcolrurh&js ofn a metallic

Imglf/grt Qthai ani rgs ch%ﬁfrga W t%%’g &Wﬁﬁge& he sozﬁorﬁ{@c% der ]tgael ng .eg',[ °

the connector 20Af Herorfeisl vesedasdd adtl lorfdadnd & marbifed ot @ c@ﬁi{fé‘ieq ape
112, and the othiert eyxd RC RS SReEed élcééﬂlel&:ﬂalq/ ld dyeqdddi $dati 18 uppdp es

power from ag ext ernal o%\e sQurce, not shown. in the first

embodi ment, the 44§ ¢ht® a‘:g] Glerthrpg 1 Eisrﬁqré e @D STWRRUT e B an
exposed part of 11216:Haftarh5d)83’tﬁf&k eJreaitd aadger canditcdd wef fiHan dilBkemt t he
other end of the |i dj ust 200. A cord the 1ight uster_of the
second 20 enboditi a]‘rf Oﬁrﬁecctdlrn Cfog]’qﬁe%“d)fg f%)afﬁ]c i t hat
is soaked with sﬁ)dlderof Teh usst; - dvph efro rindeerd Iqﬁghi mead;]u]sicerme?:ﬂﬂ titsatusiedd in the

lam nated gl ass 100, eée -k];etv?eeﬁﬁt eofcot Ethﬁl%(%d%'tsn Jrade to
rep

protrude fromthe ery o ass I'n order to nmake the
25 connect oﬂ0201lra¢ﬁjrm€hélélfe%dlaya"le 110125;“i cort a;lcft %aﬂd‘tﬁd)t"hletrh sektepar Wiwthi ch

protrudes can fragl yshandy and )l 'bélCHg ndit&dd erg i ddh i hesr pad Sbecomes
Therefore, the handleability of the |am nated glass 100 usi ng1 t he é"
adj ust er 200 secured at one end thereof to the copper tape an

the other end becomes secured to the lead line 115 that
supplies power from an external power source, not shown.

15 As in the first embodiment, the light adjuster 200
has a similar electrode structure on an exposed part of
the transparent electrically conductive film 110b at the
other end of the light adjuster 200.

According to the light adjuster of the second

20 embodiment, the connector 201 is formed of a metallic
mesh that is soaked with solder. Thus, when the light
adjuster 200 is used in the laminated glass 100, even if
a part of the connector 201 is made to protrude from the
periphery of the laminated glass 100 in order to make the

25 connector 201 and the lead line 115 contact each other,
the part which protrudes can freely bend and will not
interfere with other parts. Therefore, the handleability
of the laminated glass 100 using the light adjuster 200
can be improved.

30 In the light adjusters of the first and second
embodiments described above, the silver paste 111 is
applied to the exposed part of the transparent
electrically conductive film 110. However, the paste
which is to be applied is not limited to this, and may be

35 of any material which has electrical conductivity and can



can be inproved. 30 In the light adjusters of the first and second

enbodi nents descri bed above, the silver paste 111 is applied to the exposed
part of the transparent electrically conductive film 110. However, the paste
which is to be applied is not limted to this, and may be 35 of any

mat eri al which has electrical conductivity and can 12 snooth the surface of
the transparent electrically conductive film 110 when it hardens. Further,
with the light adjusters of the first and fcond enbodi ments descri bed
above, the copper tape 112 5 is stuck on the silver paste 111. However, the
material which is to be stuck on the silver paste 111 is not, |limted to
this, and may bewfotghyhmtBsrif@Acawtiichhfad radiseaandale l&siducta ity as wel |

as adhesive streagiduc@nd may be,o Wferexamplaaden et al pl ate having
el ectrical 10 conducti vi as Welhl s adhesi ve .strength. ill_further, with
&2’(? e gé?crﬁ

the light adjusters Jf*GHEFi Mt d AR deten s st advle,
t he connecting dmsed erflardiedcdrfs tdesiibeelr gpastee Thk arubddre teqpperl2 t ape

L12. However. there g nod iyfid atign o the number 1o of epher 5 phigh form
t he connecting base, and tor exanple, € connéecting basé may be “forted of
a single nmenberwhihilchi albdsoidss andid atn dis ofi vl ursftacel 10f itshenot
transparent el ectyicald y yct i fi Qa ast&leat rhcdly n
conductivity. 20 1 nlgaés_t rtlogl )l iac_‘zldblilq"Jl}}tﬂﬁei\cco?J1 |}hng to t%e IVJllght a jsust er of
the present inwfdtoncahearqymt iadjtistasr wedd af aldh@siste sstrangtdye and

formed of a conm%&;iw, Pt SRR ed T M1 i1Gt A A 2P LIUIMEGHdNY base
that is interposed between the connecting_ part and one of transparent
el ectrical | y9coftRRAYSA FiTHeS e af QRS Vs StHeeteet rode structure

bei ng not |ess Still further, with the light adjusters of the first
and second embodiments described above, the connecting
base is formed of the silver paste 111 and the copper
tape 112. However, there is no limitation on the number
15 of members which form the connecting base, and for
example, the connecting base may be formed of a single
member which absorbs undulations of the surface of the
transparent electrically conductive film 110 and has
electrical conductivity.
20
Industrial Applicability
According to the light adjuster of the present
invention, the light adjuster has an electrode structure
formed of a connecting part connected to wiring, and a
25 connecting base that is interposed between the connecting
part and one of transparent electrically conductive films,
the thickness of the electrode structure being not less
than the value of the combined thickness of the liquid
crystal layer, the other transparent electrically
30 conductive film, and the substrate on which the other
transparent electrically conductive film is provided.
Therefore, when the light adjuster is used in a laminated
glass, stress caused by the pushing pressure on the glass
sheet is not concentrated on the part of the light

35 adjuster where the other transparent electrically



than the value of the conbined thickness of the liquid crystal layer, the
ot her transparent electrically 30 conductive film and the substrate on

whi ch the other transparent electrically conductive filmis provided.
Therefore, when the light adjuster is used in a |lam nated glass, stress
caused by the pushing pressure on the glass sheet is not concentrated on
the part of the light 35 adjuster where the other transparent electrically
13 conductive filmis partially cut off, mhggeby operation failure of the

| i ght adjuster can be prevented. Further, actording to the |light adjuster of
the present invention, the connecting part is forned of a 5 netallic nesh
that is soaked WA uwdliger fifmusis \Ef?e“%ltaﬁely 1GUghto T wEdeeieh s Qpsed GiPra

| ani nated gl ass,faveird fof tHeRarnt Pt e e ddNdPPrevch tirde to protrude
fromthe periphery of the |am nated glass .in (?ergﬁ{t t o, .make the onnect i ng

part and the |ead |in@TF IS TcofCEX" 6t e h@ P Skhicth Shfot r udes
can freely bend paebsant |imaint iigi,ertfrer eorridrtathepgar tis fHhereef afe,a t he

handl eabi | it of .t | am nat | ass usi,ng, the Iight, adju r cap_he

i mproved. Ac%or g}entgahtelolci ﬁneeﬁe}ll gtg}agtadﬁsusstoeark%jf Wtlﬁceh ﬁ%}elsdeenrt’ iéglshv‘é'ﬁ??oﬁ?et he
connecti ng base ligghHtorareidisdferan s elssct rircad | hamtioredect iode spastegyeapplfi ed to
one of the eleciri onductd i - eliectri tive
tape that is st cark tg?fi Bkllteh%el ect re%é(f%r{c‘{/ ﬂ%otng{}gtn?\}jee ;)tg)s#;erl.o(%%‘ljeo?ée ore, LEtq'lﬁ}'e
surface of the &frizhayvarspdmentl adis@atad dlliasscdmdwddere ta Makse ddves

smooth and the adhesiveptgangtdhPitHdea &leatirealily conduat idten AR gan
be inproved, As a result, it is possible to reliably secure electrical

conduction A t H&'%IRERY ode chs tRmpttiidss BaddGdingans e Wrilndedd gl ass
of the present iinmtearfidren,witthe d@ramalead gl asbera¢budesthepabhdotapghiassy

of the laminated glass using the light adjuster can be
improved.
According to the light adjuster of the present

15 invention, the connecting base is formed of an
electrically conductive paste applied to one of the
electrically conductive films, and an electrically
conductive tape that 1is stuck on the electrically
conductive paste. Therefore, the surface of the one

20 transparent electrically conductive film becomes smooth
and the adhesive strength of the electrically conductive
tape can be improved. As a result, it is possible to
reliably secure electrical conduction in the electrode
structure.

25 According to the laminated glass of the present
invention, the laminated glass includes a pair of glass
sheets facing each other, intermediate layers provided on
respective facing surfaces of the pair of glass sheets,
and a light adjuster sandwiched between the intermediate

30 layers, characterized in that the light adjuster
comprises a liquid crystal layer having a plurality of
voids therein, each of the voids being filled with a
liquid crystal material, a pair of substrates that
sandwich the liquid crystal layer therebetween, at least

35 one of the substrates being transparent, transparent



sheets facing each other, internmedi ate |ayers provided on respective facing
surfaces of the pair of glass sheets, and a light adjuster sandw ched
between the internmediate 30 | ayers, characterized in that the |ight adjuster
conprises a liquid crystal layer having a plurality of voids therein, each
of the voids being filled wth a |liquid crystal material, a pair of
substrates that sandwich the liquid crystal |ayer therebetween, at |east 35
one of the substrates being transparent, tr ysparent 14 electrically
conductive filns provided on respective facing surfaces of the substrates,
to which power is supplied fromoutside via wiring, and an el ectrode
structure forne@lefta iceidectongusarityec dAREEt &F ovd dsise B iaShRyt 8l a

connecting base fhathg $urHaeeR0%ed thel WeeR t rithe sCORREGH NG, RRYle@and; one of
t he transparent trically conductive filns, and the electrode structure

el ec ]
has a thickness$ %Ilt?gs LrRgh Ox Wddfe Vo ¥1TEni A R QLREEE I the 1 quid
crystal |ayer, tshewithetr ¥ riweansFareriongleettinhicc@ldnt camdueitade fd ltne and

t he substrage on whi ch th otQFr thn%P rentt %&ptricakky ($%QP ctizgﬂfilm
i s provided, > and "ot oY Rarif ANGE e %258 EORGi ddd EHTHRRESS GRS
liquid crystal Itdneerconnketioighea rttr amspanento feltéet tirealdpareortducti ve film
the 15 substrat i ther .tra ren | ectrigal l.y onducti ve
filmis provide%}ggﬁgﬂfﬁgjéﬂgégﬁggﬁﬁk% &3@3?/ %%ﬁé OF§%C§f¥§%§ caused by
t he pushing pressuustore hes gl 4ds cdinests inotndtessotdeam ratved ven athe part of

the light adj ustgl,\Meef & Hilk&HAUNRe: rt%%sﬁeih%ri;d ?Jlr%i‘sttrail(?@ahbérz,p tHNAHGH v e

filmis partially cut off, whereby operation ailure of the |'ight adjuster
can be prevéht edraRsPERENts ghe tirkea Lliye comeeictdde dtildet d¢€ Wil not push

upward the end sp@ydtirer Ofort b idhashesheler andnidpas cPRC WG cadflya crack
of the glass Sh%%tnd%fcttir\]r% lf%qimnaitse%r%lvaisdsedgagn %ol%en%rr%v‘?:r}]dta%d'a value of
a combined thickness of the liquid crystal layer, the
other transparent electrically conductive film, the
15 substrate on which the other transparent electrically
conductive film is provided, and the intermediate layer.
Therefore, stress caused by the pushing pressure on the
glass sheet is not concentrated on the part of the light
adjuster where the other transparent electrically
20 conductive film is partially cut off, whereby operation
failure of the light adjuster can be prevented. At the
same time, the electrode structure will not push upward
the end portion of the glass sheet, and thus occurrence
of a crack of the glass sheet of the laminated glass can

25 be prevented.



15 CLAIM5 1. Alight adjuster including a liquid crystal |layer having a
plurality of voids therein, each of said 5 voids being filled with a liquid
crystal material, a pair of substrates that sandwich said liquid crysta

| ayer therebetween, at |east one of said substrates being transparent, and
transparent electrically conductive filnms provided on respective facing
surfaces of said 10 substrates, to which power is supplied fromoutside via
Wi ring, characterized in that: the |ight adjuster conprises an el ectrode
structure fornmed of a connecting part connégted to the wiring, and 15 a
connecting base that is interposed between said connecting part and one of
said transparent electrically conductiveCltPI¥S: and said el ectrode
structure has a thickness not |Iess than a value of a combined thickness of

said liquid 20 crystal layer, the other transparent electr.ically conductive
Film and said substriate dh MiAith WP GhAmC ARHREhdr drid BT 1
conductive fil misygr drwiaty £2.pAuta gty aslf usd ds ashetai mededch cb i $a ild

wherein said connecti.ng part. | orned of,a netallic sh that js 25
et i . Sor QRSS! S R ol S S0 i A e P A Sl S a4
connecti ng base ofs furstechtofs arhatl exdndwiath ysaicbndupiidecpastal abpyeed to

sai d one el ect i gallyo gondyctive Lilmoand, an.gl ectpical Ly canduet i ve tape

that 30 is stuck on sal ctrically conductive paste. A l'am nated gl ass
i ncludi ng a pai rtxEngpasnt shted st farsparedcre dfericd hereamtiugtel Yayer s

provided on respegid verdAddW sWrfdges-ofveatd-pad rsfrlass,sheeis, and a
| i ght adj uster sandwi ched between said internedi ate, 35 |ayers, . ,
characteri zed i m49sftrates, to which power is supplied from outside via

wiring,

characterized in that:

the light adjuster comprises an electrode structure
formed of a connecting part connected to the wiring, and

15 a connecting base that is interposed between said
connecting part and one of said transparent electrically
conductive films; and

said electrode structure has a thickness not less
than a value of a combined thickness of said liquid

20 crystal layer, the other transparent electrically
conductive film, and said substrate on which said other
transparent electrically conductive film is provided.

2. A light adjuster as claimed in claim 1, wherein
said connecting part is formed of a metallic mesh that is

25 socaked with solder.

3. A light adjuster as claimed in claim 1, wherein
said connecting base is formed of an electrically
conductive paste applied to said one electrically
conductive film, and an electrically conductive tape that

30 is stuck on said electrically conductive paste.

4. A laminated glass including a pair of glass
sheets facing each other, intermediate layers provided on
respective facing surfaces of said pair of glass sheets,
and a light adjuster sandwiched between said intermediate

35 layers, characterized in that:



16 said light adjuster conprises a liquid crystal layer having a plurality
of voids therein, each of said voids being filled wth a |iquid crystal
.material, a pair of substrates that sandwi ch said |liquid crystal |ayer 5

t her ebet ween, at | east one of said substrates being transparent,

transparent electrically conductive filnms provided on respective facing
surfaces of said substrates, to which power is supplied fromoutside via
wiring, and an electrode structure forned ﬂE a connecting part 10 connected
to the wiring, and a connecting base that is interposed between said
connecting part and one of said transparent electrically conductive filns;
and sai d el ectrode stPd€t diehkasdd Ubhieck FEESTASES| ése 1 PH&h C& Vrdlade 16yed

conbi ned t hi ckness,i¢fy Saa'?(idriaqliit o¥5 veriyist ahelraver,, dahe effheyaitd arspry ent
electrically conductive film .and sai.d substrate _on whi ch said other
transparent el eQSiNGaliy 1e6hdd&t Pe 1A STYSHALIEF FeEd L nét Bdre Athan a
val ue of a conbiswes trhitelsness tofsasaivd chl isguidd 1diGystoalc dyayterl, ltdyerot her

t ranspar ent gle%%{ic ”ﬁ§ 20 condgpti%e film,. sai.d su?)trate on which said

other transpar ent @ectical B cohrdic e i PRk S %’\Fir&et S 8fd"%ai d
i nternmedi at e | ayieransparent, transparent electrically conductive films
provided on respective facing surfaces of said substrates,
to which power is supplied from outside via wiring, and
an electrode structure formed of a connecting part
10 connected to the wiring, and a connecting base that is
interposed between said connecting part and one of said
transparent electrically conductive films; and
said electrode structure has a thickness not less
than a value of a combined thickness of said liquid
15 «crystal layer, the other transparent electrically
conductive film, and said substrate on which said other
transparent electrically conductive film is provided, and
not more than a value of a combined thickness of said
liquid crystal layer, the other transparent electrically
20 conductive film, said substrate on which said other
transparent electrically conductive film is provided, and

saild intermediate layer.





