ti mepi gce according to the present i nvent i on corrprl ses a CGIyQt aboos.s‘rt gol |
time st ] at or

1-the out ch is frequency One kn I evi ce
i 3“such %HECIWC hpgaecgrul ti s'(t:]age tyrequencg’y’vn dﬂlngéﬁi%g:%ﬁ edi;f‘ t%ﬂon

contents to e d| s ayed by the display 7&nrpa£bd@edstﬁlroeﬁpttmad:t)mmt§rrww from

which is feuimé iﬂvéitttdﬁ‘éla(é@t@dl&:trﬂmeﬁlkbm’ecﬁhangedosbiyatmelahe;olﬂﬁmaf'lvvhwh lsfrchmemqval

count er c@lmlmowg liguid ¢rgstal flisplecdemide is suchad| usdividrg bMEM#'StBBDMWFMée"cﬁ

itsel f @odhatthesppt tlﬂtﬁ’tsP'éYedthé" lo¥al Bu’ﬁf"é’f‘d faquency gufbytdroT: wiith is fed
ﬁ untn @lt

GB 2 050 657 B SPECI FI CATI ON e 65 Referring /
flrst to Figure 1 an-electronic Electronic Tinepiece y{

mtso eco ds. A

necessarl I an ter dn't
dECI nal n;e‘é ssatilyre oﬁ@ﬂ) % th%l &%' spl ay@ ﬂ(—&)h@tmtk AWleib ?é%unter@’%rald

. divide- by-cs.r.tgntgmtdgbra@d@eum thi Bispigy Of . nutedivﬂﬂbydweédﬂﬂleﬁﬁ Soufit units of minutes
- meani ngice sisaphiesisloby meaninglesdidisptay is prodibedand 78 arel@i desitnalcoumerdrand aslhm-&v-sm

- di vi de- by-Thisdf thin centénts in bauintees foraountingtimecunt e?%'"'letﬂ coupt yits pichoursfill the o ynt
count uni t"$5 Lamdeﬁtrgn'c)xmpmmérqqha dat an el cBPY %{'%?‘t?"ﬂ eUpPE LEduzeding é’??&l@a'
at af or el c%@% 32%{5 B@% @‘% Ynary d&6 e%“ﬂ)r %Jntetgu&rr&vm@aﬁptﬁr
ore - p61r5t§ o3 s nop.sr f.QHssS aar dbuhtaid Sk titdel adjlstiigpuleés do

not resporig,denfou tdu@ B idulany tréubibed ,Qg in9 count sdamylamuhmth Althniagplise@eserator

desi red dicepleatonateiaeaoniptimepicees. Thi s has uéleosutorﬁt pulses sodmstpslsesmfoZB
t,i me adj ust Acceprqind todw prasent ifventied thege ibe part | U o frequengy|divideng uccessive'v
descri hed Preyided amelpctiopic t'atet'mc Pl 95@“21 r& d Pﬂée ﬁ%ft"g'l It C
ti mepi &Peé:ountimg Irneansfor coy! w T# § eno |c ca%P uce e ta &put
Accor di ng ek ““;6329"’%2" se\f r s o reartatdaquemég delbctop

2 and succ*pga%f\éq,ﬂé.m.&%ﬁg q@cnc tgatsme,m c ti mpheMammemstmodmemnodically

produces tdettegr @edivirgthedutiuts flonmtle said [ er r]  2@lativanoitageg Onvadis ar-ctﬁvo@tmmm a

st andar2b tseleetion dipafieto deala\cthpullns evsllcmd uce®0afo Fh &o !'\Qﬁln ’?ﬁ%?""ﬁ“’

sel ecti on "ﬁ'!?a%#&’s‘f"lsrm@e#febﬂl% fsr rom ;“'F in tzf"l"t‘ Ege "?t

pul ses at ke Hme pynting. s éns ew nting m‘m D tthet g

Q of whi ch gtshe pj‘:" i%) c? Oor par b fédfto anet.h;meoﬂan te@cuita4 and
| i qui d 30 Vseleation (ﬁ.yng ﬁ,ﬁge S eg5e ofiediipul & ap AN gaeSir@dtr i506H adinb Ly
devi ce formcrman wtﬁgtﬁdhtfeﬁlvb paltage ip’pﬂﬁﬁahe saAdoutp-elaenqam am:lsw éstoowdepends
[err] - atpattef ﬂnardablsv ®Sicg whercthe displavdens to dF #lisyi °" 1790
[err] resnsosta#m is grepter tben t.beso' se anplied | e oﬁg{” g;ﬂ ’ﬁfé‘v

Lhe conye n b I M NP Whdie |9@r9@t}§‘ .%

said 113 '@ amb,a%? e'ﬁa"a'l;% J6n. € tn@thfﬂfhe 6%teovrctm4OR gat o
circuit 1 M}%ﬁegémd; {@,a{,,rng‘;;e lisSPl ayed bAND gete clicaipd Byto dd vortwe| passag@df
via a li nehn[aegda]so @acithb Béscpive voRageapplistieo t er ni inakt ja@rw gpongivg topuiaes ted Vﬁﬂeﬁ#@zf or

cont roI | i rifge paveof g thine displagmperf bl disgadisie i npubl® SANE)"%%P‘E’ F E'Lﬁ“tti to
30 sel 4% ihsirasdiisied | PFﬁabVePcf gervrethan e ¢ "‘;@?;t s"°“s Wy,
gate ci rcm%tggp?}leﬁ o h dispia Ip MOORBP cat i on e cir ggdtyﬁd}/@ bAGR
applied t inPUAtIBHAE DRG] hétely BE Wapsst 2 resb&Beircuikﬁtsiﬁrzen & dgbaddr 26 AnlOFe

di spl ay deihmigle, M8 adcbmpatyipdawirigs, in upon ON gate GFdit 3 éaeds output déta fromehegate
SWit ch 487 vddéhag adj ust ed i s greater than ITOecWItQ @2&p P#@ddefééﬁﬁee@teﬁQO
a positive gml@rit FQ&'F' ?&JI“} 5365‘4%t géis
aofietee S M e o (R e

Pr ef er abl 3°h nig 'm?ﬂ'ecea%f’o e’ 1S Par rranged toOpeg ﬁ&dv,ﬁanan
i nvert egg 185 tharetzhea Shiasw Bfﬂéyﬁentalactadaal Omsilnﬁakayooﬁmtarzetdrmm of the garatironn.

i nput of tdnandsviantdtladiquid crgatalidispldy device af preferzrlemeembmdpftbnoutmheortvempciwe
i s ANDh eleterompramamacy of Bigure 121 . cont roI pa§§a e(bﬁb aaﬁm wawupdwmvihé'

ef fective vdiouedd 'I'Y'E'M°%‘U’°"1 5? ¥ pl g ?
[err] t %'@.gugﬁ pa t tu ntggoqr% §$Ad‘1§ a[-‘e"er &Wmi
respect c!t:ﬁver ] |ﬁ Bpif* ! irbi ob§a;ﬂ:ﬂ| ¥n a
factor [erg ro 1passageeo&rddawtpla adl Rite SSpANES tatBe t O
t he vol t age. Ftyoplareﬁldmm nltubeatidga lage | S not lsegnment elpamodessA fime adjusting bulse| | nes
[err] and ngctong)Ig{:etlechtl ¢/timenikca of Figlire 1;. generator 33 produces time adjustlng pulses _
An OR ge@e dlauafiieadeamadlystasng acemaen a f §2m G9pfance with rotation

@f
i || ust rate "a l‘_yc' Z%g qlgetro %L'Fe'ﬁ?"f’cur tsvglg";ﬂﬂ% '°§:Zéﬁ e, A0 exagple oén
volta -}
OR exanpl ey " h?? ﬁ .r;.@ ngs, in patemApo 280rPNG, %wsze Svess
out put datyfy fe@&'%f rega €. - " Germian Patent Application No. P 28 05 005.7110
circuits 22 to 24 to a decoder 28 The out put of Figure 1, consisting of
Figures 1 AL 1 Band 1 C, the decoder 26 is fed to an output conversion is
a bl ock di agram of ‘one enbodi nent of an circuit 29 for changing the
order of outputs electronic tinepiece according.to the pr esent pr oduced
"'f‘romoutput termnals [err] |nvent|on o - -

o o o o o . - ~ o I L



as to the Figure 5 is a diagramillustrating a voltage (-
(Atime ad] ustl ng puI se sel ector of_ttyggl@gdregfl@ 2

e :etgt SHE

eratt ed in -
iﬂ'?f"’?l pi ecen
quid
rcui @é&ﬁn sel‘ﬁ o IS a

voI t age A derystali@iSblayRIBYI: .haudeea at abl e rrea.vaaude% tﬁbN?ﬁtHe@e fiddfe- volt ghust rating
the ® pagaenmlecnédetmengyhentaﬂcnonﬂmng PRt e70 - Aitfplehcadibtvbin diw. of thé 4edrakint eloxrobdss t
ti mepi é%ed@teqﬁ- ularlylspaced apart segment and one oGep ncmrm ¢realestrodedb qathat ls on

No. P glectigde Fpe first tepofthe sy rer'teethp 3 wt'bmarod
005). %n:e.':ﬁg e R 1 s *"va'ttt% BT,
Pul $6SaRlKS fe

| i quUI' dedhhdciédrd g’ﬁiébuﬁtd’r&éllbhh34 and an v kéﬁ‘dﬁbdto?té'mma II,Sdh qy
devi cesagsent eteotrodbs designbed betewts imthe|  not Aaiad mutebecavyishpﬂneditoemwlsd@ly ce

i ncl udedeckwise dirgstionistértingawith thppeaent t he  per i b(&igere\ﬂodlhea eriogicoy vmpreflll@ed r ode

arr ang® iﬁﬁt’ E%gthe torming) £ f °'f9§ﬂ gﬂ{é "b‘f'g P'ﬂ%f
el ed®r » co d " S §9€§" Ioptct' a
Commnlsdfgf rneétb®{o? Sridt étsé ?% y‘ ; &le ! ?QI"‘S% égE"l;Qh

SegenglectrodSBBornGEted 12K 200K Whickist a dl spl avoawdt rmaRlyiprsulbedeR the! ermrepsrodes
36a ar eonnexsquito the\2d bty the d Athasegraght t 0 t he theoltagbstv@gmdzirt,ﬁrfaelmmdypmdnﬂze@arr] or
nmor 20 @mupm@commmwltee @#npdm 1ithe . s@§nthettermiriat Sygjeoltagns Ol 6339 mptely a

vol tagi" "'9" yd als he30th o) s 10 c Péﬂﬁef’a efetfn' a'? ?ﬁqﬁgﬁ\s
| t CIY om
gngccr ag é‘eg:\ ener i{hg%ea{ Fnage [ In Figxﬁgg"l{ie véll § fe re thd: I-§se

apphg eEbnEthsb‘Bé‘:(’@itﬁﬁUr mnére:bm}noaaldctfaas ] smrmmtch Hlag Bé ds06Haed | ow l S
i N t he37a addixaimiierd dusey eoreon Qteqtnsdappl i ed t end the woltagdsy, @reltrro]sa whtdcinwlsae :
di r ect 3YnSpacas SIWMSPPPWH&G | psspm b\ethitevmfeﬂs Befi- Among thedesesar e

produc%‘tﬂ"’é‘? § b(f'l‘?'"l°§' onnect edt‘t"bgrf’ tﬁﬂﬂﬁé °se E'“Pt'@ naI
J‘ gﬁ 33%%? o5 L ergl sl .% a,,u bﬂgg
Slectro andl UtheEd gge lfsﬂgr‘mfnbi hQPerﬁ‘dlﬁcﬁlva ig
_connecmdomeﬁrhanmt:ttbdetamh%msegrrent el q6itagoditie retﬁH’e(D bmempeoﬂﬁh c. pul ses
at t hebawbgnthe 4@2h segnent dectrodecandithiect ed t 0 vilagdstirddueetiht tHeaerinirats 55,655 ewdthe

t her eoft1stxbetveaen the/pOth esmemptgesr@esnd vol ta eeep@tlmh@eeetoﬂmeattbe @mn@%%d to

th 3!0E'H ween ;‘!%'Ef'g Vst err
coﬁnecgiF:\l??)a'tdht b‘l"?““ ﬂg' %c(ig'gﬁrrent . Eet%:;ﬁ g&h#ﬁ W’[%{a f%P;’]f ar]e

~alterna d?ﬁé?.iiu&‘iﬁd@sna%gerﬁén@ﬁtrode i s CQBR@ afifld ntedfed 11t h
85 thepas&bmmhrtheédnlmmnecﬁg&s [err}heaert@isatsﬂweaat ely segrrent :

el egpr ackmgersent emieclayee of Ihddbhgals‘ﬁtttﬂal * 108pr oGhiercttie afbretrientidned ssuraptionatherd and
vol tag@@tmwnﬂismmm@%ﬂ@pﬁ. "aew ce aI smllmh’diesmaecbtbmﬂon Oftger r] are

rn Qs in @ s¢ ' ' stin
e %ﬁﬂ& '8'Eithg?“s?ﬁ%ggpr?‘gl?q tf"anhl p- ﬁ%‘t MWB%“%TL% : 7

genera bn ch 17 of -
i6ile & KWsSin Somel diRailCABBRBuE! ethij%\eeﬁh @ﬂgﬁ I which isml/Jhe dbgi€1 <.

evel o
il Ystr
Fi GUT € o & Wk 29 65d the bdgneaItideoSe 25 - G iifvederdB tGopen HeNANDJatd dVO&(

C OMDN siply@iréuindd Sof Figlre WiRetdrericayiueralas s ume d 4Jheistoes ﬁeﬁbdit pifdes a( the tofmiBal &, afn d

si x si ABred7 dfut;gsrgh@ma;@rcleﬂ;eef@&g@es am!! tt"heg mdﬂletgf)’ 0 1&:9 eaazltéhq hose P
whi ch rpla48 o) aPCIrAiSch sep nediP gate gieeul y the
't er 8P n b %‘ 'l%sgﬁm'qg& el gr& g %‘ﬁ % it %’ﬁ °l?
m:unts ref re?ce the
-r Ages, hose on ofipht t ; u,aligvj,gﬁat ed

bet ween '_i eggﬁdqu m‘é&hé@aﬁﬁthbbafagw [ 1 be mréxuced at - the erm-nals {err]
segmenkel&dt@dRioEEgurémAl Reteeendd nuntieralvef ween ' t'heor e8s of explagatioh, letus considentbe a

pul 86 ites?Gitendiecwilching dirbuits 204 tefetengent  H20: eraduetion afrrkdisphay oD 10 kys::5 mips: Riseqs.

term naumfrelr%ﬁ]demteqmnweeﬁm nder of Fi- ure'"?"htsﬁ “'EH*R&" G?‘H“%’@ ’Eoé %ct rode
and the us shows, in 9005 %t%i'g?‘ 'Pr‘egn"r":gn W@E\er Z} t he
40t h. s FRITER °§ §§§‘Zb 553 ala uns sfa,etth éb%nteﬁé @aun -
[ er g . félert dra h ﬁmmﬁa&tate mht uIseiﬂ:‘bBﬁGHhUe

vol t agemscups W%ﬁn@tnuﬁﬁﬁlstgsrtﬂnma&rﬁgt{ err] 3Iominakr, 51thstummarpdlsé)g§nmmn1o hiee 60t h
segmeninverters. 100 C,,. nanely the vol t ages [@ate]clr@uttewIzztmmnmofeﬁssemmds
el ect r odEheasigtive eltagiessto be ernlied fortke. i n t he clodktdatadronythe saunter Btosihe 9?"%8‘!’"&""7

when a smqn gctrodes s ?)T"P EPMEPR glegtiodes 25 and to feed seconds output data from
 bet f8e NI é’r"?ﬁ" %EP [err] a displ alPorifurie g e sgsesirgitdde Therefo IR9ER BNt
1S eIenent correspondi ng to el ectrodes connected positioned over

t he- conmon el ectrode : thereto is displayed. 40 'arrangenent and a

| ayer of liquid crystal material 105 G ven the aforenentioned
assunption, there (not shown) is interposed between the two wll now



supply ci fcuit 31 of Fi gure 1. Reference nunkrals 14. Therefore periodic ’gz
pulses at the termnal [err] 38 to 47 denote AND gate circuits, reference {
the ti rg,t ng pulse generator 10 appear at the nunerals 48 t@352 dj;@n@yaBCR 3

‘gate crreortsT— outputtermTat—ottireANDgate Tttt

éﬁifki”f;g”“ dre t@?ﬁr?“ﬁtr ; Jaifg'n? fr?rertrrn?%'a'r%h e‘:’r%fr'@t’z%ﬁ'ﬁ? |

timng p a%,fcrrgﬁp.‘@f @ thﬁ & fls prdd & tePminals k, to k.. While one pulse appears
out put - t efciertaimindl b, 1dyk 9d SIthe: Ui T 13 Viafthb WeminblQUE Rgid w6l @NRhich Bhcomee
det ai | ,5 t tegmiva Ihbmglegnc 1 isr pmdu{:ayrat jhe sapinimek Or 701 Jogixf1 dnid ¢huis thaflon/the faahiesl @piskept at -
nuneral s %of thdecoé%Igé M#aneda rafﬂainu tmhe | et udpgicdithe dutputs pkth&AND gaty gircgishbh to

swi t chi ngcgput?;rmlrgﬁ é ?lgrrcunsi and pr OdU(fe?dltoﬁTre ter::u:ﬁ&%(gpg‘y trg:le"'telrm?n 89i1n95 '

m ns: 6% er t er "0 gg. TH ref re a dlsplay ele for hours which
t hi sex Wpflﬁhe na¢9 @d’r at h@fé\*ﬂﬁra o), th b@r Mfent eleCtrode 'FﬁFlé{lﬁ% VY ,
t he comMmDFurthern@ethé emteﬂmg eittatis5 Do ﬁahm C o u nt &bn ctemmﬁ the arminbi®, 6o thagemmon '

suppl y cito®gi 2 8@ turiedKiNa proddce@pitdges er ence elaclmbeomﬁctmmmltesterminalhéscounter
7 counts: 'PP'"gtfﬁbwr‘i'EPrfﬂfr"m saﬁt'tedefs'@”srreﬁote ANBP %ﬁde cr rcur ts ' counter

i

1 at|

gono'o & SRR SRS LT, 10 e

circuits ﬁ whité b AND Gatd ¢ii&fits $t dr® 97 deno

pul se geneenidin colequohicd of loieN ipiidiced atthe . . e'°“’ ¢ :",ﬁ::'":mfcﬂ'?; o ,é’s v ?'j'::f%:d
gate ci rcurmleaI*gThQﬂnomleglmpweﬂhemrrfueajd secq 'ﬂ}% L gﬁgtﬁéchg;,@&ggﬂﬁ.ﬁs'be
‘appl i e@0t W ig feethe 'eawttbiltw "19he COwtcﬂéetBndsQrdrbﬁtﬁﬂhﬁ thé dofitéhts in the
segnent eP@ r odescounter 3, 4ibettorh@0.fFertitkrinom tiredAND

.out put da&%réﬁf%%‘a%%é te WPPT a " su t ﬁ(g: c r | beggte clrcurt 34 is opened to enable time agfysting

Gorin/h8l FTWhith & arnerfrbﬁe

there;hrough Alogic 1 produced
GB 2 05§ ﬁS?eeralP 3is produced a th :ﬁ'&t 'Irg @A 2efn ) "ﬂ
gate fed tNow e thergatercirbui @7nq8 ear at 1s& bbriekbtdr 1 ®and
al so at t prenedthepwitghing erurt 3('5*“’5 N ihd voI t@gmamaé@gmf-.a JGbndageriti¢ kHvigal

[err] app®Rgus a?'rglﬂafrﬁ vol uently | chrgiits 19, 225arg@neddlin thectlosed condiition,

term nahs mip % e a rﬁ@art@mteqm@s?@r%mpehed qnéghec 0
Lerm ngbs tef .r. VE'.(:';H a@;ﬁt&& e sprs ergw e ,em, .

5 terni nahrell’edaﬁld'relab@b@sférrddmﬂfrﬂldalsedwﬂit t he d‘f":fmf & tius
that on theseeefrwn ﬁnaurepemo]ﬂsmydmpmfat x0 of b téhtents

referri ng“'t'@ Wé°"d panding fpshetpoments of t hﬁ'trel‘daugat 5 108 ire blia'hﬁed?‘?hutsﬂ'\e hours
circui 38 of'e‘ﬁf‘;ﬂﬁﬁgf FAQ 1383“_?"‘? o p{)‘?dﬂgfc ed a00boidminBd iltadorsard adjysed gether, the

Consequent Touahd gfﬁac Blida drePridatid ot fei Nal sseednds hé‘cﬂmbgea %lperep%érThe 38 and

fed to thgmh@&P, gthtof TtBnt er mi na?f@" tge apRli diggtion
‘that vol tﬁém 1lh,&hmg\|[b gﬁ?ﬁ?ﬁeﬁy 2t:]‘;)arihgr ef or e °"é|sé’ H’fthla'&?" ﬂblE'Fg"t
whi ch 30 pmpntemmemnhﬂedun@ddupE;g%m hegg ert g géfﬁ; Eg $ leL >
. segnent ef¥® th ,
e e rprz% S L

to producggy m.,,a.h aﬁ‘dﬁ fe g nnect eddidpbyli ﬁéhrtmﬁ}ﬁdmrﬁr&ftibﬂl lslnSt bei ng

fed to.;t_;hgroa@whn tetrSihdl . Gonsdqléhtly Rigigiinal s| eddjustetinso atdph tyiestjustiey stite bm

addi ti on- isipeoddediacthe oﬁ’tButpérﬂiﬂhDﬁShdgbgﬂ c 1140 efhstlvmvtlhe df dheao embe appmi tO the

di spl ay ebimﬁesfﬂmlmﬁmdttbﬁwiwbmg Grﬂr §7t o pr! !ﬂ'@lé’sri?tﬂ'ipﬁgég‘"% 0
er

Gorr espon it "refté:rtn%"% ¢ l‘:tﬂt Em

[err] - erg?ae pearatthetg‘ §1 10 h

Meanwhi rdBN dtages fdd4d hS FC 8 ﬁserelatlvely hrghB(h G%Ihﬁe!ﬁi@kﬁbﬂ']ﬁ utds
tinme adj us,;;jea.gn maegra,tdaarg, kPHANG! gbﬁe@ﬁnseque\nwea ehergisegioctuinepomduced at t he
Wien the tanerminabQyiappdar dt theotbrnifnaln, @0 ds i S Cl OS eThe chritfoliredf tiRANDIdute dros20,
logic | everlid kato ks wikberdepmfrom Figere /thequency d2¥isderlinilted nothathlescrlomitheninbefore.
units 5§ d 'em%‘ti"br"ﬁ%ﬁé %‘a@e fth haf whi | Forexampie; intsks ¢ of agigsting aimeonds

. t ct fre t?é J@Qc iagicaionit ther r°° _
?gen_ge;‘a. i o oA T " Do s albi P@;@f

nect

t erm nal eml-ra;senad.rs aﬂséb tme prd‘duéeagt #e0 gate Ciof tes'% rsQP@Eb%
ti me adjousdriningl Fi, of the thaling pdisedenérater 1@ it nal Pc.}cor@ ®, 32 foembﬁdsr d dld¥ed Sate.
produce aANDigete[cisguith 21.3diare Opened to permitthe 125 When stise indicgaias i atijostedtha cow o?kt A

l ogic 1 pF‘H’G é'dtatf @tt‘ﬁe‘i‘ﬁ‘ﬂ‘ﬁq F\s i s an i nbetweentlispiay pod nanrdiapiay portieons

line [err] ftES SO Qﬁp'a‘tq?é‘c‘l'éf‘?ﬁcg lo gog as a rosult it is
90 t hatg _Lﬂ },ye t{g@,b [er rFasﬁi@%&e‘f"r‘FB'smﬁr iSpinRerionkeige, o

Ci rcurts 7 are erm nal P2 of ﬂ m ng pul se generator 10 .
opened t he svmtchrng circuit 83 is turned ONto ' term nal [err]

Consequent |y the gate produce voltages fed to the terminal CO at the ° _
circuits 19, 22 are held-In the closed condition, termnal [err]. Meanwhile
voltages fed to the 30 terminal [err] _appear at the term nals k2 to [err]



glctroe S of Figure 2 is caused to*produce a the counters 5 to 8 are

jged. Thus the hours 35 el ectrode S of Figure 2 is caused to produce a &) L
‘ th,e BB 8% 657 8 4
SEecCa _

~ produced at the seconds |nd|cat|on be|n u ressed The ternlnal P. RS
. otheff é:é"rl“i",@neel%%rt bifiSheing: dhe minut %@jﬁ t % H’&IW"F’?""Sf t he \.f

S tim ng cBUHERE mAEHaeSr2 nﬂﬁﬁﬁsﬂaﬁhsm time c'énas hgﬁt'j'g ligcui ts
n Mfdbe

20, 23 siyh#; selectionGhahédr sullictirig dikduts fron I ea&lﬁdrépmaem%’ariahgéd&o prabiu
to par e satdititnecounting thediaxt ta pfodagedhd) of tdoe displagbfithe tirflg Mditatidn. count ers 5, 6;

res ecmﬁmf tlm9 "pmgomhémléd W%ghp'av 105  3Hetimepidcn as ¢l@imedielabh 1 a0} ust i ng
ti e deyien vétﬁgr 1 is pr@denrged scathattheefteetﬂmvnveage mﬂp toof
fhe

the gafl® il ‘° §.‘L :rr - .tlgor t?“s‘@"t e 3*"
r'fpn st t ie e | Fhe ual -
::arre% qida :i:ﬂlsp‘ & By STaisM yc[[;ﬁéd bnd and%uraa,haad Oggc 8? .ﬁ’ﬁ f,lg "

when t Beéntioi Mreanis futlicaraiolliogthie Saith edlecibn pr oduced4an: dld%&oﬁleflﬁ%d‘h%b stkbstaﬁkmseﬂuent Iy
I o ic meansemll lunsadw)mensef thertime inication| ne  adjhersinidagpribedawith refierenee to modiascskowmt
1g e thet V°W°FPR'.‘°§ "'°f‘i‘ 0 effé’t"!‘P?@°Waﬂ¥@96ﬁMﬂﬂe vol tage to be
-appl ed'sp BV ‘W@e L fisely iy "H"(ﬂﬂsg 4 and the svm tchl ng ci rcurt 57 liquid
crystal dis deV|ce |s | ar a Tactor IS turned ON s hat
vol t ages fe}é)i'“’f L AR au..df,érwi/ 'P"&b'éﬁ.’s'"”.tﬁﬁ’&,;%ﬁé’ééﬂ" V?’" 5’5’(‘)’ €& of .the
liquid [err] appear at the termnal [err]. Voltages fed to the crystal
di spl ay device. Therefore even if the 50 termnal [eri] appear at the
terminals [err] frequency of the adjustlng pul ses beconme to [err].
Figure 6 voltages fed to the terminal Q0 = 115 relatively high, the dlsplay
el ements for mnutes appear at the terntnals [err] and.voltages fed to
wi || be energised or turned on. the termnal [err] appear at the termnals
92 to [err] . The control tine .of the AND gate circuits 20, and. [err]. As
will be seen fromFigure 7 the 23 is not Iinmted to that described a
herei nbef ore. 55 display elenment for ntnutes_ggnsrsts—of’Tﬁ——d‘i'“' For
exampl e, in the case of adjusting-a tinme segnent e Frgure 2)
connected to the 120 Indication It may. be a @ﬁgl‘@“‘\‘m e the
terminal e6 and the conmhon el ectrodes : Chive value Iarger
than during the. usual tinme connected to the terntnals [err]
di splay by tine- divislon controlling gate circuits Wen peri-odic pul ses are
“produced at. the . for minutes and hours and keepi ng the gate 60
term nal P3 of the timng pul se generator 10, the circuits 19, 22 for
seconds in-a closed state. AND gate circuits 21, 24 are opened to permit-
the 125 Wen a tine |nd|cat|on is adjusted the ‘contrast counted data from
the counters 7, 8 to pass. . bet ween:-di spl ay and non-di spl ay portions of
t he therethrough Consequent |y vol tages being fed to display device is -
noticeable and as a result it is the termnal So appear at the terminal el0
of the easy to recognise the display portion belng 65 segnent voItage
supply CIrCUIt 31, voItages belng adjusted GB 2 050 657 B . 4
Clainms = - S s greater than the
vol t age appI| ;mhen the 1. An electronic tlneplece conprising: time
di splay is no | [j adjusted countlng means ‘for counting a standard tine
2. A tlneplece_a§a&;,' dinclaiml in which signal; selection neans for
sel ecting outputs’ ff'uymthihe di splay device is arranged to produce an
~analog 5 thé sapd ti met by Fth means to produce the . 20 .display of
the tine |nd|cat|on parts'oﬁ“a tinme indication; a liquid crystal di spl ay
30 A tlnepleCe_as cLained inclaiml or 2 deV|ce for receiving the. outputs
. fromithe-said ; arranged so that the effective voltage applied to
sel ecti-on nea 3 y t'he time indication; . ‘the part of the tine
di spl ay when. thea i-$.ti me adjusting means for adjustlng he contents.
of bei ng: adjuste“1~ gy-eater by a factor of [err] then 10 t he said-
time counting .neans-to aorust the.tine 25 the voltage applied when the
di splay is not being.indication drsplayed by the di-splay device;. and

n ot et TR

adj usted.: control “neans for controlling the said selection - 4. An
el ectronic tinepi ece substantially as neans during adjustnent of the tine
indication = herein: described with reference to and as shown so that

the effective voltage applied to part of the in the acconpanyi ng drawi ngs.
15 di spl ay device when the display is being adjusted Printed for Her. -

Maj esty's Stationery Ofice by the Cdurier Press, Leam ngton Spa. 1983.-
Publ i shed by the Patent O fice. 25 Southanpton Burldrngs London. WC2A | AY,
*— from which cepi es -may be -obtai ned -



