GB 2 050 007 B 1 SPECI FI CATION : 65 one Y
set; nmeans providing data input signals for -Inprovenents in or relating to
el'eetronic ef fecting relatlvely fine adjustnment of frequency
timepi eces o !

St ages oef—anothe —set—=—ahtAearn S i < e S re—1F

invention relates to el ectronic tlnepleces respective detecting circuits

for writinBPEGHIGATOR 5 of the kind jn whi clé5t P'Pﬁa‘eﬁlnlsa W‘M%‘i“é’tﬂg‘lﬁ
therset;

70 stages p’?‘f?é‘ef'&bgﬁrfa\?ﬁgg"e‘%%"t offie data |n§f.'§° tgent

“froma fretUeheS di vi der signals respecti veI gnaotl,;’, tg‘g{; Lo e es°
driven by a fhisiRestoAMdaedo@Reirddidtinipieces N eesaécmee&anmxu.a%wrmﬁ@m the
| east ong crkkainY ipwaich time dispisuaddny ara deveyiSt b  e@bdsobihk esdpectickede®r thb Bgta MpuL Ui t
const i t ut eby thye sigrals senplied franpa fréqupnaydiyidet at or . siginds respeetively orovided tprpfor. cabl e .
both to - cwhish §1dr'wg bbﬁ t'ae *&F‘Faf‘b?scﬁ?"e "&onnect eTheNinRpigeq ray. compriss avieps
Pr ovi di ng Qﬂdlférh ( n |s cab 5 get?sﬁ . wg?ﬁxqiawtqqcoynngtgg lﬁg’é ga%es.
in and %@ ‘%&J\éeﬁ foBWs tlﬁithcg' T7§I %Q' #\}3 ﬁ Us d in and explained in
connect | nth Vi et Anebtion With HeB8borpANRY Aelfings, in
fromthe vi amefg}&ateavanmbé erbm—theamomiofrranuf a&lhu:hg—and of operation, to
_provide, - &dsgutmanlifestueadiofioperatpd,itd preddedi agr anmEigure 1 isiovarin ginplified dingremmatic
“timepiece mfantehetrdolmt!nqp@f"mfrﬂaﬁi("lddefe"?ﬁatﬂner a mppher altypicaldypivie grysial gentrolled
cont r ol [1&dfo1 ediy ‘ﬂ%f gy Sf the Enqisr uefy oggillato as N"@??&,V d1sedys adime;standqrd jn
-as conmonl mf@;é "'n ) ,f%‘ l&a} Eﬁeb act ual Ia§°'B’FT\?|"?1g "“ttf"?‘Fé’f'eﬁ‘? S'%@ 9
a valu V\/n lracd ti rregflt % 6 2 (8 Plock SR o e groefgen
i 0 Qo0 R Mt ey UG 2 'S a bl Qe C A RofRhath) Sati U Rilic TR
aceur ac\pobstindasd ascilidtenielt rohhandiouss fthsaft Wi BB Oithe cmf.der, Eth@esm}w@abf Rigure $¥aVvi ng
t'o adj ust -bieet advantpge tesffegtfadiubtment afghe Fi gRigare34 is 8 dagrasvop bravtiek enyodinddl i
~of logic sffeﬂ”eBCVZ’Othgﬁ'a rtyme%'wmeﬁsalav Pt sel fwhlr:'npretlﬂ@frls mwedefor hoth foaghodind 85
in the divp té[p‘t% g signa n da %& 2; gr E’%r &P& f’P%Jeé‘TVf“lS’@Pe“de“t'V
ﬁet.eé a_di-agggm

P u dersta n mg 1l ?Tﬁé qzmﬁﬂec?ﬁaw oan

adj ust megt i f the time d

frequency 9 etrﬁ@mcﬁm utulaaﬁlavbbmtl me d BR'a6¥sesd 1R %h

made for bemh;ugmmgrla afkdowop@pgsels Rir achievinbe Si g dm(yw .g ;y\@,@m dnB wh|ch the

preci se adhis thenewradrofasalgloayn one armeqxdttent | yiogie etafelsn asia@anpof sigriabteiminadis
-standard o8eiohs defests tbﬁdhetvlﬂé’v'dFP mdes' Bl | | ustqha'ngsd 'ntgechaqifoas i s necessary

to an 2530 Hplied rangsof fpavenpy adipsim he | e s a oy gﬁ AeMVvefgion

. t her eof , g:%c oqz éﬁ;’%@% :ﬁ' 'Chs'gl s ver u&% 8metm‘fd ?ﬂﬂ‘f%(E@

nodi fi cati 5% KRGt dlinistudtiags al t how b6\, BY Ray<di eXdtpl, m@eﬁal 5
for achi evivagh aQ@bﬁmbdmﬂiﬁnb@EatEfangﬁ&n@e and Asv.maldwh.ahmmrﬂdmedhldstermhethe
known praspmwcalﬂasmllainepmcesrsms@instt he |1ogQilegisstateeatdataaigoe input tenminalss gnal
termnal i ya@bfﬂ me'dbtpé$v'§fthépdsw ! gr"bw de amuwﬂaéb,g;vfmp "“ef*fa’ _t%w 'h‘ 0
a coded for"Pﬁ’a "éé? ﬁhaﬁﬁé"“{)f‘ Y E&hcy d@j"lﬁ;‘ﬁ"éﬁ?‘gdfﬂ&eem dﬁ o lures
Fi gure 5b P&, oq‘thqug RRYET si orh 1Fy 1'ex°ana expens
circuitryy \é’.% rdn tm%ﬂ Ay §8mb ga g Mdighi C# Qr’fbheubb‘l%%rtlﬂﬁr%@hbyrelatlng to the
difficult tgciwesf r&ﬂﬁ#ﬂ’aﬁb&)ﬁddﬂ’ﬁﬁﬁinﬂﬂ&dﬂﬂwbl on  opefatighisfEigh@;7anet hods and

~di ff i cult totpbefregudnoyifrard saichostilatac bt tirae  Fi gur e Réfeginowwsfiguns/1 whi %ﬂowexa
a rét ary wldlselhv QP@SS‘WIW ea@!@iﬂte@“’ﬁfbdsat i sf a@t‘tﬁﬁ" dPﬁ?F‘a%@?m

my be ppeayeiEy tum "“iﬁrae gﬁgy;ﬂ@ 43 Al {ﬁh%ﬂ h‘é i3 f}i\&% ﬁ&%ﬁf

~to be unst %ﬁg@:nﬁg ééﬂg nir@l gedakantob &f 7@ ‘ﬁﬁ1@€ress viMidRidonRdcted dh irkdrting
whi ch oper ad, kfidconirBBnéahs MEILdIRY detdtndhement | naeifierGmseries with a resistarize Ruaelchcfoes .
any of the vehiich] uhdertiye donoolehf slgldl&rfrom)tb& d t hese wiiéteis slso connected a second resistance R,.
stages 70empidey edait inputisignalsode witten in. dstecti1 4B e torpinglegf C'T/ﬁa'ta “'Pj‘??é eﬁf?i
there is pitlaytiniep. F'h" 9“2""!9 trycting signalgfor,y g ec'f‘F"qm%“/n il@ j’;@ﬁn §

standard ~ C34gNg the wy 2d LSeHaRBFEESt | i o fdric &oE&llatt #Sucha

_ ign

oscillator, " Jﬂé Utsgg‘ @éfr:ﬁd irsegél?{dlg' ng d EhasQH@d ksQRat @fo rimge\ef €
7a. out p4g d@{e@mgebnam mmwn u@stedol | at or 1zantdecﬁerm& adjiRgentiis undesirably-irgitedethd
_whi ch showsieRctig\tiéwts, ode d@balig omats dri ven byossillgtnetiesorods tmdmwdﬂlwmh as the

cont r ol | ed dewonihéddigital eaditiorsaf theslivider yag,qq—pl oyetgeoagnoumﬁﬁmt‘e@ urther and further
~presetting anég\qgtheﬁdﬁqcﬂp@mhefm—de ﬁg wnanQhe and cu c s"alfaa::"t‘dr

conventi égﬂg“g on%?’onst‘b rﬁ?ra Y"f—n rg-sat a.fer '12 é gl £6% wl%Eln prrd q iy

called g &#bﬁ Sl p at or |$écgé% ﬂ‘e s @6e WldiffetcRbesibBin@el he

pre- settabla Qd %gg:&ov,dgl,ﬁecagg rovi gg@tanm own cmtrpiawersstaspteaamtebechdemtlmd
- control neappale HRbFRtihd BEtEHIBakOadpstidnt t t en saureyspecificationses tobs avdiledir-cpss of
connect ed afrequemylahtip Herwritsaintb thestegesiof meansMPRIEICH? briomet weesAbly highia hish
anplifier in series with a resistance [‘err] and across which, under the
control of signals fromthe which is also connected a second resi stance
f[err] - -50 dIVI der await input signals to be witten in, detect 1 15 The



any, the other detecting another pre-determned fromthe natural frequency

L the crystal; and digital condition thereof. Preferably, in the latter . o
ow/ng to the cost and difficulty of manufacturing 60 case, the divider N
rficl udes two sets of pre-settable 125 crystals to a specified natural
freguency-_as i s stages each set consisting of at |eas{S8uf50oQks |

necessary if errors due to differences between and there is prOV|ded nmeans

pr ovi- digiee dditiakdepipglbecutands wiadicedl!  Cry st al &, Homleed dBdddiOwiesnioid Such@s toteake

si gnal sTﬂemreseritﬁrefemtlongeerketOem'P'déteye coar se Hujfespeatimlogic statee “Epiedi 11 °@ad i®n are
to be defgeiF-ded- ost o f uency and t #etpuerl ipgis ﬁteu'%ﬂdbaﬂﬁ?fgbvgtnagg'g of
qjergngo UﬁF ncing the output to t vi s will

manyf.ach ﬁl gh
al lt el € seg rom F {ire 2 output from the divider 9 i is
G ? Q gﬁ@?‘ equency onc 96 isla mé'éeee S Ghe mqyg.a SRt
f, emwbww& Biaidélatage; Wralré a.aab-bwos such cahstitufed BRKEL ctbks-chhrRER@NOR gt | on
seeks dividestayesledch eaB a set inplitwerimins Bkt | ve hogheotBéraipesof which js fédfrgm thé'Q, and
"0", defdemasbv-two dwnder stages each with a reset output terminal of the ﬂrsq Qf tbq :yyca:lny-dqr ogi ¢

st di0e inpy "’é‘teé 'th e errVﬁgs'ta@Pslsr k 5 represents

v hi tﬂ ut ts n fr |de
a thl?g"aé{'i Wi 0 atl ée 6"{2@% i:gét di vi eW the ctl gclr it sm\fth é ﬁ:a[erI | ed
osci | lggte Q!;bcif " r*cstatese h2ahd13 be s EQ,HL b gpmrgmh GG the
di vi d%re t&ni-rﬁalsaslyvui‘&ﬁa’a \BoliedsigraRqornsy oncesrd;mglg beriol logfe o 9 theSleBcting@ffcdiQs ONe

| Npgt serfingdaltaig e dpdat sagbe 7 @nd &r1419a di g dewiiyrid aignel for udepersﬁoage this/caad, e -
d| VI d@twgtcmﬂ"t @eﬁ§t1¢t a7 e@ﬂ BS/WG MDcr oss wbﬂnbeﬂe@tmtgahre‘s’fmewwwer st ages -

np ut t 9ps By '?Q‘det "b‘fd*’mﬁ“eﬂtc““?ﬁ“fed
f rom L Ifé""['% E

idiu { g gi{,,"ﬁyﬁ) d| Vi der 1%? """ ﬁlﬁ;dtg?[s:{’ Hees E{’ @f::'out put .
t er. 2 Joto re 7| f L
QJnnE{i

di Vi
184 td Bhe bt BE amoﬁ&tssa@es 8. g et &m%&) ttsﬂﬁp@sla?@%‘e aﬂ bdll ng  »
t he t butput@f wisitregonstititestit Deuput githe Si gnal thfebom biEsufipiiés il & thOwtig-ig fmhmshomn) o
of a stagrePieserterniigpl Bis alsogennsetedto anr cui t W df dwilaschirig circlie! Akmd aceriermputdfitioui t 1
0is 1"P|"tt° °ﬂieh'T"9'F @ﬂteﬂbr:’ﬁﬁf - @8 Glqq g*da spetNPp#g 1563@15@\‘@{9&? 5'9'1813"‘1‘2" gand .13
st &8 ere oSt omgghemlﬂ‘ F v&’ g t,/afo fodhe dvicei ch

pph ta%e di atia | is
are aﬂ@i@ ysa' rgﬂ &sc ve ally C rcuit 9 heArﬁl té%nti REin
circ weterénsealci an8TL hmgarslekéh frdin SgpBsifdi Vi deamsrt.age& v%mwwcoanecaeﬁ m e, om%&
awai tsudneg obarsin@had: Wher thi logicafes &1Siion. | n- tethisal oBaelatching e‘kuuh,gapensrtmmp and
15,3018" tme?Oamdutlf&nathedWNB staghésriOf’ hrd [ 61 gatw’tq;)ul anglf 18 dnd détp from thef ternfinals
di vi d@p gpggthereofls R chuutryofeach of the 1,12 and 13 is written mtosttn E\ggergtaggs 7made :
i S a W r 7 X {
! Ogl C XCe tforsghe%} aagtoréo afﬁg’dl I e?toFI gur e .ﬁfﬁlg i%ng: m g % Of the
10 def & R vehin the 4Lt 1A Fgudi ffe thi
ot hgr 2)b£ih ne “3¥ J;tbe&he ﬁouﬁhgﬂ@ﬂe sBigb put ,1obhaindmsn tre a;aud @J%uwtmtheswg B er20
Ref er rii"ragd the Qdugput i “0*. -t he 'set . t ermi nal $&ages becébe 11 PRE SENleictiv@lypdnd thee
'd| ffereﬁmrl@@smmlqwﬁelatmﬁéetﬂed to @mdloe umutebftae mmrgaue&?&emaue
. & th ‘?1 N%gate ' cabqe tlwﬂu
: t l e T
P e e i P
2 lithe LbZhddbotwbb A EHE fros J%ﬁc  Bale ot @.L,a (PQPBR& t lde f
t e |aﬁtﬁthls@@al&bnmwasclﬂétoer&l& One lnputs t8es 713 nglsﬁpy-)‘ge@{m,arm
41. 35emieoey acmalycdqpidcethe wiit®ingddnel 1 5. Ty "Sesedtively ot 118l 151 gnaid a'ctlrs as a _
25 i nmmeq"su'mteh"mnﬁ%e"@ﬁF%/COWH@FPTCI oC kéthey veordgiiad ayerall logi setsrivmuttiackibgnal 3
for45wF’1'stq' vamrt at? jgnalg ré’Q els?ﬂ frebvelelsying the "@PUB‘I@l“FRg si gnal s
are o8 ‘% in méﬁgrtch‘fugs i ffer al signal, | at arr ow
and ceo " )‘h_}' out tq mthefsrsto t(;']\e % §¥|
‘headsfé&f dWlderSandthusahﬂ&htC giﬁ uQm'etc !
t he: re,ftﬂd@emdaﬁ and [err] and are takeinp.]‘tmmngm@ﬂkemﬂmg 5u,14 12l of
\/\/ms@h i The thesnerdieryihg this auhemkrenfﬁeqwcypun 5 sdlsbe thiradiph aminientécdstsRdéwn, Whwact heckl ogic-
tewﬁlt"OSbPSXP'a'"edt'VéF' rﬁfﬂatcetﬁﬁw#| at chi ingpt térmipal of saidgrenis 14.he: AND--30 " 1"

the [‘é{F'g';L ?;‘I"'F%fgfﬁ’ﬁ (Stage i he@?‘e%do'sa@ﬁ t’%‘-i@f'mlﬂtipand 18
and dg qw T putp ut 4w ss’i"“"e

éﬁg 8§° . Brceeach
of gshfequdn ad) (sdoh. ah%e%iu&hﬁﬂts' nt‘lQOt ggtgfs\@ tﬁb&g c % t}? Eis the
sane n8icatbih’ Fi‘gh@\ﬂﬂby ithe vEiughbfe-4 fo +3) and o until he oud 4R each

of t h@teewo dét@ mpmthenalsraslded ataermophls an adsl Lstag@ma&ergakamtéa 1ta&d&dt@|y$thl '
and-. 131 1 " at ‘the ensure t hatviteiamrtdng sived génetazeddnd alhichR i n

Fi st T [Saf2et QecBNq g 2nneers &t the eutpus PEth@SND. atpgs Fomeshe.
%O ?uepu?:@ V'de ct. mﬂgﬁ;’%ﬁretﬂe stéé '"f peratjomv %ﬁ‘?ﬂ%ﬁ’“ -'éP?] and

[err]Sl tsF%H;vsrth;n ﬂ Qhett%l sV1|1dt?2'and Q‘B%(:% e rh 1aftt e

st age1Jasieearethesk loghrdatésl ™, ‘& Speaid vel y| Qﬁlinl’h;ug)e fu gure
2 t he"a"adspéitingy, cheraverall logu{:etme]us pntladker r | mHtoBléts&t&f'O't e cI1 vdndeqj #tag, 8 are
mads bypne pidp.tthus dalRiingthe ewtput3o divider 91 7 13AdQ,1 8, and Q; outputs of 84 staged 7'abll 8 can be
respectively because the output constitute a cohtrol circuit for
controlling wite-in signal fromthe AND gate 18 is applied to the 40

5| gnal S to t he d| VI der stages Assurre that t here |s 105 reset term nal of

. - N LY O




to. the desired val ue. I nput termnal CL of the

Iatchr ng circuit 14 and 50 The theory underlying this adjustnent of
freqﬂency 1 15 also, through an inverter as shown, to the CL clock will now

be expl ar3ned with reference to Figure 3 |nput terminal of agrzdoigr&wh 143‘ )
whi ch i _

‘RS (reset-set) flip-flop srgnals at the out put term nals [err] and [err]
of conpri sﬂrer?gtetihbdqmyssormomwpté&m at es. effasted att¢reatelv iniadeardaneeyitisthg - and

8 of Figur é"‘;%’tl neg l;ff@? rﬁe‘{lﬁ@c E 5 t@teof t he eépq‘;é tof%erqtlﬁléoff ¢ datecgys
the t 55 th
de'?ec}[,\gd ’E &éﬁ ﬁgdﬁ% iid % € %Qwﬁ{c g§§m§utl S

i{AQdr sta slcat% pofity ard U&hlied
of.-4 to +3>)nputscbeéd¢6rm.rtgeo tht«;aeduadr logiastatitage ur&EIa pro e%u c jm Js%é e %le °

determ ned dpANDafate, tha pubuts:f ghiah & fedlppbn ed at t eénmamhaiwddur t‘éinﬁ% ailsumdem Ftaures
becomes " 1input mt‘tﬂ‘%c 9. the 11 12 and 13 2 and 4. Instead they may be constituted by

Wite-in com'r’h ‘ 1) niaataty Sy f’@ %b&?@grsmtct'ma
[err] ant? HHHRARG. Ln Ja fna@"dm%yw@sg wi?%?ﬁ.'gﬁze §é‘u 3 S e

of the di V' rch ?ﬁfg%(ils 4 zetfu.emmgaum ngﬁ?tf§r1r
out put of tJariebf feglieraf adj@tment possdRads " 0" respgobr% éfso ne%ﬂﬁé‘ue 113, 12 and 13
divi der st atf&8383 X 834900 >HH/d0 Aeds53'@t/darf Slece the Sdogespbidirirespedtivély @ith tha teininalad 1,
‘termi nal 135 1““5 em&@“&ﬁﬁﬁhasw?ﬁ%a Ygnalsireuti vi d@o 92 ehhitei Sighire@inif thie'rotoocdh@icts viit

uenc adjustm nt n t%mqtqqalyﬁ@po ggrcgqtm(ﬁ\own black)a .

as to. sr Ieoer r t ing t os ()S ears;
enbodi rrent hag' a%"g;” 5@ e ,ggﬁtéﬁt | veI &lﬁ: I ‘1 (5‘ S e s
in

_pUt “back |g les@‘m\ﬁ &M bodifdent wHikv has, inl %12 am
st ep, t hys éiiﬂitratytoﬁg'eé Beta DpitRIghalt@miharitder THa roth§ sivite ﬁI’Ff
of 4 he st agiesma 18 pebviding satativey coars&BdjstDBii 007 Ebptaceoaoydetaembedmbiyg haetvrtlmgae

only the outfgeﬂu as a'readv deeﬂtbe@weweéﬁrqner nat el 2}9 touts aithereskzntive digits thetehe
Howeve e' f‘j@t : %t . tfesppfé%ftvéeterrvea'ﬁét |13a§d als The
oper at I On é‘lﬁ FP&?& 1 nOfQHet %l Sgognl‘g ?ea l%él?el’ drg E‘ |onally
state in? pcrlrglws 14t aQJe -adju ﬁ)eglea'ﬂ g etg e%% r%s 8%’!6

occur  The rbigtivaiymind sa,d:syméma:ﬁ?m ettmréat a i %khtto tﬁ@ma ear uts can
appl y| ng t hesaliptercké thesd migeipled® res:unganlahs litler fr egpericas b&djcu&ttémteaabfe:y the rotary
suppl i ed td‘urttim @’“e@Pfr" GWHVﬁ eqegsanhe desi seidchiofBipwe 6t at e to t he

appr opri 3 €} 3 g éE’ gf d ta ag"ﬂed an ARD g %rsws? 2 hewpae rtwmr i s
fed as an :h a"& W' gb%l S as %m dwfw lnln %Iermn L%ISO
det ector 1dhe first of which has a set terminal S and-thé i1 Ft

by. I'n the esbmdiofBmith ke @viset forfing®: ghddwol f e.gureqoggt §e.qsyr§, A M{ in Figure
swi t ch o35 hijvidetbyawo siiMdeicdtages)24 ach bigyingta sbr omot 66 sidh 3 icagonlievtbrdan cdisé Gutgut to
signal of 1emimkS and rasey @rremlsﬂ afF'oﬁOf f&?a aapmeacat pnesafithegbrminelsSddo At n

peri od and af’gtét"t?pk °°'r gt %@fca mapr\sﬁtorit' erpig cle gignaigfed bt the g
In Figure ete’.s 56%%8 16384“3_'2"“:5 shows auftighﬁe%clz Frfr?:srﬁgg e% %ﬁﬁje‘;;_
of the gt qin s%r neshait@ %edamc arsd cif SerBR LT Voaa I iRronced

. possi bl e | Sadjustment, Bythgcmﬁﬁﬁ&&rﬁl ORarfdN® 0 luthhs hebdedPI B 14,3 12nel 6384 X

86400 x 1/ IréspectDelp P 830¢ 29l arg ANBfan g@tes to m@mrresmrbdwmgung&gpeawsmw teviviiraistsbe
term naI s Mirite- IBiatqﬂlfmeMEfﬁéﬁP"dr%@quh?tée dat aefgergn@tl s input 80 12 and 13
of . FI gu Zfarsef ln fﬁ%a jl(rﬁtraente escnrwle dr}w ot r m nHiesl g_stagleluaﬁ:ﬁeq_lg rgure 7a hasaa5
" onuéncl: SRR P L B e %3 e
i s ~possi bl e Wiiduréd bRGESUL Sk §téYd a gdhsfd m the cfbkd dthe
- does not a divider ApRAAIEE to 1Be dde@areirelmzstier an adw@n@ateo,ﬁ drg&ﬁgti@(}{sd%}égghed as
 Thus di f f erpeevise ddivsimentpliis sionglried sigretoi 1@ obt aicsreentiohaylindlicdted BIGISana GL. When the
enbodi m&R smnéﬁperﬁ'ae a"‘i’ Hhe logicly rerr b1 Q he Y18t olock sipnelis RIGHaie gates SEand A are 3¢.In
addition tO %n ﬁ rﬁg*gen ed | etecte nal sogeration ancggeooutpﬁépf,t@tsg,v portion is
switch showii iy "Es CU Y B By, d e]1§ prots'/‘{:HF'h' fgg'éﬁ Brerep °'E:8§a e:‘;"mh:
adj ust ment 1/n M 8120 anuilatsedf/aaynl ng COWfHo tho Dlobl SidrARe PE 3§
al ready g¥esie Figbred av\sngrhl TGedeeoreln period dLapplied s t,.tmg@@gheﬁtdpu@uar g,rgt,ﬁ,s rGnlis
to Figure 2o tiedetectod o @ﬂ@féﬂ"a'd)ét‘ 20 $e8p1I% S| gnakisndd ibto the(hoRifng@SieOand ithegsldve
termnal s 1'?"“1? aarttsd gregt ’za%v?ﬂ/ di ng reI a@rilvelhtp the \mtmad}aLSB\nempetwbn of the

connect ed tj éltﬁé fi:éz ‘?‘-% éf;‘g% nal s. ToFRECIDG agtjop kmgrm@sﬂm@ea
Se

pri nci p'ﬁ%s °uﬁ’f9#"e"4“”9 Botm8 aLa5bi6 ' Z'%?J’vh. %ﬁttt ‘:f’?r?e'%ﬁ'gt!@
opti onal Ty aa# widh tseffé@éd dvery a0 satohds iCMB3 Se a J 0 r.n

response t Get/day, ardphit anpuhiseé slatieehatinevel y fi ne ;;t u@nﬁa\tahg,@ﬁmcaﬁgb a
further t ladiusymgnt aVPr'abhraed Whigh lﬁaﬁchms@"mf fer earfoké)uhpu&r&etﬁiaﬁ indRauied 78D aridthe of

t hese prin 12@5%%’" g‘? é‘f’dy YN PPE be pbestining Qoypreseotsuimtstave portidreaubut.
of by tH® PSLEMPEard § Ve&’eé‘&ﬁ”bttt“S'Hab‘t t HBOc Py madnsiofe a3 inpercerlisd yS. thed¥@ht ch
~of Figure 6. 30 However it will be seen that there are provided 95

Figure 5a shows a code converter for three divide-by-tw divider stages 7
W th set connectlon bet ween term nals 11 12 and 13 term nals S t wo

e ~ o P I N T o L



tector 25, performng, in fine adjustnent, Figure 5b shows, in the

| ums headed 41 to 43, 40 functions simlar.- to those perforned, i n° coar £

S the logic states of the leads sinmlarly referenced adjustnent,“by'the 2
crrcurt parts 14 15 and 10 and, in colums headed 13 _1 o

states onthe term naI S SO Wi te |ndata (fromthe gates 15 and27) for
bot h gatex3BandGddre ue%ﬂetpdeteamhtht% ﬁeteadj ust imeyttsignaletofbeavritt@im i, detgct thekr timing.The

di vi d@fr"hes%al’q §layg pp ﬁﬁ% i&g?' a hapg piovigy "E?HH‘H@&F'F f°%ﬁa singthg hown i n
(o]

Fi gurg ﬁ’g’nﬁg’ g rt| onWEPgi’si‘E“t mtb S0Py Rgﬁag‘ﬁt‘tes 35
fur U Chpllencbinoh il are AND Eﬁ!’ r‘f (G0l s MRl © 35
and a hauaon%méanedcnreﬁu@wrne:bfhuﬁﬂeout pu{heaw&& skigRGRtecting

_ CONSi &dnibl ghdskn ddvesicidovdadvidpraege 089 and 4@rcaind t he d| Vi der 9 is applied to

t he deheuntssincethediming foEyvrft'OG datajnR et e 41. TAdilepiage dsmmine Iaclemppﬂtered as
preci é‘é‘d‘ﬁ "ﬂ?g’rﬂech 4s dosi -a’P’ is asj tt\ardetertmgman%mwﬂerm 6?199’“!‘
. I ndpcgnaag{mg ircyIit fﬁ%:% min
. ia

50 sééoﬁ &ctl e pfegete
gw“‘ t' M @g\is Sg edr %&ﬂﬂ;a esand%

SHGRekselofart 1 GH t he t@p ndrgon and
ad?tiktébi%ﬂrehﬁ#’n arffgenhent ih]accordance theregp rati.on an ou put of .
t he San thispaebticnno previgeimetignaisésarect i vel y & 0 tihbREeaseRimed IS cleitl Dwheisn :
Wr i1i5t @ectionic mepiecerenaliessuel “WQWPC@ tohe $athe dividet ihaudBh Bvasersiofipnesedblee - of i ne
adj usPn@ﬂ‘te %WY 'a'b? “’asvw ° '§r§ n r $AgEs AAgH emeﬂ%ngebht&@stttm staaqswe :
c/

L 163$21"c" RO < i%z and thera Is prgyd @serode'ngé merﬂ
PR b TR e
apF}'Q' 8Widerks eﬁﬂldc us’tlbﬁprSﬁ&uslyI%etQper at ig8Nenels Bﬁﬁ Faviditg'dataGip

det ectrequeddy adjngtmantdielnp abtainéd ri:ar@lyseconds effebﬁ-[w-adtmeﬂtﬁﬁe Edjﬁtpha{t df fﬂg@u&k{dt e. and
t he s brphingsleta siaals et adpes| doprbction t he det ecérairto Bdwrikendnto the stagpefiahatheriset 0. t he
witi F?@'“@?'&te By a repetition of the r egngtrhegas kesponeiveste thechutputsof the. and

rel at{: fine foregoing -actions %8 tep k‘fﬁg"egﬁ' r?é{F""P?}:“g'H“?‘f‘P

~.adj "’?Zﬂfe@aﬁmrc@%pea%nmunerforrre a2 egk li,y‘h &neffoun by
e saionds, st ofagb Bviderunang of el obie .J.trh?, FRlL

avai | @dwnehe dudiut frisquencyiforodaidtoagillatarp | i ne Mm@mm&h&d,ﬁm.sa Kdshigheand

. Wwhi cheridgimefdiselay edans\dyep by gigaaleefites | s 0. &lectisg greaik canstituted by § eesenilipdbe | | ne

MO r eﬂv'e%’et?t'vs ff?%tf“@’ wheret t"ea%tﬁlp Hideda 8B neonsistingof aibdinas Erpss-Gonected NORgagser

por3i Falbingat ed by G Eleronintimeniecen payinaimesiansh whi ch
| ":Os efgﬁin WG e %d g}é utslinal {;gnnectl o%ect“ °§H 97‘8023% at"l’ﬁ%} 58°"88conds

0 escrl eren | ures
s%&ﬁ ﬁydatB t{étvtrtﬁ@ lﬁ &qar se ,eo @J Svildie sl ave
port | Entroluhgabs inciiding detticti®y means whiatd. reI at| vel | ne a j ust nent are - 130
By 3seamisr thé cantrelalf sigmiaftomathp Hivider, awaitS, t he NCR 4 :
G&B 2 050007B .- 4 gates 38 and 41 are used to determ ne the states - -

i nput signals to be wit ng, of the master and

Sl ave paves nse VefvpeNEs oS e S b e s fﬂrm:mtrr,mﬁaﬂ"s%r causing

the input is H e outputs of NOR gates 38 and 41 witing in to the
pre-settable stages the data i nput becone LOWand the master and sl ave
portl on -signals provided therefor. 5 outputs becone H GH.

40 2. Atinmepiece as clainmed in claim1l wherein The anount of - frequency 1.
regul ati on obtadinable the detecting means conprise a single detecting can
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timng for witing data into the 3. Atimepiece as claimed in claim 1
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stage 45 circuits, one detecting one predetermned digital. detecting
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4.- A tinmepirecerras claimed-in claim3 wherein 15 el ectronic timepiece
enabl es such a tinepiece to 50 the divider includes two sets of
pre-settable be made of very high accuracy without berng .~ stages each
set consisting of at [east two stages conpl ex, expensive, or-difficult to
manuf acture. and there is provided means providing. data input The
circuitry necessary-is relatively sinple and signals for: effecting
relatively coarse adjustnent such that” presetting is required only in those
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nmust be previously set, 55 one set, neans providing data input signals
for frequency adjustnent being'obtained merely by effecting relatively
frne adjustnent of frequency applyrng data srgnals at added connection
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set's, the data input 25 1. An electronic tinmepiece having a tine

signals respectively provided therefor. standard oscillator, a multi-stage
divider dividing 5. A tinepiece as clained in any of the down the out put
frequency fromsaid oscillator, precedi ng clains and conprising at |east
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