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
a liquid crystal material therein, and in particular relates to a |ight
adjuster and a | am 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 the transm ssivity to be freely
adjusted (hereinafter referred to as "light adjusting devices"”) . Such an
EC device is, for exanple, made fr tegi al that undergoes a spectra
change upon an el ectrochem cal ré%giggégg#ggn; such as tungsten oxide or 20
prussi an blue, and controls the transmitted |ight by absorbing Iight.
However, because such argkG @@Wd@%ﬂﬁsANB“LMM?NA*ED“ﬁhAéé 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 naterlals due to

el ectroghem &l chanoes. ppd 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 The abFesent FRYMELYRaFelateft B@eddtivBh PAGHELEd) usting 30
devi ces havgnd @Sl%ﬁﬂat@@dglé\sél havingt 8d1 ghasa trgtead mafesueh current

driven EC devices. For exa tic _curvilinear aligned phase (NCAP)
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fron1albiquid crystal material, and has

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 is, for example, made from
a material that undergoes a spectral change upon an
electrochemical redox reaction, such as tungstén 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



2 excellent durability, and can easily be made to have a |arge area (see,
for exanple, 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 I3 quid crystal |ayer 33
“therebetween; transparent electrically conductive filns 35 are provided on

faci ng surfaces, of qt P hl.ns 34 : t | Qi
crystal |ayer %@X(%e&nl%%z} %‘?g&?ﬁé”a?&‘?? rpt%estlﬁquf‘éjd?%d&créﬁtﬂaa}‘p#ﬁer 33
via this pair RIDF tar@dspaesnt fdec¥amuld y anrdras VaidiQreBatyit | i qui d

crystal layer 33418 d950%d dyr apspaysuspdymer film 36 having a
plurality of voids 31 tlhere(?%,@an)d e oA LS filled with Iiquid

crystal nol ecul es 32Ss&h@smt dn fididm 2/ ilguidern&tpdt-alSUHpsulle AL 20
According t9 thifddt@H 3adjitstempdd sy & VIolGiage cripstiot hejdg 3ppli ed,
the liquid crystal, nolecules 32  line up_along the curved wall surfaces_of
the liquid crySVaiPT B FAIUHE T S bt Hifged #ohgtHey of
direction of traviels &1 ldrghtfitlrians W tdrechdrytough tdel 254y eid dl ey st ad-

capsul es 37; the .optical path o;s he transmtted |ight thus peanders
around, and in 1d<eegtm° SYHET £ 5 cHt T erboiﬁ%a?ﬁa%rass bﬁjv%%]n t he
liquid crystalcmeasill esldtues the grol yarga fd |0 IET ahidlaeere thawe |iquid
appi i od, (hE 1 ey e TRt el L e TR R Ton of the
electric fiel dyareheosht Atladtisicad gy ¢dnduet iveuiidiesy y33 aedre provided
on facing surfaces of the PET films 34 so as to be bonded
to 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 cfystal 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 layérs>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 n, of the polymer film 36,



| ayer 33 is made froma material such that the ordinary refractive index no
of the liquid crystal nolecules 32 35 matches the refractive index np of the
polymer film36, 3 it becones such that boundary |ayers between the |iquid
crystal capsules 37 and the polyner film 36 do not exist optically, and
hence light 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 light adjuster 330 has a visual field
controlling capability of shutting off the visual field through scattering

of incident theW%ﬁ%s s%%%t%%%t'%o %I ﬁiﬁ%g%gglb%QWé@%gt§ﬁ99f' d he 10
visual fiel d thr ough all ow ng incident transmtted unhi ndered
when a vol t age Gty sheilngamspiliesd 37 A@dsﬁdswnpommeg f41lm IQ%JﬁltOta(ﬁ?i}sscter 30

has an el ectr oq,g)tsitcgqqtyur & nldf %\é'n@‘:éd l%bh%”%n%’i@ie%ft the thied flthxﬁdi l&tﬁtaio
where the liquid crystal 15 transparent el ectricall

conductive fil me3%& axd C@H’e%IBE‘FraFHSF‘HﬂtQ" 4l &P@lﬁléitetrleéji | yh&jehet fth eand i's

conprised of aiigjulivelcriy@ddza 4Qyeappl3 %c@&e&ntQWeﬂﬁ” of the
transparent el ectri caII conduc |ve film 511 a_pin connect or 32)1 t hat
is pressed onto theDlys 808VEr PFENCAR LS| FBR Jaghd 46

connector 41 hassam v@stx@rlslfqréllal@dmlr@llqmtgeraﬁ@amltﬂt@ fdfr mmjttadg)mgﬂie
xanpl e, JapandDs CHiT ity SIS ARSI Gt St 24t Ho ROk o,
H6- 37395) . 25 TWhereleectaladeyestirsuciotr dedhdt epliight, aaﬂl]dJSEteﬂeriﬁlcj sheexposed
Mbove: Wi B0t nid Brdechisdd ST et A R gE A & TS Loed in
a |amnated gltasssanid ties] furnthtiediengtco wemni r@d@wlfuaagrm ist Hﬂ@lng applied.
As shown in Fig. 4, the 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 adjuster 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 étructure is swallowed into a sash or -the like,
and thus it was conventionally considered that there 1is
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



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 |ight
adjuster 30 with a glass sheet or the like of the | am nated gl ass. However,
recently, fromthe view point of inproving handleability 35 of a | am nated
gl ass using the light adjuster 30 when 4 nounting the glass into a w ndow
frame, there is a demand for covering this electrode structure wth a gl ass
sheet or the like. However, in the above described el ectrode structure, 5
the total thickness of the parts which need to be covered by a glass sheet

or the like, thatnt$ngt RBeSyl¥es pasbea 4@navd tthampi,nteerRealsoh 4bmansl | €ss
than the total _ thickness of the Iiguid crystal Iayer,3g, thﬁéPET ilm 34a
and the transpiPEnfO¥RELNFi EREPy edRGTOERY EHNLIIEEa Y118 Budies st FPESwhen
preparing a | asirnahed1gkass, stress due to the pushing pressure on the

gl ass sheet is con@entrated.on hhe art gf t he Iigh& %%j% tertwhe%e t he
transparent el ectri EFFYeEondlictive2PPlm 358CEARSENEBET TOFRI ME3XSTEFS
partially cut ohk. tCondeghentkingsst b€ thet pamspawtritcheheeidr itoalbley cosrdect | ve

film35a and t PET . _fil 4a are nt, .t qwar, he _tr par. el rically
conductive fiI§§3§bg%ﬁgst%é%5%TofiFn?S&%% éa53|%gﬁfhe%%%r%ﬁggégéﬁ%%%e
el ectrically cddacd véef plim 8vanacdotrhdl,t iandpasenthaal édter itodlally

conduct i ve il m3oh,LaCoH a5k 29 £a0N Qtheniand eheatyi aald weshartiel rouit.
As a result, thére is a problemthat operation failuré occurs with't he
| i ght adj ust er 33@. aTHe theedannsparenti 64 clvas lisedn ydepnseg tiliy ey ifdwmof3 Sat-he
above- descyj begh,pr 0Bl e58.s ARt prepaR 9B GCh aRfi nbh@d 23 RIS &ty sV eftel On
to provide a light adjuster and a | am nated gl ass whi ch are capabl e of
i nprovi ng to the pushing pressure on the glass sheet 1is
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—describedvproblems, 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 crystél layer having a plurality of
voids therein, each of the voids being filled with a

35 liquid crystal material, a pair of substrates that



handl eabil ity 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

voi ds therein, each of the voids being filled with a 35 liquid crystal
material, a pair of substrates that 5 sandwich the liquid crystal |ayer
t her ebet ween, at | east one of the substratses being transparent, and
transparent electrically conductive filnms provided on respective facing

surfaces of the,substhates, 1t191u%l chROVET 1153 THRRdRA IR Q4 Sidetvi a
wiring, characterized in th the Iight adjuster conprises an el ectrode

structure forrBg &f ﬁh@oﬁﬁé’é;ttlrﬁ&eﬁapﬁl@@nﬁé@tn@@atr@ntthe aR iTTRrsRRF et

connecting bas%l%'&%trl'c%l'lprt fopesed ket waamst @Qovq@@ae@d e PRIdr iaRd one of
the transparent el ectrica 10 conductl ve filns, and the el ectrode

structure has &2 cﬁﬁﬁ%l@h‘ééé‘%é‘t ofedget ﬁélll?szgr\?‘é"leﬁe o & iRPL Hikness of

the liquid grysl 1Il@yﬂenf,ro&nhe>u(ttsh@re triansparient, leecidderaldad donducit ve
film and the ra on which the qther transparent el ectrl cally
conductive fil r GVHHEFET KR SESpédt © qﬁlﬁ):é:f‘ré%‘]%o Y- "Shnect i ng
part is for rredfoaineal et @l |do¢mrm:?d1ntgh@iarlts cRoaked ad tdo Sﬂieden.rlrig) tadrids
aspect, prefer abI t he conn%ctl n%%se i s for nme eI ect] r| cally

conductive pasfe &5’1 CEd o PPRE oné éi csaeﬁf fe $FFetiVe film and an
el ectri caI ly comtecttiivey tape tanat dne satfuctlheort:ialm,peir@attr iecladbriadnduct i ve

paste. To 341 aln,eahave dhiectod R 390N AP Rleu Gy Goo

I nvent i on, here is provi
thickness not less than a value of a combined thickness

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 soaked 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 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 one of the
substrates being transparent, transparent electrically

35 conductive films provided on respective facing surfaces



25 lam nated glass including a pair of glass sheets facing each other,
internedi ate | ayers provided on respective facing surfaces of the pair of
gl ass sheets, and a |ight adjuster sandw ched between the internedi ate

| ayers, characterized in that the light adjuster conprises a 30 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 sandw ch
the liquid crystal |ayer therebetween, atél east one of the substrates
bei ng transparent, transparent electrlcally 35 conductive films provided on

respective faciag.Surf@ces 8eOf LtheyBULRIFELES. 1 sosw?pQEeeow@amls suppl i ed
from outside via wring, and an electrode structure forned a connecting

part connectedo@bsite Wieiwgringd andcenneterhgopasetruaturs farBePoSéd

bet ween the C09n@@ﬁh@@tﬁn@aﬁér@ngoﬁﬂéc@édt96 Ehénﬁﬂﬁiﬁ t ghachkrically
conductive films, and the electrode structure has at | ckpess not | ess

than a val ue o?o%n%%ﬁbP%e%a§ﬁlEPﬂEsés {nEREPPFGHI BetERGEL ARl §9BPECERBI0t her
transparents e|p§£tI§ﬁ£|&n@oﬁﬂuﬁhéVEréhbﬁhréﬂd ém@cs@b&haayec@ndmht@hethe

ot her 10 transparent el ctrlcaL conductive filmis provi. d and _not nore
than a val ue oglgmﬁonﬁ? et ehf ﬁ%EEQH %HBCtPFﬁHbascgygﬁé FXP&§&r Nofhe ot her
transparent el eetsi thhhya cebdacbrve tomhhnéhetﬁmbahéaseoﬁnthhlthuhd ot her
t ranspar ent electr£c% #% condgﬁtivg fil rOVI o E e §
i nter medi at e | SY&7 2 Br 18YSbestPFpPFBhRTo ?HE ﬁfﬁﬁn % Fr&°1 }¥ a sectiona
view of the schenﬁtctlveoﬁ$1mucahdntbé aubaﬁraﬁéedngthshushagoahbmght
adj ust er %P aE 99e§9 §1£&ESEC ?9§d5898§c83véh%19 §§”§roOX§@§'°ﬁ FIG
2is a se |ona SChema construction o ass
using a light adpumoee than a value of a comblned 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 kFIG. 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 wiil now be described with
reference to the drawings.

35 FIG. 1 is a sectional view of the schematic



according to a second enbodi nent of the present invention; 25 FIG 3 is a
sectional view of the schematic construction of a conventional |ight
adjuster; and FIG 4 is a sectional view of the schematic construction of
the el ectrode structure of the conventional |ight adjuster. 30 Best Mde
for Carrying Qut the Invention A light adjuster according to a first

enbodi nrent of the present invention wll now be described wth reference
to the drawvings. 35 FIG 1 is a sectional View of the schematic 7
construction of a lam nated glass using the light adjuster according to the

first enbodi rreragn@]ftrtumi@he@@maf lialfll\i@l@ttie@n-gl|a%s|:|@inbd the bllia;ﬁmat ed gl ass
100 is conprised of a 5 pair. o ass sheets 10la and 101lb that are
di sposed in f&IMGEE é’tcicé’ﬁdtlé‘gegé’h tgllangrl,rsttr ég'érfﬁ“ti fteiSiRRS S ayer s

102a and 102b pmendndddnan respective facing surfaces of the glass sheets
Vinyl 10 acetate), ARATACII ght R6 dSPAPSIGY CHEse: 0 Re e AT T3t
sandw ched bet wednr tdfe glatser mdeiedtse 10dyerasdlA2d andthatlGe dilkpddeghtin
ransparent  polSRart i cie1ge M sk 2 adbHand BIUTATIAS voi os
104 therein, andyemuild2er ysidall 0&ap pulces dEQY dromesgpegft ivequiating yst al
oL etto5 100 R L WIS s Ui DR, PR U
t her ebet ween, d&wgmed of, for example, EVA (copolymer of ethylene vinyl
10 acetate), and a light adjuster 103, described below, that
is 'sandwiched between the intermediate 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 109a 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



20 transparent electrically conductive filns 110a and 110b that are

provi ded on respective facing surfaces of the pair of PET filnms 109a and
109b. Further provided at one end of the light adjuster 103 is an el ectrode
structure, described below, which is provided on a part of the 25
transparent electrically conductive film 110b which is exposed with the
liquid crystal |ayer 108, the transparent electrically conductive film 110a
and the PET film 109a being partially cut8off. This el ectrode structure

i ncl udes a connecting base 30 forned of a silver paste 111 that is applied

to the eXposedaparulgfath@néraﬂapah@@boelaﬁ&necahbyo@ﬁe@ughuvgrotkh@eéIOb
and a copper t e 1

12 that stuc? E E ﬁ er. s rfacg B elS|Iver
paste 111, and OWaE FaPer&B RE¥t BF FBGnhEBLR 8e8a9 758130 d-e?%r
exanpl e, of a 35n@etahriuqm a$5c@speécutbattbstnéessade@nb@ ume ogpper 8
tape 112 at onegﬁg ﬂire f whi t he end_pro

? othgr % ydei Eron1the
periphery of tR fe§ogPUBRIY0BOVAT| E48™ PPnEXEREPRAGYCOYTE $SUEEEUr ed

to the cond@ctnbtléﬁobm solder 114 to supply power from an external power

source, 5 not sho rthe t gh yst 103 hn de an el ectrode
structure, not sho&g EaV|hg£ges? hg d88ﬁ§ rug ?on 'uﬁﬁg above-descri bed

el ectrode strueﬂ&c@roﬁhastmscpumeudedtoahawnexpayédgparsimﬂlahe t ranspar ent

10 Sl ectricallkoganductiivg (4] oyL1089L A8 0 her eadot e schi g adi uster

103. Wth the . wer su
transntted tothhé tsapspaided oeleetex@@ﬁb¢ p@mdu@ﬁlwéeftwﬁﬁspﬁaanénd 110b

via the 151@°'@ﬁ%c%%§ca%ﬁ% QBHB%%%QQel%ﬁ HEOQOQEeEhEaB%h%%ZeﬁBdoftQ%e
silver paste 111, an e transparent electrical
llght adjuster 103.

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 is not being applied to the liquid 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 n, of the

35 polymer film 105, it becomes such that boundary layers



‘conductive filnms 110a and 110b apply voltage to the quUid crystal |ayer
108. According to the light adjuster 103, when a voltage 20 is not being
applied to the liquid crystal layer 108, the liquid crystal nolecules 106
line up along the curved wall surfaces of the liquid crystal capsules 107,
the optical path of the transmtted |ight thus neanders around, and
incident light is scattered at boundary 25 | ayers between the liquid crystal
capsul es 107 and the polynmer film 105, arfl hence the liquid crystal |ayer
108 becones cloudy. On the other hand, according to this |[|ight adjuster
103, Wlnen Fl VHdager Sclr@rl'ii@ﬂid szltﬁﬁ:aﬂ L@%@ms’ﬂ@? #wwhéﬁ&lymii q:Jidd
crystal nolecules 30 10 ine up, along t irectiaon of the electri ie
produced, and el“f H]losslt 1o Lfépltsgt t%gul‘? i I ATCT DY 0 BT HY made
froma materi an sueh Tiaiid herysorali neayer ef0@otdry eod noesn sl ofed he |1 qui d
crystal nol ecul.es 106 tches .t he refractive index of t 5 pol ymer
film105, it b%gblrﬁe S5teh 1 ealfek%u }bearlylcfualy r%rﬁt%]é?fa enrtﬂg8 ﬁoleq(g?m Tr yst al
capsul es 167 andhridpmmmpoityner film 105 do not exist optically, and hence
light incident on i.qui st-al ye -&9?; e jtted

unhi nder ed, wher ebyEtLpﬁEeH%Lﬂ’qulgldcccr:}?eys]talaqﬂtlaaay@r 1 B[ng)c%’rregsé ransparent.
Further, in theonpgEntdasteradd3adiedzedin conpoeess pswcls Hrat ddjaisted in
thi ckness such,ihal §hepyal d hen copbined, £ hickness, of the sifyer paste
111, the coppé% t ape ?%5, é%ﬁ3€%% connect or 11%h%s notheséﬁlo t han 't he

val ue of the cdmbi¢rrPehitdaRskldf and theuienneelyat al 1 aernabgledhe
transparenp el@eiyioad lva1 eonsdeictiye-dir Mdd Ogn i @dk she PEMLL 1] radld9a, for

exanple, the fornmer_  conbined thickness value is 220m Further,
‘ crystal layer 108, the transparent electrically

conductive film 110a, 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 109a, 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 109%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



t he conponent parts are adjusted in thickness such that 15 the value of the
conbi ned thickness of the silver paste 111, the copper tape 112, and the
connector 113 is not nore than the value of the conbined thickness of the
liquid crystal layer 108, the transparent electrically conductive film
110a, the PET film 109a, and the 20 internedi ate | ayer 102a. The |ight
adj uster according to the first enbodi nent includes an el ectrode structure
conpri sed of the connector 113 that is cdfnected to the lead line 115 via
the sol der 114, and the silver paste 111 and the copper 25 tape 112 that are
i nt erposed betemeﬁjtﬁﬂmlclq;nmmicnrcthi& fairidh t1e0 2 r artspaPENtf Elrect0dzAl eluyd

conducti ve f|| 110 val ue of t i ned thickness of the si

paste 111, bcerrnf GEl LZjLa eer]t 3 crorﬁugct or tff:? i Smot S 16T an t he
val ue of the dqn‘mneed:usmm@q&sesm‘uﬁdﬁe)rﬁ&lie qiabcrsistet 1@l@erid08ott he
transparent el ect y. ctiv l%ég 1. fi 0 and
at the sane ff%%gé(ﬁ?ate ue g#miﬁqugﬁg?h ?% %$€e§€fh{¥% llléTLL(%VP;:-F?@paste
111, the cbpperrarsys et aﬁ&tﬁﬁmxaﬁﬁuuﬂnnﬁucmﬂﬁﬁ|ﬁﬂlmnl1ﬁﬁeﬂ$han t he val ue
of the combin k t 0

transparent . 1%93&{1‘%1“ ca ?%%n uct| Cﬁf m 11%)&H E%% Plléelr %I%#%O%ﬁgh%nd

t he intermedi @&dusyar WO Lamble tijQ‘fﬁfsteCé-t r &¢s theusade fjimehe gushiidg
pressure on theg l%ﬁeeﬁmatwllaayéf NQ2a CONCENY r&f &6k A8ud Ner paEtups 1he

| i ght adjuster where th transparent electri calqlqﬁ conductive film 110a is

partially cut ft§al ]\Mlé‘rlé—b'ih%ertd"ﬁ o ¥ T RSt thb 1Rt CoRRPTISERS 103 can

be prevented. #t2 tA}ﬁjS@d@ ddrifscten i3 wi[lhE e &F Rk At Qo ayer tid2an@f the
el ectrode structure is tally crushed, e S|Ive aste 111, the copper

tape 10 112 a%‘”f‘ﬁeorb(ﬂﬁe eorgfl/ai E?e"n T CTRE BT ©
crack of the glass sheet 101la of the laminated 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 coppet 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.



portion of the glass sheet 10la, and thus occurrence of a crack of the.
gl ass sheet 10l1a of the lam nated gl ass 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 film110b becones snooth and the
adhesive strength of the copper tape 112 20 can be |nproved whereby it is
possible to reliably secure electrical conduction in the el ectrode

structure.. Next, apdesesiptiemewililyHhe Qivendf &d gt adidisher according
to a second enbodl nment of tHhe present |nvent| on with reference to the

drawi ngs. 25 MlGCtrade $tdaiabugifalcamrew id tHe & IRHMAT I NE RRTS k56 of a

| am nat ed gl asst ugidGitiked igdhite QQJlUSih%ft aiC&CCH];qjlrhgad OtcB hen segsskegnbodi ment
of the present invention. I'n the second enbodi e const tl]gﬂ and 30
operation are BHd Gl 141G fd shanal g if |Cr%ri u%%‘b%l#?éﬂ Rri bed

above and BhUSatdeﬁfer iepid T thepéﬂh_t(ﬁlt QafdjtmgzorM(r ucﬁn@ntkwdcqwﬁttme whi ch
are redundant m.tt.ed, anq% cr| tion wl % ‘%550 arts of the.
construction Gl s e eer BR9m% a\’cf?s T ent . 11

In FIG 2, thepdstghtllaﬂclj uﬁicera Zﬁﬁmemﬂdnje(s:c&meaitentg qﬁbarts)t r:m:l ure tcospri sed

of a connectin base gt{]rthe S|év aste, 111 St}b gplied to an
exposed part OF Y K& taransrﬂé)r FrEeSY i condur%%lve 10b 5 at one

end of the |igintadjamsidbaif6emarithd h&)mmaperan@pEZ lalmdtitta@ is stuck on the

upper surfgce Ol LR fider o PSR A Lan i A SAMIPCH L (SHMSETT G A 1)

the soaked solder being melted, the connector 201 becomes
secured at one end thereof to the copper tape 112, and
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 lightkadjuéter 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



formof a strip forned of a netallic nmesh that is interposed between the
copper tape 112 and the 10 internedi ate | ayer 102a and is soaked with
solder. Wth the soaked sol der being nelted, the connector 201 becones
secured at one end thereof to the copper tape 112, and the other end
beconmes secured to the lead line 115 that supplies power from an external
power source, not shown. 15 As in the first enbodi nent, the |ight adjuster
200 has a sinmlar electrode structure on I&n exposed part of the
transparent electrically conductive film 110b at the other end of the Iight

adj uster 200. AmeetHi ﬂget@uthgcéi@httagj Uﬁ&ﬁsp@fehhee$ééﬁIﬂdcaZdenbOdi ment ,
t he connector 201 .is. forned., of # h h that is soaked with sol der.
Thus, when theC?PaHFtlgargéggrlgBOW Enuﬁgd ?ﬁ the-1 am nated gl ass 100, even
if a part of the cpopenéo; @O4hisheniegho pdpusudesfodnthbefipeti phary of

the | am nated gl ass ;100 order to nak the 25 co ect 201 and | ead
line 115 conta §083ghegPR§}menf edﬁg?Fl ﬁbBVStrEQSSccgﬁe re y %g%d and

will not inteibeseuwkt hnotherspares. pihéeelble Hdweeand| eabihatgrial the
| am nat ed gl as IS he t adjust b I.0 30 In the
l'i ght adjusterghéggtgé ??r% Skggpecgn%ng%%lggg ﬁ%ggﬁeg%Frgedﬁggove t he .
silver paste 1limisedappl ibdst oandemeyxpbsedfpany wétenéair ahdphr bas
electrical 1y cenduerive: Eéﬂh&égévtpgeggrweﬁ.fﬂeagaﬁﬁﬁes%bcQt'r%nb@hbeaﬂﬁpl i ed

is not limted to t g teri al which has el'ectri cal
conductivity aﬁéYcéﬁ 1£0rsﬁ§émﬁ1?heasm¢?ééep ptenbavinfAsgareticrdctrical ly

conductive d il Bohddcehen it aQaCVg@mSaSFHBBQ@Eve%EBeB enl.i ght adjusters of
the first and second, enbdodi nents descri bed_above, the copper tape 112
: Still further, with the 1light 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
examplé, 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



5 1is stuck on the silver paste 111. However, the material which is to be
stuck on the silver paste 111 is not I|imted to this, and nmay be of any
mat erial which has electrical conductivity as well as adhesive strength,
and may be, for exanple, a netal plate having electrical 10 conductivity as
wel | as adhesive strength. Still further, with the |light adjusters of the
first and second enbodi nents descri bed above, the connecting base is
formed of the silver paste 111 and the copper tape 112. However, there is
no limtation on the nunber 15 of nenbers which formthe connecting base,
ahi ch_ absor bs tdul At 1ons of Lhe ur fate ol Lhe |Eransear ot 6l ectr eal

i ch absorbs undul ati ons .of the surface of the. transparent electrically
conductive fi Iflr%%earﬁf?%pse T ot AT S ton it iRA t%/r.e‘%dlﬁ%%‘ustri al
Applicability Accortingerg tadredrndhig ady udteerl iofhtt kel jprsesentof ittheenti on, the
| i ght adjuster_has an .e|l ectr.ode structure formed af a c cti art
connected to \ﬁl}elsrﬁegll% alr{lcyeél%ndoﬁcnheecﬁonngn Ca%lenqn%aafrqcl s nfétyr}rgeo%eo bagt ween t he
connecti ng5 partadnd omesf thansigarerntkesl ecttrh cad ldecondbetsi, veheinl e t he
t hi ckness of t ci. t.r hei hy t t val of the
conbi ned t hi cklnq@lgé gaf&i“ﬁsgceﬁl;sqlusﬁjé%r?yls a%]g%%@lel}%te%ﬁeglo er étlrﬁeannzlpf;‘raaent
el ectrically 3erwordudthe/edrinagtigral nawet sibhsrada e @rpui otde Hecan Here

transpar ent elﬁéa_tr' yfotrl’fgmtehﬁ/%gﬂé&n.faﬂ%/ﬂ% Therehor e.pwhen the
| i ght adjuste |sl§use3}ion a ar% nalt ed gI%ss, stress ecraused by the pushing

pressure on tEYleEsing igtt iandhdthe okratht b e dl bh ¢35k 1ol tH 95 ght 35
ad uster wher ecHéW%)éEﬂ]QFhﬂd}@WﬁMe@'@&ﬁ rf]?é’éi})’ Pehd cauetivendd I mis
partially cut fggérggEgeﬁ?%ﬁng¥ﬁgg(ggrts. Therefore, the handleability
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 is 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



failure of the light adjuster can be prevented. Further, according to the

| ight adjuster of the present invention, the connecting part is forned of a
5 nmetallic mesh that is soaked with solder. Thus, when the |[|ight adjuster
is used in a lamnated glass, even if a part of the connecting part is nade
to protrude fromthe periphery of the |am nated glass in order to nmake the
connecting part and the lead |line 115 contact each other, 10 the part which
protrudes can freely bend and will not intderfere with other parts.
Therefore, the handleability of the |lam nated glass using the |ight

adj uster can bg)etfpioyedy égﬁ@ugtmetﬁlmg btgmdaal yst eespbctheepr esent
15 invention, the connecting base is for an electrically conductive

past e applled fachne %Fr?ﬁ%esePEcF??c%PP?tEBEEEctFQeWPFFHBPOHﬁé an

electrically §@ﬂ9§ﬂ§édV§rb1@p6ut§ﬂ@el $istweking, t hadehacklecalrbye conductive
paste. Thereforg face of _the one 20, transg?rent elgctrlcalké
gfvBe

E su
conducti ve fil ArhBEOIES %ﬂﬁ%?ﬂ °fnd EARNEGhE r ERGPRC6FY: i@ ©
el ectrical I5 comdﬂﬁ@;vendtapeoﬁﬁ@chngnbagaedhaﬂ51a teselrposed betpeesi bl e

to reliably secure el ecérlcal co nduction i %B g ectrode structure. 25
According to tﬁg | SR REY ﬂn8I8§§ of" h%n%rgg FRYBRPAGR Yt he | ani nat ed

gl ass incIudeseaeparmcallglassdusheeesfihmsngaedchhetbéeptmnﬁernediate

ayers provi ded onccgsPREL! veolcknd Surhaces of chie palg ol diags sheets.

and a |ight adjuster san Ween nterme
characteri zed CﬂmbhaedthhitkghssadﬁuSherllqumprcgestallﬂqued,cﬁvgt@thbayer

having a plgir atkbysph. kel doeLbereliy caghuntcibe voids Baungnd|led wth a

liquid crystal substrates that ~Ssahdw ch the liquid
‘crystal |ayer SHepbbat@een, WB@CheEb@ other transparent electrically

conductive film is provided, and not more than 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 bperation
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 Dbe prevented.



35 one of the substrates being transparent, transparent 14 electrically
conductive filnms provided on respective facing surfaces of the substrates,
to which power is supplied fromoutside via wiring, and an el ectrode
structure fornmed of a connecting part connected to the 5 wiring, and a
connecting base that is interposed between the connecting part and one of
the transparent electrically conductiV® films, and the electrode structure
has a thickness not |ess than a value of a conbined thickness of the liquid
crystal layer, the other 10 transparepiIle$ectrically conductive film and
the substrate on which the other transparent electrically conductive film
is provided, and not nore than a value of a conbined thickness of the

liquid crysgal |ayer, the OtRqaxﬁiﬂa@asg@%mucﬁhgg}paﬁsﬁgﬂgg gge@g%ah%saéh”m

the 15 substrate on which the other transparent ectr conducti ve

filmis provided,. and the infernediate | ayer. Therefore,. stress caused by
the pusHiHgrRetigfUeye PiRIcg ORIEEHEw: O SEHACe AL PAE 20 Ehy HESpaI of
the light adjuster where the other transparent electrically 20 conductive
filmisahehtedasteysandwidief betwresn spid infpenediatetayefsai | ure of the |ight adjuster
can be prevented. At the same tinme, the electrode structure wll not push
upward the end pwhdreidrnaidilighbedjgstascongirizes ,a layuill ¢rdystal lagerdravapee  of a crack
of the glass sheet of the |lam nated glass can 25 be prevented. 15 CLAI M

1. Al am natagaghass,oid¥thédinNBach dFahbid %ﬁds%eﬁ%ﬁlﬁé&%ﬁﬁaiiéﬁid@&ﬁch ot her,
internedi ate | ayérs provided on respective facing surfaces of said pair of

o ace SnectSye o ot bER-BHHL B RS GAEDISPL SR PAEEEO 20,

a . . .
at least one of said substrates being transparent, 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 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 that is more than a value of a
combined thickness of said liquid crystal layer, the other transparent electrically
conductive film, and said substrate on which said other transparent electrically
conductive film 1s provided, and not more than a value of the combined thickness
of said liquid crvstal layer. the other transparent electrically conductive film. said
substrate on which said other transparent electrically conductive film is provided,

and said intermediate layer.

2. A laminated glass as claimed in claim 1, wherein said

connecting part is formed of a metallic mesh that is soaked with solder.



plurality of voids therein, each of said voids being filled with a liquid
crystal material, a pair of substrates that sandwi ch said liquid crysta

| ayer therebetween, 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
W ring, and an electrode structure forned of a connecting part connected to
the wiring, and a connecting base thatléis interposed between said
connecting part and one of said transparent electrically conductive filns;
and said el ectrode structure has a thickness that is nore than a value of a
conbi ned thickness of said liquid crystal |ayer, the other transparent
electrical3y conductive fil mA dasirteddd ghisdsikr elhignedninviaim 3aiwhesdifiesaid
transparent electrically conductive filmis provided, and not nore than a

val uectnetiity ©ELiNGEIdY 6K NS SlecRicaiftl Wnbd @itk dpdstey %%éﬁedl & Shid El@@m’@ﬁllﬁg r

transparent electrically conductive film salid ™ substrate on which sal

ot her transpargent el ectri cal canductive.film.i rovided,. and s

it o SRREEE il 5 ARl P OB b el ik P ERfirieny Bietis, oo
connecting part is formed of a nmetallic mesh that is soaked with solder. 16
3. AP#§nated glass as claimed in claim1, wherein said connecting base is
formed of an electrically conductive paste applied to said electrically
conductive film and an electrically conductive tape that is stuck on said
electrically conductive paste.





