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FI ELD ) ; Thi.s invention relates to a tinepiece (clock wat ch)
and, _nore particularly, to a tinmepiecg including a bi rfethT iTe-tol or
liquid crystal di spl ay devi ce. 10" BACKGROUND TECHNOLOGY
Conventionally, digital tinmepieces including a liquid crystal display
devi ce and conbi nation tinepieces inggshmepPdh a liquid crystal display
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col or displ ay ég%ﬁ T it is desired to use a nmulti-color display
devi ce capa é?%ﬁnéﬁéﬁﬁaying a plurality of colors. It is

proposed to nount &AbigkEstipavywsdane fuikex ophained Ay ars  devi ce
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thermal properties. Accordingly, the elastic
20 polyurethane fiber as a stretchable functional fiber
material has been widely used for applications requiring
stretchability such as swimwear, foundation garments,
stockings and sportswear.
However, when clothing products in which an elastic
25 polyurethane fiber is used are repeatedly washed by
immersing them in a chlorine bleaching agent over a long
period of time, the elastic polyurethane fiber is known
to lose its elastic function.
When swimwear in which an elastic polyurethane fiber
30 is used is repeatedly exposed to a germicidal chlorine in
water solution having an active chlorine concentration of
from 0.5 to 3 ppm in, for example, a swimming pool, the
elastic function thereof is significantly impaired or
yarn breakage takes place during spinning. In
35 particular, for swimwear comprising a polyamide fiber and
an elastic polyurethane fiber, discoloration and fading
of the fixed dye occur.



di spl-ay portion nmust be variable. In order to change the effective val ue,

an | C for driving liquid crystal that is capable of controlling gray
scale is required, this results in an_increase of devel opnent cost and
an extension of the tine period for~ d%velopnent Mor eover, the

conplexity of driving circuits 15 increases the size of the driver | C and
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on the prevention of deterloratlon caused by chlorlne
which are disclosed in Japanese Examined Patent

30 Publication (Kokoku) No. 61-35283 are not significant
compared with comparative examples as shown in Table 1 on
page 4 of the Patent Gazette. Zinc oxide disclosed in
Japanese Examined Patent Publication (Kokoku) No. 60-
43444 has the problem that the elastic polyether-based

35 polyurethane fiber markedly lower its chlorine resistance
because the zinc oxide component is eluted from the fiber

during dyeing in an acid condition (pH 3 to 6) and the



is the product of a value An in the birefringence of the liquid crystal and

a gap d of ,the liquid crystal cell, preferably ranges from 1300 nmto
1600 .nm In the use of the ahpve-nentioned Iiquid crystal
di spl ay devi ce havi ng the retardatiorm film the liquid crystal cell
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spinning filter or yarn breakage during spinning is
increased. 2ZnO having a particle size of 0.1 to 1 pm is
used in Japanese Examined Patent Publication (Kokoku) No.

30 60-43444; MgO having a particle size of 5 um or less is

used in Japanese Examined Patent Publication (Kokoku) No.
61-35283; solid solution of MgO and Zn0O having a particle
size of 0.05 to 3 um is used in Japanese Unexamined

Patent Publication (Kokai) No. 6-81215. Japanese
35 Unexamined Patent Publication (Kokai) No. 3-292364
discloses a method for preventing secondary agglomeration



the first and second liquid crystal display devices to supply scanning

signals 15 to the first electrodes of the first liquid crystal cell, data
signals to the second el ectrodes of the first liquid crystal cell, and
data signals to the first el ectrodes - énd the second el ectrodes of the
second crystal liquid cell. i s advisable that the second
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substrate of tbabbequedtcyysbaayduﬁglaxnae&lﬁeocéag EbE sfablya plane view
shownng:ﬁ)confbggrg% gg second el ectrodes on a second subs?rate of the
l'iquid crystal *drsp é 94 FIG 8 is a waveformtabl e of
signal s aSS|gn@dscéoshaereﬁpeb6|Waventloacanning el ectrodes shown in FIG

6, and FIG 9 is a A@vgfgégkégbég §E§$5Q2VE&§ %kggfha gs%lgned to the

respective data el ectrod ' FIG 7, and
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elastic polyurethane fiber to which the additives
mentioned above are added, but also shows,
astonishingly, that filter clogging and yarn breakage
25 during spinning caused by secondary agglomeration of the
composite oxide particles in the spinning dope are
extremely reduced. They have therefore found that the
elastic polyurethane fiber can be stably produced.
The composite oxide particles of the present
30 invention can be produced by known methods. For example,
the following methods are included therein: a method
comprising melting a mixture containing zinc oxide,
magnesium carbonate, aluminium hydroxide, etc. at
1,600°C, annealing the molten mixture at 600°C, and
35 cooling the annealed material slowly (5ournal of Non-
Crystalline Solids, 129, 174-182 (1991); a method



7 - a first substrate of the liquid crystal display device, and FIG
17 is a plane . vi.ew showi ng a configuration of second el ectrodes on a
second substrate of the liquid cryst di spl ay devi ce;

FIG 18 is a waveformtable of signals assigned to the respective 5

scanni ng el ectrodes shown in FIG 16, and FIG 19 is a waveformtable

show ng si gnal ong 0.1 e e dat a. el ectrodes hown
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di spl ay port| f allgudcry {) 10 y, de ce used i,n wat ch of a
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present invention; 25 1s a sectional view show ng a
constitution F*RIRSSmth(Ih 4 rf’e35 to &8&& ol Hhodi it iind t%&ﬁ’e’%’é}ﬂ
invention; ancdsp¥hying a d9Xatidh isf anaﬁgnésjmnalnlwx%wésimvu Nl winioingd i t uti on

of the tchl t ird .enb d| of .th ese |nvet|on
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8 Fi rs?ﬁlg I ment g glr%s 1?%10 1@%@ F &on%osrce oxides hﬁ]vu}g{ rst
enbodi nment acc‘(ﬁl’d’i‘ﬁbe tEPRRRS igrianmtandwrasnhsnlagigs san be pradugedi by t h

references to ddi®aphy &dlt@ngd Gt iflfnaddrials, a compdzdn.cén.o%fL Pt id

secti ongﬁ Vi ew f a watch show ng the Tirst enb odl rrent the present

i nvent i FI (9 ithe sEafiting ﬂae?ﬁlﬁ‘fa]a?'dlasﬁ"%iftﬂ&nu %‘fn%) tlme,| i quid

cr ystalh di SP| Begtviore (Fivned dengdiatibied), et F|I@rt21dtﬁlaa:1%ﬁCtl onal
vi ew t hereo

constituti.on of the in FIG 24 is
first explai ndfefgrred pﬁ‘?@"‘%&t% exXamples A V}’go%f dated in
a case 25 prowgkzrhﬁ/mct mmpﬂblm\mmmm 23 rmdfcl@fseﬁ tmr&ag_mmme gl ass

sapphire or thg I ol t
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di spl ay2§eV| cd 243 ugh an ani sotropic conductl ve rubber 33, to
drive the |iqui o M%s%rﬂhﬁmrﬁ%fj%ec% The driving nodul e
27 includes a silver, battery or | 1thium ery as, 15 the driving

source, a crystal rfdsbnak ov & H‘Wéietxi r?%"?aé‘f Jérfc’@%lﬂ’bé’afd:%ﬁnr dfiagram
for a beep al a§m3zmd-EANLG,CT¥skak i YbBIChC OPEGTabi BY @ Polubpoxsi gnal

for
ray diffraction pattern diagram of zinc oxide. Fig. 3 is

25 an electron microscopic photograph of 3zZn0-ZnAl,0, (fired
at 900°C). Fig. 4 is an elementary analysis chart of the
crystalline grain A in Fig. 3.

Best Mode for Carrying Out the Invention
The composite compound of the present invention is a

30 precursor of a composite oxide, and signifies a compound
which is capable of being oxidized in the course of
firing the composite compound to form the composite
oxide. Typical examples of the composite compound are
hydrotalcite compounds known as composite hydroxides.

35 The present invention will be explained below by
taking as examples composite oxide particles obtained by



drivieng the liquid crystal display device 17 in response to the frequency
generated by the crystal resonator, and so on, which are not shown in the

drawi ng. 20 The cover-glass 23 is_ajtached to the case 25 through a
packi ng 32 made of resin materials. Ih the case 25, opposite the
cover-glass 23, a groove is fornmed and a packing 31 nade of rubber

materials is agseﬂnedayagota1c1ta &Bﬁpgﬁﬁe¥easAc@ﬁ?BsE@éeéoﬁﬁohﬁdQFessed
onto the pack|n§w31 and ttac ed ace of .the case

t hereby creating"8Ke&a7 rt ﬁhPr§§?ﬁEtbPﬁe?BF°QSlSp?@%eﬁ??ﬁﬁlﬁﬁg? tﬂa?é? and

so on from entexamgléde inside of the watch exists. The liquid

crystal display dev /.as t| ns of th .

5 waboh i s s0f8ngEatEAacPE A Eater A ar AEe Sofronil usetnbli iR he
liquid 5 crpseaenti spveptileni te t&presénteddbynthbéefdrinvdantdtiyte 27 and
pressed therein 24 hold| cl made of metal (not sho £

thereby formng a dti \\;\4#?30%)2’”5'% I)e“g";vath a liquid crystal m | ay
device. 5 wherdi® M YgngnneguMg, 2X~Wilh ahha- kz'aquzlnd @hyohaludhs alsay

device 17 is . conuodat ed in the opening.of case be driving
modul e 27 is OH Sﬁesggg’l o e c&e 2558y pr%%&&%bsth Ii § r P&Rking 31

with the back oRpadkate 1on35ndaatsahﬂ¢ywetg idhe hatk theevaBénesg pf esked
with scr resultlng in_a gjtal tch 10 Exanpl es of
di spl ay atterﬁ R hR i Lpl Gy pBr n 6? Be” 1 Pouid crystal di spl ay

device 17 are next ﬂﬁécébﬁﬁgsﬂtéhokﬁé@rﬁaﬁelépeéhﬁnptﬁéepﬁéQ@h@f FI G

1. The display, portion of S Cryst g agﬁgev c 17 consists of
a time dis Y%ﬁtbﬁ?t?ﬁﬁ Qatﬂ? BYn 1Eh??eﬁ €t %Bﬂ Ffmtinme in
digital form mentﬁodedaakodesplayn@oiélpﬂeféﬁreesbecauyelglﬁ@rMmd above

and under the Lhfigcie SLEPLEYNESTAI SaAlends SAONNOLIEL o dun ThEq TR K

di spl ay portions 0se urali circular
patt ernd 543 t olmpashevihgratdtaplew degre@l@fSSW©11¥@9réQEn¢hhgran%olorfuI

di splay. The tWQ@eP'Spfﬁ¥ 8%%699té1099§§ of th@Qﬁr&Qﬁﬂgelﬁﬁéﬁ%lo@uéaﬁl“ﬁys

di splays tinme in a predetermhed col di spl ay
portions 42 dl§%|3§°¢%c%¢fbﬁréh? rEPYRGt bpn t Aetheds (di5etese’d ERrcul ar

patterns in a Jaﬁgndséptﬁammé@ pafént hBus Pt ®4tidn VekbREKku | Olios. s1exanpl e,
once every secg g étggmg ch node, the color is varied
approxi matel y { %9 *thus achieving a colorful and inpressive
wat ch. 20 The e@mpoQﬂaé diiﬁégeﬁbﬂ&i@édtB? fFiginmg Bygsdedlcisel ay
device 17 is Zg ﬁﬁglned »egence tow ;gi é. lained as As shown
in FIG 2, the |%% %rygt ? | ay dBvPEe” 17t RSt REP
10 appropriate examples.
Preferred examples of the hydrotalcites containing
zinc and aluminium include:
25 Zn,Al,(0H),,(CO0,) 2H,0,
Zn,Al,(0H),,(C0,) 3H,0,
ZnsAl,(OH),,(CO,;) 4H,0, and
ZneAl,(OH),¢(CO,;) 5H,0
The firing temperatures of the hydrotalcites are
30 from 300 to 1,200°C. When the firing temperature is less
than 300°C, a satisfactory oxide-structure is not formed,
the hydrotalcites which are the starting materials remain
and the chlorine resistance becomes insufficient. When
the firing temperature exceeds 1,200°C, sintering begins
35 to take place, coarse particles are formed and filter



enbodi ment is conposed of a liquid crystal cell 7; a first polarizing film
9 and a second polarizing film8 which are |laid under and on the
liquid crystal cell 7 respectively; and a reflector 10 provided
outside the first polarizing film 9 75- Regarding the liquid
crystal cell 7, a first substrate 1, which is nmade of a glass plate

wi th a thickne o] . fLrst I odes 3
made of Indlumé%ﬁB ?deH?Lg?anEF?Q QFTéﬁ?igg E%ﬂﬁ?ﬁg tend t6 %?kéed by
a seal i ng nenmberaseto Fheeword pupferzed ermngchemﬁeﬁaaér@frang?as§

plate with a thkehnesa QB Q §oantandwaenw@hehf&5§ﬁ peéﬁgéraeaeadlglectrodes
10 4 made of gg are no t he,substrates a cert
vh

spaced i nt Opef ¥ﬁ' RnSPARE SB&EBCtHEﬁHP Zpﬁgé%dgér SEqe

which is ajlgnedeaactivitg iwl abaRegkd ahd22Re Esredngwodhed aeddéltbed
into the gap b he ;. stra I ti g the liquid
crystal cell E%ﬁ%g% E¥Ndﬁ888?§gg En £Ra Sp$ﬁ %9r§$p%0Ia |§%ggnﬁlln19 and
the reflector temaeeaanrangéd360f§|de theovésanfli Lessstubenr 208°C &6 thea
iauid crystal «eghbn7 bl kBEnSIN HOd611ANdoL0E15AC8R 2 nc oROHE" hAAND (11 M
8 is arranged ou secon strate ereo ormng the
bi refrigence céﬂﬁmlpiqmlGxéﬂ9stawh€|§ﬁﬁu}téé§|éér§¢ BFoéuP§f§€@WFoﬁ

type. 19 s1lgﬁmlyhﬁlguéiaaeﬁleityhEhahréheebgsaﬁeéeébeaaﬁddtBy second
el ectrodes 4, 20 “ali nnent gers not s omn%eare re% eﬁtlve

shown in FIG #iring Phé ﬁFFé IstisePRRREUICARELBeST a7 BbBPné ?Bgagnent
Upwara tahthebanghreaasataoéﬁbw]secondaag!aggﬁbhefasme?t tHgﬁehetlzontgl
axl s \ ere .a | O [ QDI e 1 gn nt .dal l.O ul
et ek iBen AT hm TR EE LR erpr e TLY PBUBRE RLERE i8Rl En8' aihd

20[ err] angle.cfygtaécmaﬁtsubstsarenﬁ sadendersy agQEomabbtmgntdeasnaot
do“““ﬁquio thg?kbgB;BE 295&@55 g”ﬁkﬁh %@ﬁ&egﬁléa Hﬁﬁeﬁagne51ﬂﬂ'ecu'ar

al i gnnment™ di rection di $po ownwar
(cl ockwi se) atoﬁlge[erﬁfcﬁﬁénéglﬁrsé §HﬂnéangcﬁppalCogﬁﬁéﬂaﬁéethﬁhlch is an

opti cal rOtatOE&mHBEQEbabxlaé agdgdnta bpefmﬁmag En'tﬁ!bdtéﬁﬁékéhurlhe
nemati c liquid crystal has a viscosity o he chi,ral substance

i s added such F gion cani ke PRre; Ph§PLYt ERUP FgaBdPﬂgtEHnFﬁlT&nPeFFPﬁ] t hus
form ng the SThxiradeahdgmagnebiamyskabecel |l 7 tw sted countercl ockwi se to a

220 | e. ff : in_bigpefri f th
nengf{LhVFEEig crys?ﬁFOG ISaéét?kea8£$g§§g[§£;§géhgsa' ZIFngZQ eV\ﬁich ?s a
gap between thelﬂBBso habetrapertednﬂhaheflrlngsacbydrsubicmhéec@mpeusdt to
be 7 [err]m %89@ Qgthhéofﬂg XR'HE 8 é?g kfgﬂkgctu e %E¥§ éigf" 7

which is represSente duct erence An
bi refringence okitdge menaecconﬁqudapen9snaloa the fhoipgl tegnprature. 1470

nm TheAprelewR kAvEhGord: hQGeaQ§Q&E&h€8daEb§ 8Rc0k 1B semend
pol ari zi film8_1s directed downward right at 60[err] angle with

r espect %éﬁthetﬁéFlﬁaﬁﬂéFatlon aki shey, CQHPQBéBPp?FbﬁeaEPBSQQb pipRd £Prst
pol ari zi ng fl|5h9ela§t$bop61yﬂr5£5hne fibdr sSgdnfeehﬁdlypmapdoveghitat a

/S[err] angl e wip tgspect Loabhe honhzontal Laxie b (15,oC00BgaNERL! Y, the

pai r of upper an Fawer pola |2|ng er sect i ng
angl e of 45 defibex. can be stablylprodecaﬁooeﬁEnaubned peyabd ecfytime.

di spl ay device 17 Wil €nBOpresentOlhpdhtisnabRbl EdnpBshkaNbxihgear Iy
pol arized in the dlrectlon verti cal absorption axis 8a of the

second pHf ari zPR§aiPefh BY #érﬂﬁeuaehyd59taﬁcseeaﬁ§|éemeerapvﬁeﬁe£5@@t to
the upper nol eggbatocabogroent fbigtyi e8mpBsel bheal YL solution, and

can be represented by the general formula (2):
zn, Al, 5 O (2)
wherein O represents cationic lattice defects, and 0 < y
35 < 1.
The composite oxide obtained by firing at
temperatures of 700°C or greater is an eutectoid of zinc



crystal cell 7, so as to assune an elliptic polarized state. By the

elliptic pol ari zed state and the optim zation of the arrangenent angle
of the polarizing films 8 and 9, the %i ght that has passed through the
first polarizing film9 changes to a bright pink color. This col ored

light is reflected by the reflector 25 10, and returns to pass through

the first pol akzadGadd | Mfe dNGninde d £8ySEQ! repres&ftéd bnehd he second
polarizing 8, and then emtted to.the visible side to

12 cr e Pt nfOIHIELA a(3) On the other hand, when a
voltage is applied gerpssmd-Raaiig st el ectrodes 3 and the segpnd
el ectrodes 4, nolecul es’ of the hematic liquid crystal 6 rise, and t he

apparent And wateweid iipia poysiale qaiheral sremchbwetktedidnees 2he. 5
tel lipticspolarized Hiate genes adﬁ%-tgb td‘@déau%lﬂ @t?/_sé@%s@ﬁi | stfrist@h@nged,
o var col or,s. . i.s a chromtjci i.agram show ng a
col or éi spl ay %‘Tl e F9TRR% e °x%4?s?€ltrb? S vﬁ%b. ‘%\Wﬂ%:l@n%u d go
with arrows i tbmpdstta ahdgef nthe forma @y i ag theresnedratrease in

| t | 14,5t 10 trod
vol Lage abpl | egbaagey dhoyddss) elocienian e Al bdntss opg clet odes

4 in the liquid crys shown 1 age
state. that ghetheifigzmubol 0F) orreshiestli Bpl e | teppenatied rRgL@? t age
is applipgd, bule g50 @5 4 voltage is gradually increased, the color
changes to |ight green, green and blue, and finally to white when

appl yi ng a high volThgdiokay ratio of ginhitQuAHRYH Y el ectrodes in the

l'i qui d rryStSH#?ﬁld/zﬁf\Qﬁiﬁi’tﬁnﬂ | TR | éf%ralﬁ %xadmgi smz;ey deodse 17 wi IF: Gbe6
now expl ained with references o an e

o ane vi A TR A o e 11 (LT e HHAL F AR5 | T
and formed on then upperthd axffardt tdfe dilotimahsdgdtarice Anot i s a pl ane 20
view fr t he of. t.he segond ectr.o . 1TQO rdred on the
| ower fgge of %lﬁfgflséelcéo&r}ﬁ' sﬁ'@ls raeﬂee Zz.u}(gﬁ%hule*%ler{?r aV\ﬁQ"’(r;c(f‘sc,> ee}?é;eg?érsg € patterns
are indi cat ed seebrdary dgdgleyneratkiocern cdkaerrlane deoripat thee nactiwkeof .

I nci dental |y, f &H?g |V, rr;&pog}get : time
di spl ay p%ft%lgé]}% an tﬁée}&n%ﬁlﬂg]?pl%%/%rgf‘t ions, ‘sﬁ%%lﬁl n FIG 1
are indicated.chegging and yermHu@rkaged|duriang tSRinning HegeasRies 3

consi st of five scalinigh forMHCAdPUSE e tbripos e SeaddE Nh$lved odes
Clto C?\()are connected, t
O

. . . . 13
respoct e of OIRIRINGSAARAYR bihi LI 10 39 o RIGHISRE ETAbAIL. The
scanni ng el ecttlosl eexpll ek tdre ST anim s el e@ednr agteerCHar £s coaqess Bam tor a
plurality of cjr el ectrades ich formthe mark display portions 42 to
di splay in nul ipjl#e&%ro oorfg.Zﬁlc ar\{\(,p magne51ur&.

Appropriate examples of the composite oxide in the

present invention are:

25 2Zn0-ZnAl,0,,
3Zn0-ZnAl,0,,
4Zn0-Z2nAl,0,, and
5Zn0-ZnAl,0,

When the powder X-ray diffraction spectrum of a
30 composite oxide of the present invention is observed, it
is seen that the composite oxide has the specific crystal
structure pattern having a spinel structure of ZnAl,0, in
the zinc oxide crystals, and the crystal pattern differs
from that of zinc oxide. Fig. 1 shows a powder X-ray

35 diffraction pattern of the composite oxide 3Zn0-ZnAl,Q,



5 - In the drawi ng, the scanning electrodes Cl to C5 are extended to
t he | eft si.de of the display screen for easy explanation. Practically,
t he scanni ng el ectrodes d to CS are ?eneral |y electrically connected
to the second substrate 2 by a conductiVve paste or anisotropic
conducti ve beads. As shown in FIG 7, the second el ectrodes 4

consi st of twenpyodaéd bcathes!bpUesr bhy! o oot nierpopnestingulos he
dat a el ectrodes have sever al gns Such an . interc onnectl on to only

the el ectrode B%V‘P%anf‘ﬁ?‘ytﬂéfﬁ%tl pat%%tay%o?t%n%& €e{ISthe data

el ectrode D2; apekbel)int@rcRINGME AN Y Yo wi £illRQLiverd alsed 8Gf rode
for the mark display portion %2, e.g. the data el ectrode D10; and the

ot her interconhketheasuvenenth ef ethe opeedeénrXt+hry tdhbfvreplay. 15 portion
41 and t mar k di e | gct & :

In the craysae of 1/ Sﬂéﬂrrﬁ? % é%r?gegméhgxf?%alﬁ f éd@?ﬁ "[é)?eectro%e i's
connected to aPf tilh?eﬁrﬁ&%ﬁsln‘t‘m ig Wlklféﬁ%p‘?hymbﬁﬁb\#nﬂ has no

bearing on an ggtpaé Qhwéaultﬁattmt(wsihmtor@ i @:pj aynPOFRADN 41, it is
suf ficient that éhe data el ec %ro e i s copnected nunber of_the three

20 pixels. lcator methefihy Foe QN’FVFY\Q‘”? h%n(PIJCflhi X y‘%’f%ﬂ‘p%‘?spl ay

device will besgno ZnM.Qd),,a'(@ﬁ%d%@tO‘&watﬂherdefbg &16e] %gt Qtt b odigyviarg signals
shown in FIG 8, FIG 9 and FIG shows signals supplied to

t he scaifi ng erer¥eserted] by thetfosikholh) HqSFﬁho%f wWigh9 shows signals
supplied to t h@pg?éﬁllﬁé‘@@%f O&j§§e8§ Wl th Dohe DEhadee Olda BNPADLE Nes ot gy |

el ectrodes shown in conbi nati on_wavef or ns supfl i ed to the
liquid crystal bet wee® ?%%c%ﬂ#?l’gon represented by the formu

14 el ectopfie £4s€Olictlee N kigh SIp! aayurmmmz@rb;éﬁd@nﬂs tct@mtxaed

| d Fl G | d | d
St he i a ottt dl Rame S0 3 SRt Os L L A Tl 4 04

exanpl ed5of t hearohdl ptsurstitutedviaios nEhacdiedd Yo upipl irdehe zimcl i qui d
crystal in the h /3 duty 5 multiplex drive, a half bias and a
drive vol tage o’?fl@%/.géyé flsl To the scanning electrodes C to C3 for
the tinme display pdrhe oetlaﬂs_t;lc polyureeivamal £ Seemn rdont i ningd scca@cmbtm in

FIG 8 é}% lﬁggs k
di spl ayaggrtslug‘:%L 4‘%1 ?%&}'é‘@es in 35%%%% gﬁs‘ﬁpp I ed C;&%,pé ggglr
of ON OV ON i sAeckpased ehutien 1of “sféfarﬁfﬁ e tunsiRr Geidif (ebelai &3 gnal

of OFF/ @igF/ OFFgj desél i@shdPeides or uﬁé&nmy&-ﬁ:%&i&detﬁgatment
Hence, as shown to the pixel connected to. the Ats)c§nn| ng
vl

el ectrode C4, ‘ao'tfso]’ritla%’ésl"%lfarbp"l‘ P RS RN RIhS dF° W Vv3=3. 0V,
V2= 2. 45\koniaried 3vA i can/0sM4 s taisc oputhywned § lemeveSAtierr nEoriieiiing he dat a

15 si | ' t Jh | t
nas - an erf il ot e dE SOLAL RN LS nadtantth, MELSE and i) IO
+ 3[err] + 3[@*%¥}9¢3 mereover 3 digchlatation f stheralaspic of (3[err] +

sferr] $sOlerrdaipytétrade. fﬁE@EVeJmP SAUERd i ng amGHHA Ehd fQLn(3[e”]

+ Jerr] + Olerr])/3 1s 1.73. O her volta es shown bel ow are a

ef fective val Lopipe water @%W?Wt%é%ﬁ?%x@s"m}hﬁ@r@ %ﬁ?
COFF/ OFF/ OFF da¢passtithapolpurethameippibetl i the gladseral eqivarteidd . Hence,

data el oot od B T rersdlieny <EH S U RO 4 E RIR O R 1 he
sane pi nk as tdeldrag kepoiodl abl tine ®ween wherdintbiimtexposeal eforan with t he
signal &egr thecﬁmg%féféﬂﬁ%ieag%ﬁﬂasgé@nfcidal chlorine in a

swimming pool, or the like.

The composite oxide of the present invention
exhibits such excellent effects for the reasons explained
below. When the composite compound is a hydrotalcite
35 compound, firing the hydrotalcite compound forms a solid
solution of zinc oxide and aluminium oxide (hereinafter



25 3V, so that the circular pattern 43 in the mark display portion 42

showmn in FIG . 1.displays a white color (the color displayed with the
maxi mum appl i ed 15

voltage as shown in FIG 5). - ,2\8 Shown in the second box in FIG
9, an OFF/ OFF/ ON data signal is supplied to the data el ectrode D5.

Hence, the pixgbr&frédierdi s @z&,olm/ PoEdI LD solutﬂén?%‘ﬁ%él@élst@nibp dat a
el ectrode D5 Qgs Voff = 1, 22V, so tﬁ‘n‘& t he dj Iaé/ olor is.pink sane as
tate gs

t he backgroun FUteRiC ST et ?P?‘Ffé At F89 the
scanni ng el ectgwtifadd sz Mic oXiddV, tﬂceéélaéukbéu&uwé@rare thedghiteto
circular pattern_.44 in.the mark displa rt|0n4 shown, i |G 1 1is

bl e (e col G L& sbi BERTFSHare ot | BHF Vot atiy S h e ader "t han

t he Smaxi rrtmatteere‘ofor ntlFeaG;mES)t vwl:h a tannmtsrelutucpm. bo&lmmnﬁl@l 9,
an OFF/ OV CN dﬁé dfded 0 zine : 4 ﬂ?z&%oe'ggtéﬁ’ﬁéc%l Hence
the pixel of t etlrre |sp connecte ‘data electrode

has Voff = 1.29WPRFRSY/oh mmqmglﬁmqmlqmeenmaﬁ vaine Ox%ﬁ%pl%@dcol ors

are pink and gseeibivi &h akeallehsdErast tde Paskaiouy s&ddidary  The
conbi nati on wavef ormvvlth t he 5| nal f.or t"n'ée scanni n el ect r ode C4 has 15
t

V1 = 1.73V, sPIFRMeFRERTHI2S Lotk SRS DRXEEN UB in the
mar k 10 di sp&muqiwttmrsx@ﬁémvnfint& G:ldggmcj i gid gazaerb:(é&ieagm} or
di spl ayed when i ed voltage

ht | h h
thereof in FI én%)the eelagtplc p‘?lrylﬁl %‘Jfé‘s egrxt |a/ g% 3 an(E]t\l/ (e']\l/m(']r\llI i

data signal isstsaplyied to the data el ectrode D10. The pi xel of the
time display portiop 4l 4s; 008 oy Qi 3 SO
that the display co o?s j|'n then tz&rﬁs %?%p% ay %{tlﬁgn %1ﬁgée senS| tive

to the appli etohotegupplon dhethmtcomexiteodxide 3DIMZnAhed cobltiadiakidon
waveformwi th the signal for the scanning el ectrode C4 has, VO = OV, so

that thé5di splRy &rong Andhe( P kel Ca0 3R.Q At A GH spitayis evidaition 42

hown in FIG r o) t 25 col or
ZI spl alyed when t+1e app |@<¥°\%$§gﬁi@% ni rfu 6&%%—% § ré! S8 FI G
10 shows a rel%l-ﬁQﬁf:Qﬂéiv@bth%es%ﬁfg?%ﬁ faEgxaganab i aetbikhcrystals
16 scang nghi et estiggle the data &lact r%l@é‘%ﬁé"%ﬁ%@lﬁ@l' on A

wavef or m actual | suppl ied To liquid crystal nolecul

scanni ng si gnaAAPYLERLS R LR FEtadt 09I BE R A st%pﬁﬂc?%g’f%@l iRE

scanni ngeel ectrpgle I praddiezindreart sldyi niint i fe %t@@ém esFfs ! e ald
wavef ormin th case of 1/ 3 uyﬁl t| I e€< dri veé f bi and dr| ve
vol tage of 3V, aqree ShRRPEIE Hart, Tesp CtW %hn‘?k?a{ba

conposed of a cledexctinpeprarodl @dmt:appla;na"iq's.xs usdaid eagesebécﬁxbrand 3V and
an unsel ect perﬁi@xdos-@épé O(tx:aapcpé yrlaﬂ&; aoé/cg-:[t?l%o ,Ofmanufactured by Hitachi
Ltd.) equipped with an X-ray microanalyzer (trade name of
25 EMAX-2770, manufactured by Horiba Ltd.) (acceleration
voltage of 25 kV, magnification of 6,000, carbon
deposition).
The present invention is characterized by that the
composite oxide particles mentioned above are contained
30 in an amount of 0.5 to 10% by weight based on the elastic
polyurethane-fiberﬁ The composite oxide particles show
an insufficient effect of chlorine resistance when the
content is less than 0.5% by weight, and they not only
exert adverse effects on the physical properties of the
35 fiber but also increase yarn breakage during spinning
when the content exceeds 10% by weight. A more preferred



1.5V, with one franme being formed by the select period Ts and the unsel ect
|0 period Tns. When.an ON signal is sent fromthe data el ectrode to the
sel ect period Ts, ignoring an ON S|ggg] or an OFF signal of the data
si gnal assi gned to the unsel ect peri Ths, the conbination wavef orm
assunes a fixed effective value Von. On the other hand, when an OFF

signal is sentchbheBhthes fromddt 8oebgChyogeignethe sel ect perlod Ts,
ignoring the data s%gnal assigned to the 15 “unsel ect period, Tns, t he

conbi nati on wavef or %s%ﬂﬁ@gséﬁee?¥é€?l%% Vé?u%resentv%$Yen?h%% BHIR%ENg a
%Iisi rgdclse]gtereﬁ'féc{:aye for the chlo%ﬂé%ébﬁsét&ﬁcé hﬁhéﬁaﬂﬂlﬂgseéﬁCtrOdes
an or the Por sho t he same
dat a si gnal asSTﬁﬁgaFuRaﬁﬁgﬁ?§I?§ze’ % Eg?vgﬁoﬁ m?h%“d%%%%%#%%¥rbﬁe i's
suppl i ed.5 Exanpheseabed hachEEONE INc@D clagqaisg gaad yarsuppéabdgeo t he

spanning electg gn?gg?ﬁggyﬂ 'ﬂe&gﬁeb8£§ %%§?§tﬂ%re-i"Tﬁ$ﬁ% g%en a data

signal is suppli e sca nni ng el ec |nat on wavef orm
in the 1/3 dutpantitiel skzdrivepasfenalslyobrunypesless. Whehfelei ve val ue
due to the data signal plied to the data el ectrode. ) Wien a
data si gnal su@%??@aetﬁa¥géchat%%é@e%%@%@@si% B NPT t e 2Bing 22d si gnal

and a data sig S ot SC ctrpde; ar

nmutual |y, so tgé% aygg%ta e g%%?led ?Qﬁ%ﬂgl§+%U|dfgrygig?ngg%ﬁgirﬁﬁgz ov.
17 10 Whenta maka shgnaVesﬂ@@Ip&dti@lehsldathlﬁhe@trrmbsiby(m@KTUCFF
two-thirds of the periods in, a fraqg carry a volt

a and
one-third of t#HEIRLIRYJENScOomposite axide 1 2 POLRT @%f% nﬁwﬁu%% #Hat the

conmbi nati on waythethy bSSHBEidAe or dméﬂegalw@tamiw@ of V1 = 1.73V. Wien a
data si gnal supplie? to the data elec%rod or, OFF/ OV ON,

. r. gé u b4 % gPF/C»i t
an effective val ue i TERTYRAT T3 P %ﬁ e VRE VAR LB BT AL
Sinilarly whepo bydne thangnphrs uppd | @0pe by amedelaf Hoer pcin ooledés to

ON OFF/ S of nﬁé@éﬁg 8%565'?.09%1895 ad f‘aé:l; &3Eéd hl§¥ &hié":.gfn fafdepnd

two-thir eriods carr avotae so t e co |nat|on 10
wavef or m assun%xehrhg eft%%twmvamel%fuwaklz Wt%éﬁlﬁh Rt Bt ghal

supplied to theotat ol estfodeche &FE/SEHKN Pibéf'zéﬁ\éﬂ:cfye effegdive

val ue is identj cal effective v en a data
si gnal suppl|éﬁa?%l?h%oﬂ%fép%l%%Y$dﬁ% $gsigin;¢9%}§emove netl Ffhati on
wavef or m assunesednaef decanve-ohloreiné Ajerrt Df Hibe elastldE descri bed

porm 128 to BoyRiEeRrng ¥ERORIEAR S CrR T ki o SRR 13
wat ch whi ch i nstalh | actibenpi theé rsmug‘ém;e cbl thre I¢m}npmbmqs¢:aideilwaycIM| ce
CaPADL & Of urdE Mg HPLSHL T fof0R0I%E Bhge SPALI P 10U GOSN STl o

col or of the mark di cat supp yi ng e data
20 signal to $%b8§@@©ﬁ$n@l%¢bQ$¢®d€nf%ﬁpﬂmﬁﬁ¢mﬁmﬁ¥ﬁ@$n%® Protenton 42 even

when a t m&@icé@fw&hfl@éﬁaii b d $LYSIPda Hd szﬂgtj} %c‘!‘icié‘o%lﬁazgé ay
erein ot her’ wor ds, the

scale fynction is
enbodi mémt aII%Q%P}h%gt?ggnﬁgsp?%Peﬁ%r?foﬁﬁﬁﬁYt%Fld PQR%Rﬁ?ﬁﬂiﬂ%ﬁﬁﬁq%ﬁters
on a pink backgﬂ:pj:lasude/mm]jei@eamhy@td@é eadd Bymer ¢t 3andldthelbr Zber ek e s

each pixel in éx\?\ﬁ ’{T\;%ﬁ) Pﬂ%é ”eé‘@ tQ %ﬂ'é%ﬁi’tdf‘e tf',rpéf .
colors such as en p|n nce nonochr ofre |qU|d
substances.
Such a surface treating agent is allowed to adhere
30 to the composite oxide particles preferably in an amount
of 0.1% or more by weight based on the composite oxide.
Sufficient effects cannot be obtained when the amount is
less than 0.1% by weight, and no further improved effects
can be obtained substantially when the amount exceeds 10%
35 by weight.
Fatty acids used in the surface treatment are mono-



18 - crystal driving IC has a sinple circuit, a snmall size and | ow

power consunption conpared with those of a color liquid crystal
driving IC, the use of nonochrone |Iﬁéld crystal driving ICis
preferable, giving |longer battery in atinepiece. 5 The

data signals, supplied to the data el ectrodes, are changed at

intervals of fgonyfPRFRXLIRIE! ¥cPad ﬁ&&ﬂﬂ‘&'satpu‘i’é'@r S&E%Pand“ﬁ’é‘& ebyxyhe
di splay color of each circular pattern in the mark djspl % portlon 42 in

turnis cHatgRdCht 19 nter I8 %a’é?o@ atams ondEXamP e bchoit, fahby

allowing a col a¢fdas 1nclu@@dca@f).{@s§¢i/& dl&@i‘ﬂy &@i@,ennyfﬁsw&laxgwn t he
provi sion of a nf Watchd qyoun @ h l\% Ctatl on_of the
first embodi nef ic acid, Str‘ﬁ%ri' UL BN AR LD 35 devi BRERER LT n the

wat ch of 5t he ffa’sty ac1deubed|mnthen$)hn§/ace hﬂéﬁ’bineamdeateqemtiemysf al cell

7, having a Alnghga#g@?% c1d%459 rﬂgﬂé‘ioﬁeé"‘édéév%’\?i 3@0[&” as a

liquid crysta a co TRT tothat of the
first enmbodi mepelyemlert oblephebs i myoing @_slgnear omrimramlnedrehl@eh from

1300 nmto 16 AP of 1 to 30 céﬂfﬁ‘&haa&ﬁﬁ’sVa@b?an%léé‘%f'ﬂk’édf&Eﬁ@ta' cell
7 is snmaller than 1300 nm t he. anobunt of the cha%%e in an ﬁgg rent And

val ue t hrough 38 B¢t vl ife LYcerp)l (BRRPLRIeAkes, SEeRIY ALQf

RI ge alndovvhl teargd ellar6l8t0y1ea<sléa/t@ll Em@wﬂ aC:LdSh ﬁ‘etﬂi@r@télﬁfe@@%kﬁb yhkem t he
nd val ue exceeds nm, a pi nk,col or on_the round_ i s, not
easily displ aype%lte]a)n%feq‘ﬂ%mw yPEHhy 'i’/%’f u%rok?r?re%ré atY%a%Cﬁ%O nm and

nore than 160Chavmng fmolesl® atxd 20 carbon atoms e tihert Usi har by TN node

liquid cryst algﬁ%}hérfg%? gla}ﬁl%ﬂggxgl L di 2o m&gglsfgpéf&e}é? having a tw st

angl e of nore rmngence co iquid crystal
di spl ay device siniBkesphrririteskers i be eithemntolimerrestri_type,

19 15 di fforidg dlfbé{@r C@hﬁé 30NGr ther i SANLDEL obfgdded, hence
providing a col orf The, digital] Watch with the

di splay in di {e@Veor rﬁ]?ﬂﬁsjf‘?%l‘ae%%ﬁ'?lb%oeqqp havufg,ea ehRRATEME but, as a
matter of courkeandied BSENtgOYENIWIICH Sy afd Gond ed e, 4 Ngd i on

wat ch i ncl udi a liguid crystal evi and "hands for
di spl ayi ng inng]na‘f Nl tgt@?%cekr |9ﬁ?fa?r3f€ﬁ%‘r ethfamples of the ¢y rst
enmbodi nent deszmosmsmtite dstets eimludniemﬁrhsadim Lstmphange, 2- el ectrodes

and t he §econdetq{ ac41d'"§> &Ee%kgég%@t ﬁieae‘gjfd‘;éldm | bly,

anni n ct odes and t he

t he second electr ma
first 10 el ec’ftrrﬂeﬂﬁ%yls megldﬂ'é?%ﬂeafe%, t9tee it &tk tphrrhatey t(hisZcase,
the scanning ethy mgyj_ SIS SHstd HIRH d ey haasis Pubabipetd odes 4 for the

time display partian
ptay phosphorlc acid esters each having a linear or branched

alkyl group, which belongs to one ester, of 8 to 20
25 carbon atoms are more preferred; stearyl acid phosphate
is most preferred.
Appropriate examples of the styrene/maleic anhydride
copolymer include a copolymer of the formula (4)-1:

e -

30

+—CH,—CH
CH~C (1)1

O—0O—I
O—0—1I

& D

0" N4~ O

— -

35
wherein n is from 6 to 8.
The styrene portion in the formula (4)-1 may also become



and the data signals are assigned to the second el ectrodes 4 for the mark
di splay portions 42.. 15 Second enbodinent: FIGs. 11 to 19 and FIG 25
A second enbodi nent according to the presigt invention will be

described with references to FIGs. 11 t4 and FI G 25. A
birefringence color liquid crystal display device of a watch in the

second enbodi r@giyg{;ﬁ_géé ggo%gﬂa -Q‘f’p‘?.ff'“& r%itﬁ”@l?é”xﬂ?i‘éién the points

of: 20 the provision_ of a retardation mand a pattern of an el ectrode;
a driving aghyduideorO0Fhe theuedn drg¥tRe 37 spl B9nIRVFER™ Ankot#@-

provi sion of a backikghibles of Ubhé.sdVEehi&é/aleld Shhyetide &dpdhegmedtch in
t he second enb‘gdi men%. is the sane agviat haé in the first enbodi nent.

FIG 25 is a sSRitBahtVes etShude ngSteet e ndQF1YAELIE®%0ond 25 enmbodi ment
accordi ng to tiespeestitativendf othe Fhdleidd ashedpldecpotreion witlshami ng a
di splay portio | L, Q] tal display deyi rovjded._i he

20 et o Sathod Fy ATEEGnEEAT, don PVEPLTNe (it EFORGEYOAEE ' End e
shown in FIG 2&/rehe seruiton)e Uhidatddrivatiresetimidenbodhaehon of s
simlar to th f : i Qs j e‘gpggi n h in FIG 24,
but in the seg%r#\% néé oh%‘?\l{{ya?h%g%éﬁ%%t uni tgﬁgérp%?% r%ed bet ween t he
5 liquid crysIROHyRTSWHEY| 22 UBsaFr2trd drlshobdul @F 2Varigws packl i ght

unit 10 19 ideriwit BxSEP! &staPi £l & tder 1 vall PSS edte (bt | pBEePFe@n LED
array. 4 In%id(ght e d%%\ég nodul e ’iél acirc |t.karé S\Afb%chl ng the
backl i ght uni t30d an 13lg R IEAS SRIFTLELCAEIR HeHEIRIY RAS 211t hi um
battery as theliliear ngr brancsived celkyl ciySiplof eSoRt D) Esrihdne dtoms.

f ' itef beep. i qui | drii Vi
< gener at i ng S PeilREEihae SEERT LT e e Dadived it S0 v bl o

device 18 in rieypunke td)+he frequency generated by the crystal
resonat g, and so on. The driving nodule 27 incorporated with
the liquid crystal display device 18 and the bagklight unit 19, is
accommodat ed i n the openi gg~eCH/,REHLE—casCH2E-0H: he cover-glass 23. The
driving nodule 27 is presged into |he _ aseﬁ§ob pressing the first
packing 31 with the back gover 3 S terﬁ)a_t'vel - t he back Cé)vei’ 35 1is
screwed into position, thys stru ng a it wat ch. (4)=2 as
shown in FIG 11, the display portNon of t Iié d ¢yystal display

devi ce 18 used in the watch is made up of a tinme display portion 51 in a
dot 20 "matrix display for displaying current tinme and alarmtinme, and mark
di spl ay porardents B2isiml B2 vinixcthuee eoff espectomsdgy ¥ oyneup abud earand
under the ti -h di R i PN fls and fdisplay a variety of colors.
Each mark disp ayexy gs%or fon 52, 52 consiésits of a plurality of circular
patterns 53, 55 and®’5Y @fample ofdihe €qRAEReES 54 Hh@beINSHaAIFRA di spl ay
porti on 51 dg%ﬂﬁm{opm@g@ &f@%T%ym@%%!a%ﬂ@)m%m ina
g{gpF;§5gL3g(ﬁﬁhﬁasﬁgq4ﬁllyl alcohéi'E§§01§£¥%é@&éﬁ”ééfyhxyaiﬁbféﬁé”E
glycol shown by the formula (4)-3:

H
—~+C~CH; —~-CH——CH — CH-CH,; 4
l | | |
30 CH, c C @ (4)-3
NS
| | 0% o’ X,
(o}
™~(CH: CH:; 0) 10 R 3
. - T

wherein R, is a n-butyl group, and n is from 20 to 40.

35 Examples of the silane coupling agent include y-

glycidoxypropyltrimethoxysilane, y-mercaptopropyltri-



21 - different colors on the respective patterns 53 to 57, and the

color is varied. .once every second. In a stopwatch node, the color is
vari ed approxi mately every 0.1 secqpaéi t hus achieving a colorful and
i npressive watch. FIG 12 shows™ the sectional arrangenment of

the liquid crystal display 5 device 18, in which the sane reference
nunmerals wl|l s ajen . ts_corresponding to those
inthe liquid §§§§§§9 g??ﬂ hg e@i@e(g?lﬁﬁggﬁgf? Trst enbodi ment shown in
FIG 2 and thead&acprppymnrﬁhetﬁakyuhhlabe onEkamples of the tithnaaeliquid

Flouid crystal cBapkiAG, 208 BRERNE, 14oBRpBYLERYiE83F855By1, £1pgRERL.C
sandwi ched andlﬁppreayﬂnrasadgaptbétmgenphbephatsb sibsnaseeatdand t he
second SU@§E§§B§g§trH@eEgiH%QQﬁ§3NsH?9§ %iqﬁhg fik¥ taI cel

Cut si de the secon trat r sta ce 12, the second
polarizing films8 |¥a§FPﬁﬁg§Hr€6C§aﬁHﬁP§hnghégﬁéﬁﬁréﬁtmﬁﬁtﬁppﬁﬁlé AFeh a

retardation vahwe aEea8QQngmytBer@hehwﬁ@ﬁtueutsfdewbherfmbsé egbsheate 1,
the 15 first polari and a transflective refl ect

brranged  The o o OF BlePreEtrEace P FeREoRo1SOBRLEr y Tty SReAPELTABLE G
from under neat hseTheteforneids, phb;pposntleetegsthetpaehénglemolt 19 under

the tra | ect | e u ceII 12 is

i ncor porat ed |hx ag&h?c%8éﬁ éﬂglg é?gieﬁggpffhég b??gﬁé Flve type

bi refringence abYDenB/malalcryahaﬁrddeptayoazmec& 18 can be 20 forned.
Alignment |ayers (ngha§ g frﬁhéeﬁgﬁﬁ HVFL¥ 595 tQﬁrfFEEaces

of the first el ectrodes nd e secon ectro e uid crysta
cell 12. Tﬁ@atiﬁgtagﬁb§t?9tédheﬁﬁd§Pg§b§ ﬁomugﬁnhg PFééﬁn@ﬁthﬁﬁﬁﬁd to
t he rlght 1ﬁttﬁe39E€§éhtaﬂﬂbén%&éﬁ iﬁépﬁﬁé t@l? hohkeEpBiatomytsthghown

in FI G reb mg | ecular alig t direc |on 12a of liquid
crystal d|s§6§§§t$§ ?thng Qﬁﬁ FRBPPE §RE a¥l e38Pd, FReafgr€acshe second
Zgbstrate 2 undeegbtagaagehbl ng2) ﬁ methﬁd comprESLng directly spraying

tre Qwp : r 1 ~an
upper rmlecula?’l]t:n}?i §lgg ﬁangﬁ?Pa%%gﬁ %ﬁéﬁzﬁl g#gugérgggsta &QE § gposed
downward to thegenghdlasolved ia 30 angaQLCThelwenatiend|qemdvmngsthe has a
viscosity of ZQEBanbeQOFQEh@d édatméghéalgoﬁgp§éﬁﬂé ?l&ﬁéf@lh £h

optical rotatory materi a I d crgst ? The
chiral éﬂbstan@@mpgsaaqeqxséehlﬂhatSQh@enmﬁ§@¥n§he polnu¥ehh¢nesladjusted

to 16 [err]m @hyéhfena1Qerfaeesﬁ¥ba@§§glagehé £5Y8i 8botobY; 1?4) a twsted
count er cl ockwi se ference An

di f
bi ref ri ngence B?tgﬂQ ﬁ@ﬂﬁf%glPFqﬁ?ﬁlﬁgyEFﬁlsBrﬁiﬁﬁ FgeatlngsggegB b2 8. 21
and a cell gappdlyhrehhaﬁeasgaﬂtbehmeeﬂtahﬁlﬁgrshesubmpoaiee1oﬁﬂdelOanahe

second substr S t t nl AccC dln y val e t he
Cauid oryet o hEafpoTsRg,shReple ‘urERLilh ASE0E HEERY snd FOTRY AT O5)
differedd® An a methndthemprxeingngeaselminghgrnénapeESanutuecsysfa¢e6 and
the cell gap dtréﬁtiﬁéo ?nt EH1fIH§sﬁ96§}da£h&n f&HERQOEhéhEu ghagdation

film1l3 is set to be a v ar ger nd va ue of the
l'i qui d CrystaItE%ﬁFlﬂg agent to adhere to thé fiber together with the

finish oil during spinning and winding an elastic
polyurethane fiber; (6) a method comprising treating a

30 plaited knitting composed of an elastic polyurethane
fiber containing the composite oxide and a polyamide
fiber with a solution in which the surface treating agent
is dissolved or dispersed; and (7) other various known
methods. The methods by coating (1) to (4) exemplified

35 above and capable of efficiently allowing the surface
treating agent to directly adhere to all the composite
oxide particles are preferred. The methods (2) to (3)



15 - A uni axial stretching filmmade of a pol ycarbonate filmis used

for the retardation film 13. Accordingly, the equation nx > ny = nz is
obt ai ned, where nx is a refractive i x of a phase delay axis 13a of
the retardation film ny is a refractive index in a y-axis direction
orthogonal to the phase delay axis 13a, and nz is a refractive index
in a z-axis di geat h8Reaprarklielness direction. 20 As shown in
FIG 14, the retardation t I'm 13 is arranged to di sposed its phase
del ay axis 13a upwaP@ef4f Pﬁeeﬁﬁﬂﬁﬂe§t°§ BSFQWﬂPgaﬁBPeSMFFﬁC?e§6@éFlP8 t he

hori zontal axi aghntThe aBﬁéEQttentﬂél&oﬁ@o@ﬁtbhBxiﬁéopdrﬁQbaésZbyg film8

i's di sposed ounterc e 45(err ngle with respect to the
phase del ay axF?a 109 184 8§em%§ g?&iBHﬁ 8nm#Fﬁﬁg§3.aA§e§h8an in FIG 13,
t he absor$t|oncamp519an25plat1nbethersbmpobatbzba@déiﬂn19hbspdbspnsed

count er cl ockw 5 rjsangl r : .
nol ecul ar a||g§§3%?tgfﬁe%§?o%%1§g %wahg PFSSPdggfﬁg% FmeB§1k8“@§lde
23 ceII0£25t¢ﬁ§19aaﬁldflnppeﬁeaﬁﬁhﬁéwmnxpﬁbahﬁﬂtmggﬁ|Bnd 8 and 9

forman | gkersenll ReeARohemetnéa- compr1s1ng plé@lﬁgrthaecomp051te
af orementi oned birefringencé color iquid cryst di spl device 18,

in a no- voItag@xééﬁténda4ﬁ|H@aW?}gBBIEFFSQdopl§H? Fﬁ@?ﬂéh?efPﬁﬁﬁﬁhef
second pniarlzaagrlélhaud8dassumeédamnehbtahhalthaalaedlahatarbéryhe

birefringence ef.fect ﬁb the_retardation F] 1 Th ereafteg t.he elliptic
pol ari zed |i ght**F&ldr H8Py &RF ﬁﬁﬁ?V}nSOWEF 38817 gRE GnBA BS si ng through
t he I|qU|dompySSahgcthpéisdug bp a Hombmirecethet vempotlieer ekaddat i on

val ue of the ﬁnd St %dQ%ESH fi QQEQS nghghgoﬁgg§yggugxg FtpﬁegthId

crystal cell |nlze arrange pol ari zi ng
films. In thlsstﬁﬁéflﬂﬁeprDﬂGCt of poltyrenavmaéEaclanhbdrméen t he

bSO ption axi 80881 ghekNeebkesbneolablZtnd Ebkiida (4)-2nds! hergBapption

axis 8a of the seconhd I.zIn ornms an i ntersecting angl e of
45[err] as desé@ﬁseaVPﬁ @Hedéwsgavﬁéﬁﬁtamhéevuﬁeaplyent fopothei zed | ght
does not pass Ebnpugathagetlrst polarizing film9, so that the 15 display
col or becones bl ack i

CE tTf ot her and wh oltage is
applied across the FPPsPreFEErFEqRE @ OWQnQnB £RE §8€gﬁﬂee¥E8FFgags 4 of
the Iiquid cryayaehteetb adhemel ecuthe ebmpbelte oxmaéasucfhcquhd chgstal 6

, h I f_Liqui
LSe oL RRRARCRE FeLLOR Al B8 phh . SoctyshalngeLle ppstfol . oo
retardation fipmlysrebbsnaofiberuhast bha ebfiptet efl inbabliyipgl aecendakight
even afteag@@sabegt}aﬁoaghthg cbhggggtgr8§£ag ESEEi%Ze?IrHSQHHe”t|y1

the light in ariz state reac st pol arizing
film9, and a PPQHPngvﬁﬁﬁealn addéé#?ﬁlﬁomébélQﬁéﬁﬁtpa§s§§rﬁhﬁéugh t he

first polarizi hgptoimg, thesahthb@lifyaos thecehaéedtblahnor;ﬁae col ored
l'i ght afjer belngﬁgasse the Tirst

reflect & by tABEPEHER e%g{gggPéPIEE?ﬁFmiﬁt anﬁgg%gﬁéﬁéﬂgsf%hglg ISpass

t hrough the fipsbcpdhaei alag habntBe efifettgquofl degseabingl Eilfert he

24 clogging of the spinning dope and diminishing yarn
breakage during spinning.

The polyurethane used in the present invention is

30 produced from, for example, a polymer glycol having
hydroxyl groups at both molecular ends and a number
average molecular weight of 600 to 5,000, an aromatic
diisocyanate and a chain extender having polyfunctional
active hydrogen atoms. Examples of the polymer glycol

35 include various diols each composed of a substantially
linear homo- or copolymer such as polyester diols,

polyether diols, polyester amide diols, polyacryl diols,



retardation film 13 and the second polarizing film8 in order, and then it
i's emtted. towards the visible side to display in color

FIG 15 is a chromaticity diagram showi ng a col or display of the

bi refringence color liquid crystal dispray1QGVice 18. A thick curved line
21 5 wth arrows indicates a change in color with a gradual increase of
the applied 0 ta i I e. In a
no-vol t age Stapgl&%h&%%%t@? did1z %Sﬁgghggeggg%oégﬁgge gablack Wiile a
vol tage is appPPéacefbeaéFﬁydﬂélsr orj acpézsareapfethere grbsLapces| o

changes to whlheg@%@Qyme& thercolhagdastha 1like. yekaMblégdobeHé, green,
and finally to_li en the vo zaae is furt

A configuratioﬁr8g %F8059658§yPHaFﬁelpF & érﬁsngpgﬁgﬁggﬁtggVPce 18,
installedin tuélmabgbnatethedseqondoeymedenﬂmﬁsomybhabe aad ekxpl diked with
f t I E 7. Fl 16 i | f t f
the Tirst el ccEroless: ShashSorhttn sruchisk: avBrd: Reluabertrgbalo ' The

first 15 subsercativelhyfirogenl agoind ¢nyiudé éehl-baganeidoll7etbydepkane
view from t he gggcgg,tﬁgﬁyﬁgﬁeEESRQ éu g%r§98§§ien3893m9ﬁe'T9 gnd nount ed

on the lower face o secon shown in
FIG 16, the fdigmispeyclobesageof mrhElylgordismyseal hydrprzine, in the

liquid crystal Qbé@h%in@eVaiﬁyégaﬁQaé'§hd0%a§b¥ seenmaeareb@cbbaeasngagto
20 C6. The scannlng el ectro

F are rﬁage t& E y connected to four
transverse bar 2sRagEyrel €t £ 8§§ ﬁH Ehapeem alfatPex1thet RE LERe™BYSPI ay
portion gl._Theompananng ekﬁ@WnodecﬁﬁlqadstBerspamygngtﬁhﬁetfoﬂmlﬁﬁdare
connected, I n setl piurall ul ar._an quare e t rodes
which o onEEPEETanbasapabF BPbiked §PshRY, BrePRraRetE,SEntts! Solay i n
mul ti pl e col orpolgBrethane.| nFoheedampileg, at helysdhkplageebéytrddesdCant o C6
are, oxtopgled {@ebigeso aikEhbyahdfeoh LNEdbtBUHnEE ERS' BonBEELon

expl anation. Practica

25 electh6§e§h€1arcméﬁlarélgénéyanayecéﬁn9§?§§nﬁn@h fReeBEEERVE
substrate 2 byafount, SHHdHﬁE'¥€a@§§Bﬁ Bkoaabﬁetaee'alggaﬂuealzﬁ heads.
As shown in FIG .17, the second el ectrodes of Iquid,crystal cel

12 consi st of P@ﬁaﬂaﬁalgﬁéétFBGESaEndPBeEﬂﬁlaEﬁEﬁmbﬁetﬁ@ giV8 8| ect rodes D1
5to D10 is COBBQQEantafbatbol?&ré&hhhéabrbpb1§ﬁéﬁed ehecpregelymernibsg a

rectrod® - SOPEpRRR.TH P RAPKSE: EhFA, ApGPRLBne<EanaRF iR BACERENS

capacities of polyurathanennectlons are approximately the same to inprove

evenness of displayTPF g mESSate AxggéhgglEﬂémg%kgég?egggehkgghd%%rystaI

di splay device 18 w escri rences e driving
signal s shown PEuglEy addeddto therpglutdon of the polyprethageshows

signal s SUpp"QSwEQeEhetﬁéaeamﬁgs§£606k9965m5§ £9s65be addehows tHeF|G- 16.
FIG 19 shows signals sup he dat a_el ectrodes D1 to of the

t
dat a el et rode§t HB&BglﬁagPGQai? °£th€oﬁﬁﬂﬁ&??BhaﬁﬁvéPoPﬁﬁaESe'sBﬁpFFed to

the liquid Cryﬁhg|amebmbenaHH@dSaaBmhggtﬁéeQéé@deoﬁ5ofopol9&raﬁhkne
rodes Ln_t he second

crbod; ment .t nETAPPUSSF BReClEqtractiyC aF ENEprag<tenstaRYI ce 16 wi th the
quadpl ex drive, a ofechhteuipbiadsantherdthae tbhetagwpofi8®y oxides in
the present invention usually used for the elastic
30 polyurethane fiber as ultraviolet ray absorbers,
antioxidants, stabilizers, gas-resistant stabilizers,
coloring agents, delustering or matting agents and
fillers may be added to the solution of polyurethane.
The solution of polyurethane thus obtained can be
35 formed into a fibrous shape by a known procedure such as
dry spinning or wet spinning to give an elastic
polyurethane fiber.



i s explained. Wien a normal scanning signal is supplied to a scanning 20
el ectrode, the conbination waveformwith a data signal supplied to a data
el ectrode becones Von = 1.73V and Voff = 1.0V as an effective value, so

t hat the tine display portion 51 dFSéVays green letters on a bl ack
backgr ound. O her val ues of voltage described below are all effective

val ues. THS f&fwwq@ge%&sé%c@@r%sgmﬁgeél ghatgeare

supplied to the_25  scannin ctrodes Cl t e tinme display
portion 51, bu@ ﬂ%@b?s?@%%?%ethanea?%b%ﬁppp?%ﬁﬂ%@ﬁ¥¢¥4%%%9%?%%5eIectrodes

C5 and C6 for poEysBt&rdnsdliayed silicones, polyether-modlfled
26 port]ons 52

i S,
the  stannPhbiesaess orbies edttfed Shfic@ief @ griRpE i F
assigned5 mnnehelspannlmgeel@m&hom@ ghlica, colloldapcabmdlmglandas
shown in FIG e S 73V, V2
1.41v, V1 = 1. %?/1 %X% éﬁé&}%g &?Aé{?‘g@f %(%ta'l éaﬁ%?@%?o%rmveform
due to the datéastgnaq::s,dﬁse%m!il/e@ls U}gtme@uameem@t%h@sum ste@rate @& to
pi xel s connect gget p; k&€ §ﬁ@”§'@9nf§@c${Pdew5§Eh is SOlld wafy &00Wnatn the
top boxes in FIG 19, an OFF/ OFF data al 1s supplied to
the data el ect¥oeB E?mP?Eﬁﬁ%Fetrﬁﬁiﬂx%$ higher %*h@hﬁfﬁcd?%ﬁP%§Y Ftion 51

gonnlect ad to t%@lﬁlit ahﬁéﬁ@%@ﬂﬂp}ﬂtr@%wmrs,l &&aﬁﬂm h@ﬂ% t he pi xel
|spayS|na C COl or | | S e Sa t he ac

Corpr Y PowavarBoTYEt 8l dhe tend et Lo novFadSs 1as Snd OF SPEF 18E WG ng
el ectrode C5 haSng/ﬂy-oﬁ 1V, asooptidbnd hecambs tndetopatiereof pi xel ) 53 in the

T3 s ohown The FEREES I Bt dhes Tt o ind ppdend X dara
signal is suppimeentbonhmayldie wedttadde BRre spandextynereonbtinett on
wavef or pgwi t h lect 1. 73V, so
t hat therP squarfe@%g?%g;ﬁ%%éégdﬁﬁe mapﬁ‘E an%% ‘E)%%?l% %aéo érWIe’]dl n FIG 11
di spl ays a greehrgbl@rfiber by covepingelt Hrith Rpother mown fiber

OFF/ ON OFF/ ON ga¢r &5 gé‘aﬂ)ol§am1de SLHF | e4l ;5@1#&&@@@1@.@;%@@? D8n Hence,
t he conbi nation vefo t he_signal for tﬁi g anni ng el ectrode C5

has V2 = 1. 41Vac§% thatt rrr]["Fr’é' FFY and a regenefated tiPehtar pattern 55
in the mark di spl ayThperélast 52, pehpwretiake Giber ofllthe spbésent 25

to the ddia o ttsbRioheat e Mertootiale v i Ml fiiticitar £of PP o
27 t he sramahgfswinweascesed nip edwinming @0 has \Howeudk, sthehat t he

gihz\%a?/ncg'l g ﬁplf’éaw@n SELAL S PALL €8 {08 | thd Aee JBT ke di S@) ay1 9T on 52,
used for common swimwear, tights, pantihose, foundation

d to

garments, socks, rib tops, corsets, bandages, various
25 sportswear, and the like.

Various pretreatments and measurement methods for
evaluating the properties of the elastic polyurethane
fiber will be explained below.

[1] Measurement of Breaking Strength

30 The tensile breaking strength of a test yarn having
a sample length of 5 c¢m is measured at a tensile rate of
50 cm/min at 20°C and a relative humidity of 65% using a
tensile testing machine (trade name of UTM-III 100 Type,
manufactured by Orientech K.K.).

35 = [2] Measurement of Available Chlorine Concentration

A chlorinated water sample in an amount of 25 ml is
weighed and placed in a 100-ml Erlenmeyer flask, and 2 g



bl ack which is the sane as that of the background col or. In the
bottombox in FILG 9, an OV OV OV ON data signal is 5 supplied to the data
el ectrode D5. Hence, the conbination maygffgrnthrl the signal for the
scanni ng el ectrode C5 has VO = OV, so that™the display color of the
circular pattern 57 in the mark display portion 52, shown in FIG 11, is

bl ack, Sl”‘|aroEopbﬂQséquﬁrQGBQHEGEEV§§ webﬁhdkiehhassaaaeasthe§htef the
background col or rlbeg herelgbefore bi refringence

color liquid cP?étQerd th&F?HPEg g@v?éé kipgi & Srﬁééﬁku3|ﬁﬁetﬂéxﬁyﬁﬁc&§
nonochr one I|andrat¢atahth a 1doooi Ngsb&iumt Bhtibsalgaay seaubeibunahdgon,

whereby the ti ril 1, i | owed t play gr
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v 12 RaceRebh I eSO PS8, LB BRI L ki
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The
interval s of fﬁ8ﬂfﬁgﬁg8Q9ﬁét¥P§eﬁ is Sampé@éona tBlBﬁét§€c6HdtBﬁdS§BBpl|ed

to the deta e|mannedeasmbgpebynéaeaﬁbsaIa¢ glve eobdankf teaghtpahtern in
the mark dlSp|gM 88£t'0 chan ntervals of 0.1

2
seconds to one“S8cond, ?ﬁ gaX?P%gg%S Sﬁé8fﬁpge?°ﬁﬁantrathﬁp e8ive display

screen, resultphgannedhérmeVhsl6Qrmﬁla nbyel watch for 25 young peopl e.
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has a retardattbﬂ vhlgélnatede@h¢50nn1to 200 nmlarger than a And val ue of
the liquid cryggal Bfkind 2. V%en a And value of the liquid

crystal cell is snaller t han 1500 nm t he amount of the change in an
apparent And val ue %h?%%ghIF%%l%Bp?}%%¥|%ﬁLo?oo many5p¢ hpEed ey eBR¥RY t hus
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20 than 1500 pm d¥H@r§X%bﬁ§ é? '§suggf§é£€?|€o 4 w1th acetlgwen in
t he use of any one o cr st STN
liquid crystal2edft hERE nSRBP s‘t’hJalfﬁgll@eb*Pgnﬂ‘éngwaﬁdlhb[éﬁ’%] %‘h@l a
conbi nati on ofs@bged@éeniely ols fhéat adeh aa ST ODEer bt qui fHighys} adngedyedavi ng
a 30 at 95°C for 40 minutes. The sample is then washed with

flowing service water for 10 minutes, and air dried at

20°C for a whole day. ‘

[4] Tannin Treatment Solution

To 6 liters of ion-exchanged water are added 4.5 g
35 of tannic acid (trade name of Hi-fix SLA, manufactured by
Dainippon Pharmaceutical Co., Ltd.) and 2.7 g of acetic

acid. The sample having been dyed above is placed in the



twi st angle of nore than 180, the birefringence color liquid crystal
display 25 device simlar to that described in the enbodi nent, but
differing in the col or t one therefLoqb can be designed, thus providing
a col orful watch. 29

The liquid crystal display device of the enbodi nent uses a uni axi al
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5 where nx isatndiethiefsanpleeis nimersed hchaebagiacticom 30 miphese, del ay axi s
13a of th tiaon f,l is .t refr.actd ve. | I -axi s
di rection F%jr: fél‘g%%ﬁbasf Vf%gl#hlg& p{f:%es & ad“e‘fhg%/ "gji(tfrg éllfav,?”g gﬁeér%‘}?%ét aeé/ela
refractiwe indéorih0thbnzees. Thexitesh risotn dravisng Heeerhi tiewsed dridet i on.
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retardation fiﬁﬁ% &éé‘ﬂﬂrfﬂ]lgg?u)e 1S 1%’536“1@ bl GXHITLE twi st angl e
of 240[ aOr], ipunribfivedatater so bihef ribegenveel el chlorineui d crysta

di spl ay device_ ¢ bl e of di i ng, i nfor j.on..in bright : on a
bl ack backgr ou%%’@%’%’gﬁleov%f&#@ﬁ ?3| rng [ ’n”gﬂé/\‘/aa{]%% %\%)t%r%; %cﬁfr)‘%ﬁfefn crl;borf ul
di spl ay. adjusted\em 7 heith rafini fiften cso lodliom |afud e cry sa capl ay
device is 20 T dey | d. g éﬁﬁh e
twi sted retar aﬁ%ﬁwﬁﬁnﬁﬁ%ﬁu%énm %eé%ﬁ#l\%ng{cf?%?é@?gi%} ]%ta cierPI 12
havi ng a And \&Rliti@mgishglmmersdq g lfgtﬁ) FMtELaBEE Nl dhovhihke tihiet ed

retardatison fidimbeyiNg 1ve Ayl éfpém%ted by 508 10 pHpd GAOhasnEld efs t han -
the And value of the liguid crystal ce

S 1 12, colors simlar ta those
of the embodi REFLIHEC BRI RN Byery d hqyrs Hel tﬁ%%]fqlhge%akb‘fﬁag?“??qui d
crystal displ aycclevg€le, of nsialpamyg idaneasurddy redl yhed aterdcory fi l m  when

a And value of the |jquid crystal cell,é 12is , )

30 snal ¥eren RO AM T tHRP 3G A D] 1RR R PSEPERE ent And
val ue throyothd heoAaRpl 4 cggyj on of vol tage decreases, thus colors of

bl ue and green are not easily displayed. And the And val ue that
exceeds 20800 nm i SAT = TSURsxr dBl0e, because variations in col of6épccurs
vigorously and abruptly, and 5 the anmount of col or-variation due to

i nconsi st enci SRR e#%tilr"eenaCitY fRReen ratio (%), THhES skeond
enbodi ment des@éﬁé@ﬁ:}} h@gp'&lﬁﬁéqd@{'@m@'% WY, 1dhd TS, is a

tenacity (g) prior to the treatment, is determined.
The chlorine resistance is evaluated from the time

25 (t,,) consumed until the tenacity retention ratio of
tenacity lowers to 50%.
Larger 7T,,, (hr) signifies that the chlorine

resistance is more excellent.
[6] Evaluation of Spinning Dope with regard to Filter
30 Clogging
A polyurethane spinning dope is passed through a
filter (10 um, trade name of Naslon Filter, manufactured

by Nippon Seisen Co., Ltd.) having a diameter of 10 mm at
a constant flow rate of 3 1l/hr, and from the dope supply
35 pressures after 0.1 hr and 2 hr, and the filter clogging



digital, but as a matter of course, the present inven - —Atapt: fo a
conbi nation watch utilizing a liquid crystal display ;zeﬁggﬁg?ggﬁédﬁﬁmfor
|0 display in anal og in conbination or _azgi ock sim L th&Fetalii

The enbodi nent describes the first electrodes 3 as the scanning

el ectrodes and the second el ectrodes 4 as the data el ectrodes, but

reversi bly, e t ned a t ni .

el ectrodes andpfﬁ%gﬁfésggeg gggﬁeégrg%esaggﬁégegge%gtgﬁgsgﬁﬁéﬁggtéaq'

el ectrodes. In thisaApase,(piie 5 nigkg1d9 signals are assigned {g)the
second el ectrodes 4 for the tinme display portion 51 and the data
signal s are as¥hgHeant 8ot hSsdcépre cferPlvdeEcasSYEe (ka/@mrk after djspl ay
portions 52. gsupplying the HBgecfBedblBNhr, aaflinel & $Mapfo ét@&g a
circle and squargF Fs gs d 2§ in the mark ,displa2 orticw?cﬁ t %?Xiquid
crystal of spl aPTGEFIEE, (gﬂllci“t) RS e SHPPLHGY aﬂt%aff%"%r%i%,h%' 1R ter
shape or a shapetefkmanedni mal or vehicle etc.. The

af orenenti oned enbodi nent gescnibes,about the 1/4 duty nmul tipl ex drive
as the driving met h&8*E6F SReSEERAf 48, FRREl thesplayedeGlegging isyopever,
preferably, ifpbbe aygheEiehnduty N further increases, an effective

val ue of the conbi natign waveform for the mark display portion takes N + 1,
25 so that anldpti BUALV8EEageCfoPPLRRIPEgEEARELYEYAl *di spl ay device can be
easily 10 selected polyhbPethbhhectpyfin¥Abu@ope is passed through a

31 .. The aforenenti oned enbodi nent _expl ains the driving method
for the | Edditarcl ¢8t B, dE5pAaYNARG| @€ Nariap, Fastan, eRanpfactiked
in-a-line revefseyws dgLYl rr rsin oshLi ng.n t pgal.es
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PoFTa 25 anarpre LapoPiRually SRERLRFER Talt thh sbThBLfE BabtaLY (O

desi gnate the sanevednpbadnby aslimit depnserdpscrsbadlenfiheméntst and
second e”bodi”EQ&éuﬁathh@rSﬁSEﬁhpEBQHula Szpereof will be omtted. 15
FIG 26 shows a sectional view show ng a s{r_cture of a watch
accordi P to the thiidisnBéaphenfilamentadeniarf (d)s=f A8APt KaBOBI Xt he
second enbodi ment shown in FIG 25 in that a two-stage |iquid crystalg
di spl ay device which includes a éecond quuig crystal disELa device 6
mounted on a fFPEFeRPqdi dScRYYLRALIRPSHRES §B(TLB) 63t EtRepFiPRgWRelsY3En
&LquthZPd chbt?hkdbephakedepnaee within the spmﬁh?ﬁgtbe?énive modul e 27 .
iC olds the firgt C L Lgui . stal_dis eyiges 61 an
63 and the backligh? ﬁﬁ??l§g,Sgg%%kvé?gbg%%%?yﬁﬁrEflmg%aHFﬁ¥ﬁ?ué$ attery as
the drivdhg sosivgleafélipment)resgnafbesathahethenpolyuretbbnechgemonear ce,

a circuit for gybgepegkatim 8pdnhOhgS¥Lhshi gyt he backlight 25 unit, a
liquid crystal driving_ | C generatin driving signal for driving the first

al
and second |iqlfd CEV§@HﬁtHP§pP§yCHgQFé€§ Besanbargei Afr sHBKsErLgothe

Fabric

A gray fabric is knitted under the following
30 conditions using a bright fiber (manufactured by
Mitsubishi Rayon Co., Ltd.) which is prepared from a
cation-dyeable ester and has a fineness of 50 denier/17-
filaments in the front and an elastic polyurethane fiber
in the back: 28 gauges; a front runner of 172 cm; and a
35 back runner of 75 cm. The gray fabric is then set at
190°C for 1 minute, treated with a pH adjusted solution
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32 - frequency generated by the crystal resonatgs—~and so on, are
provi ded, which. . are not showmn in FIG 26. THIS SHEEThes BEY
nodul e 27 is connected to the first I|qU|g%Prystal dlsplaypEpLACtéeV|c

t hrough an ani sotropic conductive rubber” 36, and to the-seeend

crystal display device 63 through an ani sotropic conductive rubber 37.

Bet ween the firgh BBQHbﬂtQEM§Bg|1d758/§y°@e¥b8€1§1aé99 the §e@08¢l of
liquid crystal displ evi ce acer (not shown) made of plastic

filmis p?S9FH@dSF$?3F6rﬁFn85aCfE?Edsgpﬁééutes' and SUbseﬁBegﬁéﬁn in
FIG 20, a dispkéyapou8non @brtbhemintsé tbgubdatnyat Blinibhedi gpbaycdevice

61 consists of the di.spl.ay rtion 41 for_ di Ia current
time or alarn1tine.&hggﬁgﬁﬁgﬁgpgggrbﬁ 5f Fﬁ89§888§§ .q8?898r§2t%|
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crystal dlsplaghggg bé&ﬂ§3bﬁrggghe§nl?h5h V%ftlglré%g 8 B?ygggf dléglay
portion 61, a §Vavéabég|shlpglaesgpayéatr@thpaelshelwaﬂé adjusgedptay

portion 41 whi best genShutiRY Qﬁétiﬂﬂeéglbﬁ gbpsed. n¥hes, th@nsaaa&eion,
portion 47 is ogened the tipe Fg Eésgortl on. 41 becones Vi sib
ctoes

Wil e the shut t8f BBLEESH ﬁ?bFéc eHevdFBpPRYVASEUNRESR HFYFBS an

SLatSOCQMD|e?ebyaliﬁblb?bhlﬁﬁlnﬁt6Bnbgﬁk§athbﬁ ép acseppm;yanaesuktlnghln
t he provi si,on a onabl e and attractive . e
cont Lgur at i on BELERePRo T2 AGBER! 6, HoRFyPEr aPSKFay HBSRcEhgokpitted s,
t he wat ch of thebtrherdsettbhennent firdh bemexsiannfdrwilghhoefefenteiso FI G
21 being 2 secbbanebeu! ey LBREeeh wABMNEL G 2BoRnde Thiy 43600LEN ApficP! ane
vi ews each show between a |1 crys and
25 pol ari zi ng ﬂumher Of days untllndsféptalareh@enersteduquuuherﬁgbaic
d'SplayZﬂ?v'Cel@1d%§lﬁgap9§ege0&h§orlne -d rable days of the k 1t¥ -

33 TN Irst liquid crystal ? 0, conprising ﬁ I st
substrate 1 whfBRrig. 2 kphykeds abgvaséamataem%?hcal?ﬁ%eﬂnéggalaieo 5 mm

and 03 mthh taayglhaé a hlgﬁé?céhpdﬁﬁné r8808t8hcéJO, arehnDunLedk t he 1
secon supstra ass p ate w t T hi ness o
S e on bR 2 BBk Pl RalEo8 cor pafl - EnlePiRe PAGRSE L b Tetvay LHrRERE oo
t he sealing neRbbri& for adhering bet ween the first substrate 1 and

t he sec substr at 5 e rystal ich is
allgnedqgf a tw st gnglgggftgg?%?rFB£%%% ﬁﬁ % QH&QnE ¥§ f %A %Qd and
filled in a gapneén@eahedhenfarpiatibemrpliate bhdhehblBQC@delth asubstrate
2. 10 miPe181 E3EcPPiar kgLRECET L §ofPE P ErRgstLecttye reflector

11 are

61
i d

residue thus formed is dissolved in 30 ml of 50%
hydrochloric acid, and filtered, thereby removing

25 insoluble material. The concentration of Zn or Mg is
determined by an inductively coupled emission
spectrochemical apparatus (ICP, trade name of IRIS/AP
type, manufactured by Nippon Jarrel Ash K.K.), and the
amount F of an anti-chlorine agent (g/l1 g of the 2-way

30 tricot fabric) is determined. On the other hand, 5 g of
a 2-way tricot fabric is immersed in 300 ml of
dimethylacetamide, thereby dissolving the elastic
polyurethane fiber in the knitted fabric. The knitted
fabric after dissolution is dried at 70°C for 15 hours.

35 From the weight ratio of the knitted fabric subsequent to
dissolution to that prior to dissolution, the blending
ratio W (%) of the elastic peolyurethane fiber in the 2-
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arranged outside the first substrate 1 of the first liquid crystal cell 60.
The second.polarizing film8 lies outside the second substrate 2.
Since the transflective reflector 11 partl% transmts |ight from
underneath, the backlight unit 19 is provi 2d"in the watch so as to desi gn
a 15 translucent-type liquid crystal display device. The

second | qui d Grystials (e Rabf ideUIsC Beldrinl bl @S AntiniDEe (3) ofsecond
liquid crystal cell : Irst substrate 71 which_i,s nmade of gl ass

plate with a t RS 'é’f%](?%“tﬂﬂa@ﬁ@toﬁ’a\ﬁlﬁdcﬁnatﬁ’ier §Plé1de€ﬂ“@d’éleﬂ§ Yfade of
ITg)b Ishrmtlint ed;he? thiel rat Qle?:%fﬁﬂln@a lfd&oﬁfii(iﬁeOffga'nglg.&SS( 93I :at ]gr \IMTtO h
a t hi ckness o a i.ch a second el ectrode made o

is nount ed; %%&%?m %4&%&#“3@ for adhering between t €&t i r st
substrate571 and ThdlpzesemandnSEMSubth112 b@ndomomemeﬂwcekpduume@rystaI
76 which is ali st__.a 9f%¢90, ched
and filled in é’qjég'%‘@t“[ reeﬁ‘.etrﬁtn‘@e o T‘rl‘g{lras Sibst rat e % anckj1 Z%s%%\gfond
substrate 72. 2mvention isOmosi destirdctiedsthemedorate 71 of the second
liquid crystal cell simAe 1 reflection-type polarizing filme65 is |aid.
Qut si de the second sulhstrate 72 i

34 third pol ZAFteFramehhgdene exhgr Fl¥crdr PaYingn a0y f¥eF89% i zi ng
filme65 ie a moléﬁdhﬂnMweﬂ@hkSoEOﬂUBOObﬁnlamlmeumg oEr & ,508n gleAsl ayers
each fornmed with a .nat er.i,al s mlar,.in refractive.i.ndex, and which
has the proper i8¢t with 5H§n§h1%t né dlpﬁsgﬁﬂyeﬁﬁﬁaﬁlgé&SPc ROEER ¢ he

direction paralirela tr tirioggenS dfasastmessi art &0i°E, fout 90eientiesgwd thi near |y

pol ari zed |i ght |r ssion axis.
In the enbodlneﬁfgigggﬁg % ra%ePOIYu% Eﬂ%%%nggeb%l&g%Fcéﬁgig; is used
for the film isocyanate gbeupse atubbibemodecuierf ends.cl Gber séastioand t he
second electro f g I i el 13780, i nt
| ayers (%gt shgﬁ§¥&gﬁg Fgfﬁg&%%&%drg?pgggﬂvgeﬁb¥§5%h %wn |§ Epgy %ngﬁthe

first substrat difefiydagesand deymigisngdded t@ﬁé&ﬁﬁentT@Gwﬁ%éﬁérﬁowﬁﬁe ri ght
at a 45[err] anrglssoividd RSpRASle 20 sblleta@lhl wnballyureth&hesp&lepm%@&y a

| ower nol ecul ar allﬁgﬁe t direction.60a _of %g r%stal i S di sposed
downvard to the right-TyteRSSEPRAPE dRgPE. a?ﬁ@ ebnd3snS: PRFe 2

undergoes a rukliiethylaedneein apandune bife 3r.i7ght watrea ddselrkedadgl e,

wher eby 15 . r I |, L,on b f I ystal s
di sposedilgpwarc} Y ﬁffﬁgl%d %lh% W?%g% h FQQ 'T'ﬁe ne%étl%ggl iquid
crystal has a wodadsiony wefs 2@d§d tO the @@epaﬂw@er'@mlmauonsamsr@nme whi ch
is an optical nQRIQLM A R Jlivel 3 389 hankO sbl&tReRRh i d
crystal. The chiral suggtaﬁbeahgea % gqret ha S tﬁﬁé&?ﬂ% pitch P
i s” adj usted t o VASSOSHHaCd ¢ 280 Enﬂ3th§ fornlng the TN 20 node first

liquid crystal cell m@odtlwetma@:@utahQa@I eelew saded asdBlyekeligargl Based

A differgpnce An in blrefrl nce 0 nematic | iquid crystal 6 used in
the firs Qlqu|@ @Wﬁbﬁﬁp' §°§é§ £6MpenE s Qhd4a%cal | gap d which
is a gap hm&wdamemh®xh-n§Pmsmhsﬂpaka -buagdphkeoddcold S5subgt watighZ | s
set to be 8 [e ] ' diangley _And irst liquid
crystal cell ﬁw%:éﬁ h %&géregeﬁngg 2 ﬁé@hyﬁgﬁgp§ﬁﬁ %he di fference

An in the bi remwg@rk@@mftnmole ange 4t |baf weqa & efyst gompogaget pxidel |
gap d, is 12006¥n3ZnOZnA15L (product obtained by firing

30 Zn,Al,(OH),,(CO,)3H,0 at 900°C) having an average particle

size of 1 um or less, and dispersed by a homomixer to
give a 15 wt.% dispersion liquid, followed by mixing the
dispersion liquid with the polyurethane solution.
The polymer solution was dry spun at a spinning rate
35 of 550 m/min at a hot air temperature of 330°C to give a
fiber of 40 denier/4 filaments. The yarn was dyed, and



35 - Al'ignment |ayers (not shown) are also forned on the

respective -surfaces of the first electrode 73 and the second el ectrode
74 of the second liquid crystal cell ,62. As shown in FIG 23, the
first substrate 71 undergoes a rub5iﬁ treatment downward in the right

at a 45[err] angle with respect to the 5 horizontal axis H whereby a

| oner nol ecul agr@it8AMPIEL dtdpein OMa?ed chlorlindUés LEvshcdé 66 €héeposed
downward to the right at 45[err] angl e. The second substrate 72
under goes a ru%ﬂ%gw?ﬁ'e%‘f‘%]e‘ﬂﬂt%mrd to the right at a 45[err] angle,

wher eby an upper nogestbbs 2l i gnment direction 62b is di sposed upward to
the right at a 45[err] angle. The nematic liquid crystal has a viscosjty of
20cp. 10 A chiral T®s?aieénidlc Pars igd espine FXaNRLE dr VeRet SALAYE] s
added tosthe iennengdige]ddUdhC¥sial 300%eNd Alnc st dbceric added
such that the ‘ﬁvl sting i t%ﬁ P I?sﬁ%d?%-ste}gl tof%ppr oxi mately 100

g

[err]m thus fHRnPHRRERE ngﬁie“len“h@ed@)ﬁéﬁ{ i B Bhak y5t BY ceealsl % st ed

count er cl ockwi sge@tidladi@l®ased on the partilild efeigier Afas Nabiswdd i fgence
of the nematic él

ui d crystal 76. ed 15  in the,second liquid crystal cell
o | 0%t o RUBEEL AE B Ba AR uracd e RO i R Saley 1 2 SeL
substrate 71 avnden het skQOME. substedsti? polwetethame Biber wderr]m

Accordi gl y, val 0, i qui a ichis
Fepr esented pyPTRAieRs A e Qale e ne | S ShafR B Gflag RLT CF e
nematic |iqui A32Zng-ghal,06 pard iclesceblatgdpwdthi thel sarface nmeazdng

As shown in FIG 22, the absorption axis 8a of the second polarizing
film8, incorp®¥%ftd in the first liquid crystal display device 61, is
directed upwargkamplde 3) oht at a 45[err] angle equivalent to that in
t he upper nol ecul ar |ign t direction 60b of the first Jiquid

cryst glp cel | 60. THH a%%’[‘?cﬂ?&&%ethane Qﬁll?ﬁr S FRTYH ‘%aﬁrl? g&h@g film
is diregbed doydw@rshimedt hes righixaipie 40[Siddpanadiser 2zn®adavgd ent to that

in the | ower nol ecular alignnment direction 60a of the first l'iquid
crystal cell 6ohtadomadduentining han,pai 1 Off),J(00g) 220 boweP0PO! andzi ng

36 films 8 and_9 forns an intersecting angle of 90. As
shown in FI G PERO-ZRAdgdoprptrdnedx by Eixisg gﬁe“ A0 ST  HaRgat film

64 i ncor porat 1. the second Jiqu d cryst I}, s device 62, is directed
upward to theequgﬂq WIS WEerth Clgllr‘?gqee M%ﬂgi% tlﬁar%xiaﬁ'p Re tupper

mol ecul ar}7Werr] ®Examdigngrent direction 62b of the second liquid crystal
cell 62, A transni ssio ., axis 65a of the reflection- e. pol ar.i zi ng

Fi1m 65205 di rect ed MEHABHE (RPT¥RFELhans hiem, vas A7 SfRies ctui v ent to
that in the | ayngie TiMad &fs ald GERP1e 1 exid@CUimt P®Enkig second
liquid crystal cell|l 62. As for the above-described two-stage

liquid crystaloRiained kieviieing atsbd 34’ G neasmaisad din taaeiof

embodi ment, Wherfh.2,X0!d agg | agplied to the second liquid
crystal cell 62, a {lerzdad ?lﬂnggraﬂg So?ari zed |ight passes through t he
third polarizing fiByangeflé 6 be transmtted froma direction orthogonal to

t he absggption axi s, A _i@lqj : 8 gﬂtq! t. l’qﬁond

liquid crystal rgi%a%‘l?lét}‘{)gad}t O\Aag?edgfj’?%rer‘";e% C |(§1néya%<il§?or ogonal

to the transnmsafie®igpner as in Example 1 except that a product ((Zn,
Al)O solid solution) obtained by firing

Zn,Al,(OH),,(CO;)'3H,0 at 500°C was used in place of .

32n0-znAl,0, produced by firing at 900°C in Example 1.

30 Examples 7, 8
An elastic polyurethane fiber was produced in the

same manner as in Example 1 except that 3MgO-MgAl,O,
obtained by firing Mg,A1,(0H),,(CO,):3H,0 at 900°C and (Mg,
Zn, Al)O solid solution obtained by firing



15 .65a of the reflection-type polarizing film 65, hence all the incident
light is reflected and the display results in a silver mrror display.
When a voltage is applied across the first electrode 73 and the second
el ectrode 74 of the second liquid crystélzéerl 62, nol ecules of the nematic
liquid crystal 76 rise and the optical rotatory character of the second
liquid 20 cry | ~ G . d efefore, the linearly polarized |ight
af ter passing éﬁa‘C?ﬁé%ﬁgﬁl?%eégﬁé?%g%o{aé?z?hg film 64 and bei ng incident
froma direction Exa@Pgﬁo%onal to the absorption axis 64a, advances in a
direction parallel a02t{gy tricdtapsp S8 Was axtSpdhad of réethef &egstoa-type
pol ari zi ng filn1g5, so that _the | nhci . dent I%ﬂh# ii pasied t hrough t he
second |iqui d BPYXPEPthRee SiPEEPRE2ERRA 5N EXRHR Shu?R@ribSrtion 47
shown in5Fl G &Rlosingeneslistance in a swieninpepoolh vhe sastéér portion
47, a transm ssion '
37 to the ab§§$%??%%fg§?§§%%9%? zhe second polarizing filmin the
first liquid chyatwdy disptay flvrie ¥as prepared| Eromothe@eelastic
transm ssion j hes i on- i, 73 ' 65,48 the
second Iiquida%?§%?g?t§[2%l§§b?ev?%€éiﬁgé %@,é%@??ﬁﬁ%f?%et??%%ﬁér§' ahd
pol ari zed |i ghttpagBlerine oct@fishancecbnde | sWimeing yReal was t@steday
device 63 is incidemblesty, theshbp Simbhsits do£T ¥156 Bhnet SPhBYr IRYi £6eRi.
Where a voltage is, not afglled éo the first Ié@g%d crystal cell 60, .the
linearly pol arFSe118ht LRdbR%CE TERY rBRERE & g pbk FXIRLS 7 1 1B i s
r ot ﬁt ed | atofiPa PPl ee abdamehe hespt fok he? t #ndd SehisSSe ek | So didyetndypn
ort hogonal to S tion ax{s.9a o e f{rst. po i Z1 i 9,
eiferbe TERRETS O el tihg he trnl o 1al hBrAEHEes oFl o

so that the incCi ug [TST porarrzing
Thereafter, thehénfalbdeits)ight is reflected by the transflective
reflectqrs 11, and then again returns toppgps through the first liquid
crystal display device 61 and the seco quid crystal di spl ay device
63, to be emtlted to| the visi bl eAafigerlori@g Agesthg in t he di SE 2 ,;i gn-
white color. 15 [ " "\WiEl N d volfage i s applied across. . T :
ol ectrodea 3 dnd t el sasas Snbalor U redsind ghig, Coieh b0 Bl it Fased, |
cell 60, nolequles of the nematic |iquid Cr y ¥t filng thyitSemedad thhvay-
optical rotatqry character of the first |iquid crysickeced] M to ers
| ost. Thereforle, thel linearly polarized |ight passgtteFHrstigh*t he S%E&Bd
pol ari zi ng fi lgp-8rFrpme it g6 Qo thoggspt—to LS pbsgr Pt amea s o 20
advances in a @I TECTERHL RS i) - 3h@ e abgdT Pt 0Zael% 2g;a_0£‘j_§lfﬁe a5t
pol ari zi ng x.13 LALUGHIS, (€0.] - 2BJoC 1 NCI @60t 11 (Paho 1z6A16)S OF jpenl sand 4. be
first liquid gg= | [zabhb0dmy, (COs) - THMeV] ce despl ay S7znor zaalbback| cokor. 4.0
A nethod for d#: EﬂhhdEﬂn£%hH@EﬁLLquLdlﬁL¥sLa£¥ﬂQ§§%h®Ldp/i%@ itn 4§
wat ch of the tfi ARt PR Sl PRPnow be5¥pl ai @8 A heE°Hs vih§ di fnll g 25
. | L o N0 splution L 9. N

used in the 1 W OSE€—YSLC & MbAY, S SToP e g Snpown
in FIG 8 and |G —¢ ' . TEL$ TOUESs03 05 2ol kDb 1T 0., rysbat
cell 60 solid soluBfon

C.Ex. 1*|Zn,,Al, (OH) ;, (CO3) - 13H,0 1400 13Zn0-2ZnAl,0, 7.0 4.0

C.Ex. 2 |an, ,Al,(OH)¢(CO;) -0.4H,0 900 0.42n0-2nAl,0, | 0.7 4.0

C.Ex. 3 [2n4Al,(OH),,{(C0;3) '3H,0 (surface treated with 1 wt.% of 2.0 4.0

stearic acid)

C.Ex., 4 Zn0 - 4.0

C.Ex. 5 MgO/Zn0 solid solution (MgO/Zn0O = 65/35) - 4.0

C.Ex. 6 without agent -~ 0

Note: # Surface treated with 1 wt.% of stearic acid

* C.Ex. = Comparative Example



consi st of the scanning electrodes d to C3 as shown in FIG 6, and the
scanning_signals as shown in FIG 8 are supplied thereto. The second

el ectrodes 4 consist of the data el ectrodes D1 to D20 as shown in FIG 7,
and the data signals as shown in FIG2% are supplied thereto so as to
performthe time display. The first electrode 73 in the

5
second liquid gry l...cel .62 Consi st f.a scanpj ng, el ect rode, and
the data si gnaﬁgfﬁﬁeﬁsﬂg\%gisﬁlzalﬁé gsﬁsca‘ﬁ?‘anlé%le& in '?ﬁ%?gt%.E The second
el ectrode 74 cggﬁbs&tﬁlgéf é_rgaé,?a getyrode, and receives the data

signal for D1 shown In 9, ereby the conbi nati on waveform 10 as
shown in FIG 9 is €@ppbeedtavecEsampbefirst el ectrode 73 and the second

el ectrode 74, hence S ckiv al ue.
2 ehoan i 1 G 0RR Y2RLESE, QL1 NrEERaRE ERBok WaBpRRalCraCEL ) End

2.12V i s Sppl i edmeboennert he srcBramplquidescgptathatel L3BROEINAI,0age of V3
= 3.0 V can be applied, Accordingly t he second 'Qiﬁid crystal cell 62
assumes a 15 ©BEAILBEE| PYopeking 4Rafd, (Ol EPngl %0 adhdit C was
characteristic_with.a shine and . e.i nmpraqved w ew ng angle
characteristi c‘.lyed if p1ac %g 26’5‘6@‘.&*&@% He' %o}ﬁa p\éieg#a'l D5 or D9, as shown
in FIG 9, to the cCompaeatideckgehpdgde274 of the second liquid crystal

cell 62, the second IigTid . iréstgh disglg% device 63 is.alloned to
take a hal f-open st3PeSIaPELF nBPFYRFGENARS 2H1PRE ¥t PEPTFRGE 0t Br 5ABal I y

di spl ay g ne WBgReOREANEE 8& sﬂvskaﬁﬁﬁetin@x@ﬁga that 6l88h0%nAl,0,

Through driving the two-stage liquid crystal display device with a

typi cal nonochobteiheduby fiysnal Zuoy jAL{QH)C . WCONOOL 4H,Qraty BHI@ Wamct i on,
the effective voltage aEpIied to the second liquid _crystal display device
63 is 25 all oWeBdt bnpRlace @f AZVAZHALLGr dér BxedPUehdt- of the effective

vol tage applied to cop aiQ@i&érﬁkaﬁbﬂEig crystal display device, whereby
the shutter portion cah_assune

39 a full opkh siaski¢opalyerpthane ghiber spraypreducedi #y Fhethe
provisi as of asg@¥ehanner 48t ¢h ﬁ@émgpéng_ € tRathich letters emerge
froma netallic shutter. Mbdi Tication of the third enbodinent: 5

In the third efbddi{0HD,.(CRe) BHads(hydrotelebte pctie particlewdthe a
i splay at - PIRFERE CEhiE had hrfultBHtaR ek b E dnti ebiea ¢ ype
for reflectiongtearicnacidobgnpheysahe pookédghe amiinlBxample 2 was \While
are provided | EHe BeBbAE) Phu AP ORPALaY: A AR ice 65, the second
I!quid oy st al disp¢ampsga£§ee6§Xaﬁ51§§n§i§@ of pn!y the third pol arizing
Aternatively, the 2hoelp€ri€ pRTRPEEhIB) EREr AT Prroatiadyihethepl aced
with a typical sabgonpnnen as intEpampbéatiexeeptitihgtinindickidée display
The TN |1quia Leyaferelalfy, avhifalbe PAECInGIo MISE PREKO B aE 99,78 |1\
first liquid coysharecahd 80 averagpe sacoicléigize of ystah crelled?) iort he
25 a solid solution of magnesium oxide and zinc oxide
(magnesium oxide/zinc oxide ratio of 65/35) was used in
place of 32Zn0-ZnAl,0, in Example 1. An elastic
polyurethane fiber was produced in the same manner as in
Example 1 except that 3Zn0-ZnAl,0, was not added. |
30 Tables 1, 2 show the evaluation results of the
chlorine resistance, filter clogging of the polyurethane
spinning dope and the spinning stability of each of the
elastic polyurethane fibers obtained in Examples 1 to 8
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liquid 20 crystal

di spl ay device as explained in the third@@ﬁbg@jnent has a hlgh
contrast on the—segofre—i—trt CI_D ﬁioﬁﬁpag d‘j geviee—att—+=s ST ia{ruv 0]
perform a haIf-Lene.dLspLayr_t s-Jjaraviding-a fashionapbecandme.
attractive tinmgpi ecayarotalciravédagoddsi ghtizess tand camipisi ghbtaies pf ad}- Uptdaag
functi on. (Before firing) (°c) obtained by ([valent |[on
firing hydro- metal (poly-
CLAI M5 talcite ecpd. [M* to lure-
(after firing) |Al thane
(wt.%)
Ex. 9 Zn.,Alz (OH) 12 (CO;) * 3H2° 900 32n0- ZnAl;O,, 4.0
Comp . Zno 4.0
BEx. 7
5 Table 4
Amount of anti-chlorine agent in 2-way tricot|Chlorine resistance of
fabric 2-way tricot fabric
(wt.% based on polyurethane solid component) |-~-m---c-csc-cmccccw—-
-------------------------------------------- Number of days
Gray fabric After treatment Retention rate|required until
at pH 5 (%) formation of defect
was observed.
(days)
Ex. 9 4.0 3.8 93 41
Comp. 4.0 1.3 33 26
Ex. 7
Industrial Applicability
The elastic polyurethane fiber of the present
invention has excellent durability to chlorine-induced
10 deterioration, and exhibits extremely reduced degree of

swelling in chlorine water.

The dyeing of the present



1. A tinepiece, conprising: a birefringence color liquid

crystal display devi.ce consisting of a 5 liquid crystal cell in which
nematic liquid crystal is sandwi ched and fjJled in a gap between a
transparent first substrate having first &’ectrodes and a t ransparent
second substrate having second el ectrodes, a pair of polarizing films
respectively ?BQQQEQtHQnéthHQdfitEfé &iQEbﬂoEé%ﬁéﬁ'eGéh'af@@Q ayeefl ector
arranged on a

ace of one of go arizing filnms, the face belng on the 10
opposite side £4X8hi@N| FEaRrEmeRry Py taapin SOIUtlon is grpliefing WBBul e for

driving said |é@ébdl@rpél?ﬁrétﬁ@héYfﬂBércéf enéd present 1nveﬁt§6ﬁ61§0r
accommodat i ng s %§gUId cr devi e driving

and
nodul e, @rﬁfﬁrg fﬁl@BPg9p%b?F?o 8%o FwéﬂwaaFlaﬁlaecrysta
di spl ay dEV|ceré§eaced$ysusedfla ai peolli sphagipbngi ohldripkaypvag anlang

single col or aggrgoga5§ i display portion displaying in a plurality of
colors, and eFein said driving nodule has a liquid crysta
dr|V|ng circuit forThe poliyhvehbarai gpingind depet apntpipiag device to

supply a SC&””bBHgébQE@'ok@déaiH the %iéééhteiﬁGéﬁeﬂéﬁ EQt répbdyt 58®dom
di spl ay portion, data_signal to said first 20 | ectrode for” said mark

di spl ay portiofidugfR8 Aidhes S1@AdLngCLasRoYEcHRUN breakpdlyr8BEs for both
sai d tlmﬁ)dlsphexbmmiﬁeansgmﬂnﬁﬁgdcaﬁrBedcéﬁaadtaerbveﬁ a long period2. The

ti mepi ece accorg to clarm1, wherein the reflector of said
bi refringence 8 Mt quid crystal display device is a transflective
reflector, 25 further conprising a backlight unit for lighting the
liquid crystal di spl ay device through said transflecive reflector
which is provided between

42 said liquid crystal display device and said driving nodule in
sai d case. 3. The tinepiece according to claiml

wherein said |liquid crystal display device has a retardation film

between said liquid crystal cell and said polarizing filmpositioned on the
5 visible side. 4. The tinmepi ece according to claim 2,

wherein said liquid crystal display device has a retardation film

between said liquid crystal cell and said polarizing filmpositioned on the
vi sible side. 10 5. The timepiece according to claiml

wherein said |liquid crystal display device has a twi sted retardation
filmbetween said liquid crystal cell and said polarizing film positioned
on the vi si bl e side. 6. The tinepiece according to claim
2, 15 wherein said |liquid crystal display device has a tw sted
retardation filmbetween said liquid crystal cell and said polarizing
filmpositioned on the vi si bl e side. 7. The tinepiece
according to claim1, wherein said liquid crystal cell is an
STN liquid crystal cell in which 20 said nematic liquid crystal is aligned
at atwist angle in the range from 180[err] to 270[err], and a And

val ue which is the product of a value [err]n in the bi refri ngence of
the liquid crystal and a gap d of the liquid crystal cell, ranges



from 1300 nmto 1600 nm 8. The tinepiece according to claim 2,
25 wherein said liquid crystal cell is an STN liquid crystal cel
in which said nematic liquid crystal %g aligned at a twist angle in
the range from 180 - 43

to 270[err], and a And value which is the product of a value An in the

bi refringence of the liquid crystal and @gﬂ@sd of the liquid crystal cell,
ranges from 1300 nmto 1600 nm 9. The tinepiece accordlng
toclaim3, 5 L. ffetdPStdsi G’qlﬁ’éfﬁ'le&héf‘y?stféclbeé'elcl°“ip§l§r’r“§TNha|S($ﬁ
crystal cell i miviiheh polyur@thdnesnat.isc ti quisd bgt welight ®faldoppesd iale a

val e which i o e BT C18E HnIsh gomprine Ravalenity el hf (A | o
l'iquid crystal rvﬁ'hdLsa egapiedasd:f driee ne csedreym@l foreind trreangﬁmp - from
1500 nmto 1808:(5Jyglsqﬂqlfa86etz%r g%tdl 91% v% taeAq_ ?"Fﬁ %tl film10

ranges from 16 tlne |ece accordlng to
claim4, moleculaghaegiip oFi ¢hie W@lémsﬂ@ltadew |ts> M IENT it d
crystal cell im which said nerratl c li qU| d crystal is aligned at a

tw st anglelnthe rangefrom180|[‘,r and a And, .val ue which
is the product of a#al u@tgnSiRstie PQlYHFﬁépﬁPﬁgéﬁP@rbﬁcFﬁé 1GUIt® cryst al
and a gapod of cilfadnl i1quinthediedait &heC@llastﬁ%n@@&yurethfamelm nmﬁp@ﬂs&@o
nm and a ret ar dati ontval uedof sai.d retar ?}%’[I on :5) e rang.ro 1600
nmto 1900 nm COMPOSite oxidg, papflcles, oREadngd. leﬁ&lpg &

wherein said rm:pdmdowhhmlhmpmpamseisabdmlentf mernafloMAT e iat |M3nSJ.SJf 20
nx > nz > ny, er [ fr [ i y is
t he refra?&iv% %ﬁdgé |%%t |F%EFF§%do?gﬁ%bg%alQQQ%?hg%%hgéggégsoﬂq
axis, and nz i $ntjgad Mg, @adr &dvi wadi Adewhiigha tie; G@d@%!l@lrr &eétiion of

12. The isepi @R #RANENMIneRad! M a1 is 1 to 5. Wherein said
retardation filmis a retardation film_form ng rel ations of 25 nx > nz >

ny, where nx is the3refr§@@|@éaﬁﬁd€xP@ﬂy§rﬁﬁ§§éedéP?FraﬁF§°rﬁ}nﬂs
refractive i ndexadim a,dwhesklion tdet Baaerak Tp@ﬂy'il&e&'h@@x% Q‘i'b@)t @Xin@rl%@% nz

is the refractive
index in a thi SOMPOSiteE oFidgnparticles obtaipgd ?WéfﬁFﬁgﬁiéﬁe according to
claimb5, temperat\mherselolf $@iod tloi qui2d 0CCy it alompelslltues campBtNd mmucdh

fw ot angfle i nSolbriRes. bivAlehsofigte ue' WshR T 1 S5l JA ey 1
t he product ofmﬁt@dI@@Lﬁﬂned tfhreom the btp@prcngsn@éhﬁm DﬁeZMI@@ddMthsta
and a gap d Ofah@eAﬂ Ynd GrY$hdenCehle modRPeSar ratio of the bivalent
metal M** to Al is 1 to 5.
4. The elastic polyurethane fiber according to
25 claim 1, wherein the bivalent metal M?** is Zn.

5. An elastic polyurethane fiber comprising, based
on the polyurethane, 0.5 to 10% by weight of composite
oxide particles obtained by firing at temperatures from
700 to 1,200°C a composite compound which comprises

30 bivalent metal M* and Al and in which the molecular
ratio of Zn to Al is from 1 to 5.

6. The elastic polyurethane fiber according to
claim 1, wherein at least one substance selected from the
group consisting of fatty acids, phosphoric esters,

35 styrene/maleic anhydride copolymers and esterified
products of styrene/maleic anhydride copolymers is
allowed to adhere to the surface of at least a part of

RO 00 A T




from 1500 nmto 1800 nm and a [err]nd value of said tw sted retardation

film ranges from 1400 nmto 1800 nm 14. The tinmepiece
according to claimé6, 10 wherein §aid liquid crystal cell is an
STN liquid crystal cell in which sai °némati c liquid crystal is
aligned at a twist angle in the range from 180[err] to 270[err], and a
And val ue mhicghéscéﬂﬁogiggugkigé.a value An in the birefringence of
the liquid crystal and a gap d of the liquid crystal_cell, rapges om

| fr
1500 nmto 1800 nm ?and A RFACESS LECHIPERFRC IR st £ttt capP buFethaag
ranges from 1480bes) t ®hiSR0cafibrises spinning 1®.pdl jurephese, sstnpingi ng:

a first liquid,crystal di ay device consj st L rsi_ligui rysta
cel 1 in wnion Goks: ranpTERASY bEed ol i che Dt ofere e 44 )
bet ween 5 al®t abgpaebpht f of stonpdsitatexhideiprrfickes efeich otlempahse a
transparent second 20 substrgie; Ny NRe SSE o @hggéigdﬂa,-g ?giﬁeg t

polarizing filnms respectively arranged on and under the tirst liquid
crystal cell, one Betel| eelepted rbreedtm group L£ongksbingrrf ofn t yrd

polarizing filmg, Ahe ARCeal®i N9 WHidherPPRSIdQubdderdio of Sed liquid
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products of styrene/maleic anhydride copolymers so that

the solution or dispersion adheres to the surface of the

25 composite oxide particles, the composite oxide particles
are mixed with the polyurethane spinning dope, and the
polyurethane spinning dope is spun.
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