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method by uni BATEND BEBCHIACABIAN. o1 (il 7y 5561384 [ and

byt hguf bb%%&f&& ROSHPAIT o) Filea 2 sept. {377 | MVENL 0N relates to 1l quid
S Cryst. s Vv s ) e wo' t'ypes FRRS /1 quid
crzst&P' 3?2@&1@‘;: &Y.JI; i%?tg)régoi' %l/};%r:’%nt use: (1) In a 4"**%\ ering
node (RSNA1) HorvehAdn Applicaondd. 50TUsBemI €rial i s added 1y o\ i qui d
cryst.ay ned)amiedd séph. Wewati ve direl ectric ani sotropy, aff AM\eri ng
pherog]na3y) €shiventisigApplioifiocalNoappli7ado el ectric fiel d i sy \§&g '

produce dB2Filed/30 Sept. 1976 in - _ :
10 (2) | rn3nldpari?) ef fect node (FEM) display-device a ny Z
mat eri.al (&) Completel Specificatibe pehlistizd 2hNeat197py has its nol eCidwpe _
or i ent at ébl) INT LYCOOEN3/3GORF 1/12. g. helically, between el ectrode plates. By
enpl oyi nd5DVpsepet ancentance 84Xf illters, a display can be produced by
controlling the optical activity of 15 -"-the liquid crystal naterial when
an electric field is applspsir UH)'CRYSTALCOMPéﬁTEﬁM di%@ ay_dleV' ces are now
mai nly used bégal HeNUSITHNG _ - A %@ OE'}R%, ay devices.
However, FEMﬁ&%ﬁ?&hﬁ%&,@ﬁmﬁ@éﬂfﬁ, %Ebc’%ﬁ linve r%pol ari zation
filters dar kewhtctwed'ras;ﬂlaaypmmmb‘dgraﬂibdatoexsjandm?midlbgwhicmita t ransparent

or "seg thr erfpimed, tgibe partie frbige' iberhipjang bythe follgwing siatemento—
o saavint hogor s RaRet AR o [StH R R ey et ST 0 o ow pove
20 consunpt i on(1pLcd dpRmidRattdihg thode (DSM)lisgdy\@iich aPfond Mkdia Rl e conmputer. A
DSM di spl ayadfisdite e l}ema%'muidewseqtmamiat Ypesave dislestrispsisorenpy, sdr f ace and this
restrigts tJE" SEHS IIE?P SPeRGRAErsulting remAfqanplied elsetee f‘ﬁ@vﬂér‘.‘s@O‘ﬁ’sunpti on and
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reduces contra@j In gJield effect modéQEEKLS! 'dﬁ%} QAeffiCa FSRAL! liRhd LHRaPT €SENT
i nvention t meveali of positive dielectec hnigpiogy habitCihylséuldr axes1@idatatdddin af or use in a
T
S

liquid cr ysg;%qtrli z%é@ %}g:gglwlw;&y,gmfgns Fggﬂﬁe rtmi . S;sllé%rqmﬁm_ l:l,&ch‘@l esteric
l'i qui gs cr ysf illiq i <Ec ia a ?&Tvﬁ@ _ i? e 3':?2 1e§1r:% ?ggF B .Eﬁ W%?). cons{sting of
at | east one OpEMC ﬁlyy Qevited Care | ABW Gnairly et beAUROURY Mivt Now&! atively
consumption than DSM display devices. However, FEM display devices have a -
basic defect in that the polarization filters darken the display produced. There is no
. problem in a transparent or “see through” type of FEM display device but is fairly
20 disadvantageous in a reflection-type FEM display device having ‘a low power 20
: consumption such as that used for a wristwatch or a portable computer. _
- A DSM display device of the reflection type needs a specular surface and this
restricts the range of viewing angles and increases power consumption and reduces
contract. ' . S
25 According to one aspect of the present invention there is provided a liquid 25
. crystal composition for use in a liquid crystal display device ‘comprising a non-
steriodal cholesteric liquid crystal material having positive dielectric anisotropy
consisting of at least one optically active liquid crystal compound with relatively
weak negative dielectric anisotropy, at least one optically active compound with :
30 relatively strong positivé dielectric anisotropy and a dyestuff whose absorption 30 .
spectrum for light is different in the direction of the long molecular axis from that
in the direction of the short molécular axis. i R o
. The dKestuff may be any one or more of methyl red, Sudan black B, indole.
blue and the compounds specified in Table III. ' :
35 . The liquid crystal material may comprise any one or more of the compounds - 35
specified in Table I. _ : : _ :
According to a further aspect of the present invention there is provided a
liquid crystal display comprising a liquid crystal composition as recited above
_ sandwiched between a pair of plates carrying eléctrodes which are in contact with
40 the liquid crystal composition. Preferably one of the electrodes is made of a highly 40
reflective material. The highly reflective material may be aluminium, silver or gold. :
The invention is illustrated, merely by way of example, in the accompanying
drawings, in which:— _
Figures 1 to 3 illustrate the principle of a liquid crystal display device
45 according to the present invention; and . 45
' Figure 4 is a schematic diagram of a liquid crystal display device according to
the present invention. :




weak negative dielectric anisotropy, at |east one optically active conpound
with 30 relatively strong positive dielectric anisotropy and a
dyestuff whose absorption 30 spectrumfor light is different in the

direction of the long nolecular axis fromthat in the direction of the
short nol ecul ar axis. The dyestuff may be any one or nore of .nethyl red,

Sudan bl ack B, indole blue and the conpounds specified i n'TabI elll. 35
The liquifg\crystal naterial may conpri se any one or nore of the conpounds
35 speci din Table I. According to a thher aspect of the present
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crystal conposi t'i on aEher ip&dofabmqﬁd&aﬁdeﬁﬂeﬁ dbﬁ&eV\@&Hrdﬁagnalthe Qfeséﬂtat es
carrying el ect rod %\ér_rvécé m-sttromﬂtcholestenhhqdld haut st al
conposition. Prefe @% § '-HFiH a 0
reflective nst erl |11 ycrﬂ%s f :g;genmaﬁﬁﬁlmg n::) rgﬁ(ﬁl @‘d

silver or golid. Thmmpnsxmntd (ﬁ‘rguleQ ithe Médu&ts eftthe dyestaff § eftyr nmyhdtsiruan&rnpl e,

the acconpanyi ngcﬁhay %{Flgqfq_h%ﬁ %:H*qmdFﬂ‘%:ﬂ n!P‘;glgbOw bﬂh& Satl ebetwpen
principle of a I QL Trsimabmy RGP oysal o EQFQ ‘é‘,&ﬁf %e
present i nveldt i on;absdtption of color at the same concentration is enhanced. -

a schematic di agr: am ‘OWithnan dlestricdfieltlgrgerthanci cephiath rehbvld&dueadepmddhgmgoxtuhet he
pr esent inventi o liquid cgystal composition is applled the structure of the molecules 11 of the li

rystal iti des d 1 d
The principle of auebst o o o e oAy i .‘i‘:ﬁé“ﬁ%g%?@fiiﬂmhi“éeé% Fesen
i nvention:istsi || ust imgreater dethil ﬂsisuﬁg oAfBDn'a grefti plates 7NO) @Bh QEdpbct ve qui dis
crystal- materi al ICOB%Ev 43 ﬂms thetegm%@ mlmqﬁ%lsammme betwsetrrtlhet ure -

with a spatial perdith {ﬁ'& gnweﬁ u g{ﬁ iyid¢ o
When a mul ticol or ?&&ﬂ%u‘ﬂ tr ﬁe]a a sg tﬁ nema | qui atecr yst al

-Oricn
material 1 t2 form. él‘hnabsoamen spedtmim furdj tdfthe leailes oftheayesmmfesme oA 6 20
(Figure 2), the m:ﬂ" ‘fﬂ ';'?“-‘e @rlfihﬁmlches@ftth e as
shown in Fi gure 2,se r‘;ﬂi&‘ p@@j‘&’a@fﬁ ween
el ectrodes ‘3, @Jﬂp]dﬁﬂiﬁiﬂ@‘lﬁ oBﬂ:e e%ﬁdlﬂeﬁeﬁt@ wh&S of the
dyest uff ar e2dr andcawlsq_m xed with nepmatic | IC]UI d: crystal mat er i al the 25
eff|C|ency of 10
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certain thr eshol d orys eis homoin Hi nlcanmhelumé sat-fade af@mqﬂatélwn [ s
applied, thelstr ud’t‘ e°foFa‘ts 'i!ﬁlse@ 5 glass, th 1 aﬂarent
conposition is de ﬁg zﬂa{: i{ﬁh tal
direction of the Bditic& ZDIa u@g&o& sehtn i€ sealed!

el ectrodes 3, 15 17, of fdr Gxam p.gmss‘nt dolyater etc betweatth ates‘ISfISaEled:tn lepahr ent

plates 7, 9,%ith¥ l@% 'j. f°“1§‘°€'&ﬁﬂlfct‘? [ @Pvmedéo an GlegtFie PRWAT SOWPRN ard

electric field is gy ﬁ@t’a)"ﬁﬁnlytdaﬁc &B@u&; 5¥lgarfd1JpI§§ nﬁwhlé-lpmm{erﬁp
el ectric power sownd&tti:& ofbhle whitk eclod ﬁ‘Bp biea kolowred backyrotdd. If the
conposi tion & and filn 9 ipefeaeld kaying 3li cqryex y%somﬁt gk enieurest displayas ed
_ : produced upon a coloured bac ground ince the film- 19 is: formed by an
“evaporation technique, platmg technique or other means it is exceedingly bright
thus producing the white dlsplay in the case where the film 19 is made of alumlmum

or silver. .
" Since the llquld cry stal disp lay- devnce is of the type where thereisa. phase shift
45 from the cholesteric phase to the nematic phase under the influence of an electric 45 -

field, the response time, voltage-contrast charactenstlcs etc are suitable for
' multlflgure time division driving.
' A liquid crystal composition accordmg to the present mventlon includes at
least one optically active liquid crystal compound with relatively weak negatlve
S0 dlelectnc amsotropy, examples of which are glven in Table | S50



with the electric field. 20 The absorption spectrumfor |ight of
the nol ecul es of the dyestuff for the long 20 axis is different fromthat
for the short axis. Thus if the nol ecul es ofthe dyestuff are seen fromthe
direction of the long axis they appear coloured and if they are seen from
the dfrection of the short axis they appear to be of a different col our or
clear. Thus a col or_display is produced on a colourless or drff ntly
col oured back- .25 gr ound. Zﬁs '

25 To increase contrast, a highly reflective substance such as- afuni ni um
silvens, or gold is used in one edidd@ddent. of -a liquid crystal display
devi ce according to the present Tpg@@ﬁron to enhance cl earness of the
splay. This formof liquid tal display device is shown in
"Figure.4. @b &hﬁfmmuomdsurfa&(g}ncﬁfﬂl prate 15 30 made_ of
transparent material, such as glass, there is fornmed a transparent

30

conductiveTTIM[[6 alongJtne I Nner_surrace or a TTat plate 8 there is
formed an-gl umi nf um §hin{film 19 having sl 11 q& l?&s Iconcavity A
I gui d crygtal chnopositi 20 according t J% qn SO HY P4V e tion is sealed,
by nmeans off a sphcer 17, |of, for exanple pl ass frit, polyegter etc betmeen
the plates|{15} 1B. CEQct i tGH:—Fi=GHz5 ## (&3 (egresropigken from the fil s
16, 19 and}connekted to 4n ele hrlc pomer bource 35 21 and'la switch 22.
This liquid crystal displlay device produces a clear display|in which
nureral s apd [2et} eCHBf pure whist e col or af @5pr #iG€ed upon coloured
backgroundj If the Jd bntj9 i's of_gold havrnqlgfhggk convexi or concavity
a gol d-col ured dlsp ay ifs 40 ” pr oduced "upon col oured background
Since the film 19<L3410ﬂned by”an : 346-sv@ppr at i on §echni que,
adiaaal o b ~lt L

pl at' ng tebhrli yu AR AN -Ert gy O T grrt us pl’ OdUC| ng
the white display in the case where the film19 is nmade of .al um ni um or
silver e the |i UId crys p device is of the type where there
is a phaseagrﬁ"f’t‘ml?g““ &n‘@‘ﬂ’cﬂ‘@'f%rr c phase to the nematic phase
under the influence of an electric 45 field, the response tinme,
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vol t age- coptrast] charactpristics etc., arg swmtgal%kee Q'ngul fifigure tine
division driving. Axiqujd crysta conp05| tlopﬂmﬁ!&&?{t |dagse t he present
i nvention. aetud“satlﬂasteigpcpticatiuﬂﬁt:rn H-geH-e—e+ypt al  conpound
with relatjvely ti di ellectr tropy exanpl es of
which are bi v%an #‘a(g o s éi géo%?
1, 556, 311 CHa 3 TABLE I (1) Schlff cpnmpounds -
[err] Tenpleraj ure X : :  an to 1 of liquid
crystal ph seg 1 é’?’er riy ” [er r}. - 34.'-"42'530(_ @) (-ponot ropi c)

7 ChHO »s 36~"59 (°C) '

8 CeH,0 o 34 ~s50 (°0)

9 | CH,O 3759 (°C)

DO

(3) Azoxy compounds -

. o Range of temperature
X Y of liqui_d crystal phase '
10| cno —CH;—C:{—C-,H;." 41 ~-53 (°C)
1| cho o 4 ~16 (°C)
12 | CHO . 33,4759 (°C)
13 | CHO N 46 ~73 (°C)
14 | CcH,.0 y 52~/73 (°C)




2 [err]

25 -58 ( degree C) 3

[err]

31~41 ( degree Q) 4 C4HgO 30 -56 (
degreeQ) (2) Azn conpounds : 'N=N Range of tenperature X
.Y of liquid crystal phase 5 [err]
[err] 47 ~ 65 ( degree C) 6 [err] < ' ’
34~ 42 (O 7 [err] : v 36 ~59 (C) 8
[err] . S 34 ~50. (C) 9 C6H130
_ _ - 37~ 59 ( degreeQ Sgg’%“Azoxy corrpounds
N Range of ti : _ i X — L ruurl 4
crystal phase 10 (@) [Baket kompounds [ € r@_ _Q_ 41 ~53 (C) 11
[err] : v x coo 76 (O 12 - [err] \J
H _ 235O t3~—Tferri - _
46 ~ 73 (O) 14 [err % Range of tem) (@) 4
1,556,311 . || . X (a) | ot lidemss GH‘H’ [err]
Range of terrperature X [ = Y of {liquid cr stal ase 15 .
[err] [ ey ]| CHs—CH-Cipa0~ 30 (. @€Y ee C) (25)"81 éﬁbnyl —
conmpounds - [err-] Rangg of t erature X ' C
of liquid crystal -p_h_a_s_e_LL-G ' eu] ) ferr] 38 ~ 64
( degree C) 17 [err] ' - : 44 ~64 -( -
degree O). S adv(&hBﬁ:ge@USordp&mﬂse I nx coostal conposition
accordi ng to t he present |nvent1 on optically active corzpounds W th -
relatively weak nedative}5 I electric anisotr pyR For an i f
equal ampounts of Nds. 2 hnd % arq nmixed, § 5 non-§t uaﬁi,y ﬂ r.ystal
mat eri al having a |{-guH-gi-ciyst-adtis e—hetween—5-4 e 88 50-degree C
is obtained. Simldrly pycswing m%é‘m_m_ 11 -andl 30%@%4\(@0 15 ajnon-
steroidal liquid crlystal jnmateri all havj hg aliquid rystal phase bet een -10
degree C and 65 degree C}is obtailned. _ ' o
conposi tion accordijngit o}t kegug edent | east
one optically-act-i\/lslf‘ﬂ.f\uM w,hr tric
: It is advantageous to use in a liquid crystal composltlon accordmg to. the
present invention optically active compounds with relatively weak negative
S dielectric anisotropy. For example, if equal amounts of Nos. 2 and 3 are mixed, a 5
-non-sterondal liquid crystal material havmg a liquid crystal phase between 5°C and
50°C is obtained. Similarly, by mixing 70% of No, 11 and 30} of No. 15 4 non-
;stermdal liquid crystal material having a hquld crystal phase between —10°C and
_ 65°C is obtained. '
10 A liquid crystal composition according to the present invention also includes- 10

at least on¢ optically active compound with relatlvely strong positive dielectric

'.amsotropy, such as those specified in Table II.

TABLE II
(1) Schiff compounds C2H5—c'f-1-CH2 O-@-CH—N ~{yc=n
' : - m.p. 59°C
CH:S,

|  N= C—O—CH—N—O—CHZ-—CH CoHg

CH3 m.p. 51°C

(2) Azo compou_hds

CZHS fH-CHz—O-N N-O—C!N |

. 9°C
. CH3’ : P 6
(3) Azoxy eompounds : Csz"C*I'l—CHZ-O-NZO—O-C= _
| | ©m 1p. 100°C
CH3 _

- CpHg—C —CHZ-O‘—COO -@-cw

CHs'

(4) Ester cdmpohnd's' '

" mp. 37°c '



ani sotropy, such as those specified in Table Il. TABLE Il (1) Schiff

conpounds [err] (2) Azo conpounds [err] (3) Azoxy
conmpounds [err] (4)-Ester conpounds- ———ferr]- 5 -
1, 556, 311 5 By mxi ng 5% to 40% by wei ght

‘dielectric anisot ropy with one or nore conpounds havi ng rel atively(pgdak
negative dielectric anisotropy, a non-steroidal cholesteric liquld ryst al
.conposi tion with a threshol d voI qf 3Vto 15V|s obta| ned 5 A
i qui-g—Cr- I ncl udes
a b5 dyestuf wa\imxmg Sadasdnntuymxghpe’bﬁnemmim oﬂ thgﬁhtcomgo\m;iﬂiasmgnt in the
direction © “Y SH’L‘JF farm PXY”G)‘h‘?‘leI‘i’a{“ o |on of the
short ol ef m ”& 50%’&” ot if""&"‘ thyl red, but
ot hers dyestuf €r taso mlan melp £boéne invbrtidn alslintibdise | isted in the
Table 111 u%whmebborpTﬁBtpEctmm fmtmmemsmmdmuw thedamgour dyest uf f
vavel engt i é‘f?‘ziht’:*: b e o kot AT,
6l0 nm [er ole blue and th}:)se listed iri the Table TII may be used: " 580 nm [er r]
415 nm[err]. .. o 450 [err]
595 nm A ‘li qU| d crystal corrposaﬂ\BQ@ [gccordl ng to the present invention:
CorT'prI ses .a non-steroi dal (‘hOl est erjic Li n||| d.cr \Icf al _meterd :.)| such as
‘those desdribed above-in adm xture: W-th a I,ﬁauxm{ncmgormb&stuff and is
sandw ched bet ween 1 Mpltgbleatdyede® one of which awavblessth has| a transparent
conducti ve TTera.1s applied to the
corrp05|t|o'n a.c il ti col our 15 dyestuff is

it ' a'e\m the | (
produced. }JA | qm{sﬂl %'aw deV| ce agcor dl@ w0 the jpr esent

i nvention may be made to have g nse t| fre of several ‘tens of

of one or nore of these conmpounds having relatively strong p05|t|v

mlliseconds™ 6 -CaH 5 . T , 311
6 which i oS+ th ; —=+t-ertr stal display
devi ces.. - r.Aecause o cont r ast
characterijstics e__CHfC _ _ o S
R T - . 610mm -
CHs . - cz
& >cn-n-cu/c\s P
. 580 nm
R 'Cé-"".s.- B '
Cz"'s | | .
cr-g,—Q— N=cH—O—N ' | . 415 nm
CH3 _

CN ?O—N=N8-N=CH'—Q—OCH3 45 1

: ffs S
N%‘Q— "‘NCH "'"‘Q‘ \"1"‘5 = 595 nm

N - . | |
NOzJQL_ N?”'O—ND'_ | wsm

A liquid crystal composition according to the present invention comprises a
non-steroidal cholesteric liquid crystal material, such as those described above in
admixture with a multicolour dyestuff and is sandwiched between two electrodes

: “one of which at least has a transparent conductive film thereon. When an electric
15 field is applied to the composition a coloured d1sp|ay due to the multicolour 15

dyestuff is produced. A liquid crystal display device according to the present

invention may be made to have a response tume of several tcns of milliseconds




.is adaptable to nultifigure tine division driving (dynamc driving.). A
liquid crystal display device according to the present invention is nost
suitable for use in 5 portable conputers —wistwatches and as a sinple
al phanumeric display in 5 information term nal devices. WHAT WE
CLAIMIS:- 1. Aliquid crystal conposition for. use in a liauid crystal’

di spl ay de;@é; conprising a non-steroidal cholesteric liquid crystal

material h g positive 10 ' dielectric anisotropy consisting of at .
| east one o cal Iy act ive liquid crystqlssﬁm corrpound with relatively \a/_eak |
negative di : ;
relatively st rong mmaus lcmxddtablyepquexcthamlcenwn

absor ption. spectrt}ﬁ?rﬁwf’l"F?ﬁﬂ pthevol taﬁ 'Ef?‘f 'ﬁga ong
mol ecul ar axis fr ﬂ?f wﬂ Ecﬂﬁ‘;@?'@e iy 1°':._2{‘1" E}; i ;g%sam s.

2. A conposision. 1\l comPuters, 1at|wa1ches| fndnhas af sxinble adylaaumérfc ‘displgnyin one ér
nmore 15 of net hylmfomdtpoxsmmmabdeasks B, -i-ndol e -bl ue and the ctonpounds

specified in Tabl e Iw osition’as clalrred iih'’claiml or, 2 in-
which the liquid cryst l%'l\u arysta &%ﬂﬁérﬁﬂﬁ W86 6 thq]a gRr @ysedl di ayampounds

specified in Tabl eomp sZ.Cg a non-steroidafl. chﬂe%tergithjud: Icxystal @qunsl phay
conpri sing d01i quidirles @1& otr, ensistingo pf atsle g‘%l ng
cl ai m sandwi ched. gk 1’ ﬁfﬁyﬁﬁﬁgegéﬁfmc am‘:’? fla tfog are in
contact with the lynad Yxsﬁ a ect‘rﬁii’fpmsmghtol@ differenf\ inl |tli;=pt| txohewf tte teeg cl ai ned
inclaim4 IEJQ whi cdmlcmturails frktw tbdten:thézﬂlssﬂqns) 06 mj Qi ffecé\}'ve
material. 2 @W m] |ch

i gl \%’t%f?? 3 klg g um n um S|u

the highly reflect
liquid crystal di sp]l 3yA denpdition u.hsztmeﬂ malainyl a:sZJhmheh thedlqsldlcrybﬁeunmr!ah
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MLLER . & 00, Chayf §§ “mmg’w 3"5 I asnst mcol g
House, 296-302 Hi gﬁ\, q; h Hiquidrcryitak co ﬁmnbier Maj €sty

Stationery Ofice by 5thehsﬂojudqveead:lrlaemsdmlgbmn#mg\thwhowt UOdepﬁmaFiShed by

the Patent Cffi ce,ofachighly effeg whi chs
copi es may obt i, pgg%plav g%gf ;ﬁﬁmeéjin'l%nsln%gc?\%e hWeﬂé%ng rﬁn_ﬁt%@é 3

mmum Sll

6 which is consi der aA Mquidiérgset displiypdevico sbstattialyad hefeirdesatibed yith afermCSpI ay
devi ces. Mbreover, tobeéauﬂ@wofm ﬂseres‘t efcthe P‘F@E‘Pﬁflﬂ{"‘tﬁﬁéﬂ%ﬁst age contrast
characteristics curve it " .J. MILLER & CO., _ _

* Chartered Patent Agents,
.Agents for the Applicants,
Lincoln House,

- 296—302 High Holborn,
London WC1V 7JH.

Prlnted for I-Ier Majesty's sta.tionery Office by the Courier Press, Learnington Spa, 1979
Published by the Patent Office, 25 Southampton Buildings, London, WczA 1AY, from
. which copies may be obtained ] . '



IS adaptabl e ‘ro mJItlflgure time d| vi'si on driving (dynamc driving).
liquid crystal display devi ce accordi-ng-t0 the | vention: s m)st -
suitable for use in 5 portabl e corrputers t wat ches an

mat er i

| east

negat i e~ - A

relatively stwhmbg mmsnﬂemﬂy dllutekﬁcﬂhan mraarltmmrlmmd & lainsib;agsicui:és Wnose

absor ption sp %‘F“ﬁt 1he steep f‘f‘ér Qagqqr?ntrp@c "é‘tgtsll‘if “UFS he I ong¥
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C

D. A comp05|t p'utae whistwatk s &t Uisplay $n any gne or
nore 15 of nmt‘dm}ahthnedtml&]d!awcal ack B |ndoI e bI ue and the conpounds

specifledlnTa t‘,‘aﬁ%ﬁ%&mosmlonas claimed in claiml or 2 in
vhi ch the |iqui d ﬁ cr PbsitfA o uSEh P HGuil" cr sta y [da@ic£onpounds’
specified in &ﬁ:ﬁﬁrﬁm gd.a Bﬁh-sterondal cholesteric Aiquid] tityslalC imytisll hay ngmoax‘yivdew ce

conpri sidng a die etrlel ¢ft4tolnasasme 2pticallyj active lignidy ecediOng
£l ai m sandwi cERP géﬁ\% Egﬁ%"‘g%f‘gﬁf‘;gﬁ oﬁﬁ“ﬂﬁ%t&n ch are in
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7. A liquid crystal display device substantially as herein described with reference
to and as shown in Figure 4 of the accompanying drawings.

J. MILLER & CO.,
Chartered Patent Agents,
Agents for the Applicants,

Lincoln House,
296—302 High Holborn,
London WCI1V 7JH.

havi ng positive 10 , dielectric anisotropy consisting of at

optically active quuid cry I 10 conpound wi th reI atlvely

Printed for Her Majesty's Stationery Office by the Courier Press, Leamingion Spa, 1979.
Published by the Patent Office, 25 Southampton Buildings, London, WC2A 1AY, from
which copies may be obtained.

;al phanuneric display in 5 information ter Imm
JCLALM IS-- 1. Aliquid crystal conposition for us m ” taI
di\-~spl a@evi ce conprising a non-steroidal chol esterl c li qul"d rys

W|t

o



