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. TI M RELATED DATA | TEM BASED ON A DECI MAL SYSTEM The present invention
relates to an electronic tinmepiece allowing the display of several tine
related data. More particularly, the present invention rel gt
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rel ated dat aCeseiP9% he first time related data item being based on the
Hour - M nut e- Second system 5 (hereinafter HMS). Electronic tinepieces
allowing the display of a plurality of tine related data are already known
in the prior art. These tinepieces, comonly called universal tinepieces
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di spl ayed t'&%@ ated dat a. r 5 February 2003 -2 The present invention
therefore c %? ?ectronl c tinmepieces allowing the display of at |east a
first and a secorth Patept Nel492604 @adescribesran blect@dd timesieod mvdvcorhiaateewrtlem t ed
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further consti tutes an advantageous alternative to the HVS system

conve d since it allows the i nherent conversion f 25
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30 ENG NEERI NG') vol . 54, Septenber 1973, pages 25-28, (XP-002101432), both
_ degcribe the use of a decimal systemas an alternative to the conventi onal
H MS 5 February 2003 -3 systemas well as a tinmepiece allowing a single
time indication data item based on such a decimal systemt ed
Prior document WO 99/38053 (which is appljcable for the quﬁggﬁggwg?d)%vel ty
only} shows a tinepiece allowing the display of a first tine related data
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30 ENGINEERING", vol. 54, September 1973, pages 25-28, (XP-002101432), both
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10 second tine related data itens. It will however be sought to limt the
nupber of conponents necessary to generate the control pulses and in
particular to use only one tine base, and preferably a horol ogical tine
base, i.e. a time base supplying pulses at a frequency eq8iFsbraaty 2003a

bi nary power. Means for generating clock3pulses whi ch m ght be used within
the scope of the 15 present invention arée for exanple disclosed in
docunents US-A-3 975 898, US-A-5 771 180, US-A-3 777 471 and US-A-3 284
715. According to the present invention, the timepiece is advantageously
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Figure 6 shows a third alternative enbodi nent of the generating neans

in a timepiece since it will preferably be sought to provide means allowing control

pulses, which allow the second time related data item based on the decimal system to

25 be formed and displayed, to be generated directly.
In order to generate control pulses allowing a time related data item based on

the decimal system to be formed in which the time is divided at least into thousandths

of a day, it is necessary to generate such pulses at least at a frequency of 1/86 4 Hz

or a decimal multiple of this frequency, i.e. 1/8.64 Hz for a division into ten-

30 thousandths of a day, 1/0.864 Hz for a division into a hundred-thousandths of a day,



allowing the control pulses to be supplied for the display of the tine
rel,ated data item5 based on the deci mal system and - Figure 6a shows an
exanpl e of the application of the third alternative enbodi nent of
generating means 14 illustrated in Figure 6. Figure 1 showskepriaiyh20d3r m of
a sinplified bl ock diagram a tinepiece %OI’IStI tuting a first enbodi nent of
the present invention. This tinepiece inCludes in 10 series a tine base 2,
typically formed of a quartz oscillator, a frequency divider circuit 4

i ncl udi ng N bi nary di vision stages 4.1 to 4. N and supplying first control
pusses |, i spl I | ses I,
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di vider “Circuit nmeans
gener at i ng atsairg tha segcpndsten@rﬁiat@dﬁatadterrpm t@ﬁef@rmed awd§PtaNﬁ%pTI@déﬂ€mﬁqeher

includes N*cafgs b@%%n@éd"ﬁrdér&‘ﬂuwr% a&ivel RERD UL 111, didNhg ¢RRN@et ed
after frequency divider circuit Generating means 14 are cont rol | ed by
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: I h he f f LI
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first tine rel ated da tem and second
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control pulses IL originating fromtine base 2. It wll be noted that the
ti mepi ece according to the present invention further includes correction
means allowng different tinme related data to be adjusted. These 25
correction nmeans have not been descri bed here and are not shown in Figures
1 and 2. Those skilled in the art wll however know how to make these
correction nmeans so that they allow each tine related data itemto be
adjusted in a suitabl e manner.



It wll further be noted that the enbodi nents shown in Figures 1 and 2 are
,in>no way limting. In particular, additional display neans can further be
provided so as to 5 February 2003 -7 allow additional tine related data
based on the HMS systemor the deciml systemto be formedeph@nfdbens ayed.
It will also be noted that those skilled,in the art will know how to make
display neans 6 and 16 in a suitable manner. It will be noted in particular
that these nmeans 5 nay advantageously be nade in the form of an anal ogue
hand di splay controll ed by el ectromechanical neans or in the formof a
digital di SBt avonfhiuRyl iepRXBIB! ot iTIGHE 8% diSpIANG Pind hOlMteRl BRLihevs of
timepi eces according to t 8 present invention illustrating different

possi bi | i ti 8354%p" fhﬁé’eﬂi”ﬁﬁlsé%ﬁe@f time related data H, and Hz. ;4s is
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Figures 3a and 3b, gh%%k%?ﬁs{?;Wnﬁ%ﬁgspﬁﬁé?éﬁﬂgﬁﬂfﬁ el sn elxa'rr% le, 3
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d t he, f I tr h | 20
reans i a SRRl BB ookl ruR oRElay BT SR B SFRgur e 3b.
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seconds} of a day, "second control pulses have to be suP ied at a

f requency ofllowimgcontiay Pepestipdesuppy drfééH@c‘{'$R}@1 §f the timgirpipted) dade Bemr ecal | ed
that in thepidd dwhededastsysidrhon one will assume by way of non limting
exanple that tinme base 2 typically supplies pulses at a frequency of 30
32,768 Hz so that N=15 binary division stages 4.1 to 4.15 allow first
control pul ses I, 5 February 2003 g to be supplied at a frequency of 1
Hz. Auxiliary control pulses IL are used, according to the present
invention, to generate second control pulses I2. The frequency of auxiliary
control pulses IL is determ ned by the binary division stage at the out put
of which they are supplied. 5 According to the first enbodi ment descri bed
in Figure 1, this frequency is thus equal to the frequency of the pul ses
supplied by tine base 2 reduced by a factor of 2L According to the second
enbodi nent described in Figure 2, this frequency is equal to the frequency
of the pul ses supplied by tinme base 2 reduced by a factor 2N+N. The
frequency division ratio of auxiliary control pulses IL by the frequency of



10 second control pulses |2 defines a nunerical value corresponding to the
~mean nunber of auxiliary control pulses IL to be counted to generate a
control pulse 12. Gven that the frequency of the pulses supplied by tine
base 2 is typically equivalent to a binary power, the divisEginla bgb
defines a non integer nunerical value due to the decimal divisSio %he
day. 15 It will be noted that it is not'ﬁdssible to count a non integer
nunber of auxiliary control pulses IL. Consequently, within the scope of

t he present invention, integer nunbers n and n+l are defined respectively
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with a determ ned coun% Vgﬂjse uence. Th| s.counti ng tsequence is formed of
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the frequency of auxiliary control pulses I is equivalent to the frequency of the puises
supplied by time base 2 reduced by a factor of 2.



5 February 2003 -10 The division ratio further defines that 5 control

. pulsses 1z nmust be generated during one period of 432 seconds. In this case,
t he counting sequence, repeated 200 tinmes over a duration of 24 hours, is
thus formed of a succession of 5 counting operations. In t@gegﬂgﬁyggogase
n=10 and n+1=11 auxiliary control pulses_|~ are 5 respectively counted 1
and 4 tines during the 432 seconds, so tflat the mean frequency at which
second control pulses Iz are supplied is thus equal to 1186 4 Hz In order
for the spaces generated during the counting sequence to be reduced to a
mninmum the 5 ¢ SRS at ance
with the foll ow ﬁl@ré%thvgﬁhh Se%rﬁta%éger@igt @Q%’%{ ?%R@ &g?énrﬂ%(ﬁ@ﬁrﬁé%se it
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0. 48 seconds e order, of 5.5% of the ri od of second
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Vari ous al treitseatli e tbum@mem@tnd Foorfauydiaet @mtr@gpmi@%mls onglln@tmefdorb rtitheH@se
aforenmentioned principle will now be described. 10 Figure 4 shows a flow
di agram of the inplenentation of generating neans 14 constituting a first

alternative endeW’Hé’ﬁt”oé%chF‘Hﬁhﬁé'”teB'etcﬁé‘%?r ©grie thewreaertamenigt Brdehg to
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progr am t he2. Those skilled in the art will however know how to make these correction means so
that they allow each time related data item to be adjusted in a suitable manner.
It will further be noted that the embodiments shown in Figures 1 and 2 are in
no way limiting. In particular, additional display means can further be provided so as to



15 m croprocessor, so as to allowit to performthe functions descri bed.

- Wth reference to the flow diagramillustrated in Figure 4, the counting
sequence begins at the block indicated by the reference 400. At bl ock 402
a counting register COMPT is incremented at each auxiliary cepuaR) 2008 se
This counting register COVWPT includes a_sufficient nunber of bits to 20
allow the counting of at |east n+l auxi i ary control pulses I~ By way of
exanple, in order to allow counting of n+1=87 auxiliary control pulses I~
this counting register COWT includes at least 7 bits. Afirst test is
effected at a%@%lﬂdnﬂ%lﬁﬁae&%la¥é@i e e Ksaah st e TH- Mh§s¥ﬁbhheor@ﬁe gosIRkl Hi8tenegi st er
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of phase therew It il ¥ resgilest tbat, scaardinginipetchee beihgeoosiderhd, ise foretampiee
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5 February 2003 -13 1 Hz, it will be recalled that the counting sequence is
. preferably determned so that 5 control pulses I~ are generated in
accordance with the follow ng counting sequence: 86-87-86-87-86 This
counting sequence can thus be represented by a table with i
preferably made using the followng 5 bit word: 01010 VWtﬁﬁfgg%%Eﬁ%%p%nce
again to Figure 4, the test which is perfornmed at block 408 is thus carried
out by seeking the corresponding value in the table. Preferably, a register
contai ning the value of the second tine related data item 10 HZ bei ng

di spl ayed wgdlde Qg)pug@gta%q@éncy%ﬁpzt_ he value (0 to 9) of the thousandths
of a day display nodul o- 5 operati on on the v%ue of this reqgister thus

d. A
allows an i ndexagPﬁ‘r‘PW&Pﬂtéo‘PG‘S?B LAye peehECENHEROHR S PERFRINRYENEBME In this
exanpl e, ongeraraterseabny ot psb&gl, e frafledcg oNSidiasy cont@l p@isdd iy isusi ng t he

result of the nodulo-5 operation on the, reqister.containing the. val ue of
Lhe 15 PhoutaltiEt 8y heRe S Bogabe & FEG R FBe SRl P tE LBt
exanpl e, 5t hscaoding it hedretremt hagivserd encr@@dam digu#d +8isdrezuahtieis Miatseetual

Consequent |\, ik §rol i 1 r | trol
pul ses | ~ h%tl)vtgé E.rgh%ee ouﬁ@e@léﬁeﬁp%ﬂﬁgp%f?ﬁg{gée&rbe(%gis alof?&%sﬁgp%bdul 0-5
oper at i on i Acerdiag &nthsresend emaagi@eni dasicibeq in figuraed drsrirpeeEnam i #rete! fe+1

auxi liary ceetfeQuenty Sefe hms@@mpﬁi@d betisewated ehes vyt ey hen- t he result
20 i s an odd nunpe In the ca dlscusied heLglnbe%ore in ich
I

r .case al ready.
second control pliisBgayencydyis H@P%Pgﬂ”aa/{'@ryac‘ﬁ’é@ PEIFR U S BFAUENEE0Y 1z
from auxo! i sscpnd aottralpupek $ekefihes ahubhb8cdixaluetconebporaiing teaad hredntnbatbet he

counting se i r I et erm t aont r al S | Z are
C 00 R e RN, KL IR LeB A bR SO0, AUk
11- 11- 10- 11the freghercycefuhe prigessppéedtey tan babeig ibtypicefly esdvrled thy binanabl e

With 5 ent rp?cﬁﬁer, tﬁ%‘?ﬁ\%i&ﬂéﬁor&%’eéﬁh&gintt%]b%rf'mghwle%‘él%lu% dRlelio W0 &6 irﬁél()ll In

this case also, a register containing t val ue of the thousandths of a day
30 di spl ayedvisienof i da¥ed, in order to obtain fromthe table via a nodul 0-5

operati @5 an i ndexatdeonotddtizeit (Ondt@oddible to BolrR R v ibtedBPRumB of auxiliary
control pulses .. Consequently, within the scope of the present invention, integer
numbers n and n+1 are defined respectively directly less than and greater than the
aforementioned division ratio. These integer numbers n and n+1 thus correspond
respectively to the integer numbers directly less than and greater than the mean

20 number of auxiliary control pulses I, to be counted to generate a control pulse |a.

In order for second control pulses I, to be generated at a mean frequency
corresponding to the desired frequency, i.e. for example 1/86 4 Hz or 1/8.64 Hz, n and
n+1 auxiliary control pulses I_ are thus successively counted in accordance with a
determined counting sequence.

25 This counting sequence is formed of a succession of counting operations of n
and n+1 auxiliary control pulses I.. The division ratio defined hereinbefore determines
the period as well as the number of counting operations at the end of which second
control pulses |, are generated at the desired mean frequency



In the case already di scussed hereinbefore in which second control pul ses
. I Z-are generated at a nean frequency of 118.64 Hz fromauxiliary control
pulses I~ at 1 Hz, it will be recalled that the counting sequence is
preferably determned so that 25 control pulses |z are gengg } 9003
accordance wth the follow ng counting sgquence: 5 9-8-9 Qgﬁ@gd -
-8-9-9 -8-9-9 -8-9-9 -8-9-8 -9-9-8-9 Thi 8 counting sequence can thus be
represented by a table with 25 entries, preferably made using the follow ng
25 bit word: 1011010110110110110101101 Wth
reference once ag@g@ LinG : fekforaed,ads bl ock 10
408 is thus carried 8ut :ng anékcféﬁsgh{}ﬁer' g%trferr\é@ ér%tjg va%ﬁé |ﬁ @éhe t abl e.
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peri odi cal Ifgilanasg ee@aingfsepudrrary counter 141, i.e. during a period in which
m pul ses |~ are supplied. V~Jhen o i é%‘? 425 intermedi ate states is
detected by logic detection circuit ﬁ', fhe latter thus sends an

i nhi bition signah sbtiockiend wilhies omte@tttat(tﬁe hrimuoytime ANDr gatezafedrdutihg the
dur at i op, of S st hat tghol41 does
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connect d to Ias inary divisio
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Figure 1) .successively n=10 and n+1=11 auxiliary control pulses .



It will be recalled that the division ratio bet Neen the frequency of
~auxiliary control pulses I~ and the frequency of the second control pul ses
is equal in this case to 86.4. Primary counter 141 is thus forned of a
counter by n=86. It follows that 2 auxiliary control puls

i nhi bited during the period (432 seconds) in which 20 432q§E§PT%@f%O§%ntro
pul ses |~ are supplied, i.e., by sinmplifi®ation, 1 pulse per 216. For this
pur pose, secondary counter 144 is formed of a counter by me216 and | ogic
detection circuit 146 is arranged to detect k=1 intermedi ate states

(sel ected from agpng state 0 21 condary counter 144 during which
one auxiliary coﬁ:ﬁ?gfv'sﬂﬁﬂ @zo?ﬁqegggf?ﬁﬁsﬁht C‘fﬂﬁr PRISTS bMYst P?rQFQeréE?Gnt er

141. Duri ngdoriy pe patbdodf %Bze%d‘semnds:asprthmoyntc@weoeen@itemtqd aXees
430 pul ses e the primry
count er 141t'§‘eg%gé'r%!rjl%r%%r§8§%li§ ims?"ésf?)ﬁyd&%fla&C%E?Sl?rh%foéjrrée%%t“??equency of
11 86.4 Hz. fﬁherabmmﬂre?hetwe%tc@ﬁe oa§<i> eod b1 Feldeuiiannentro! pfises ir ag t  bi nary
count er ar r angedieR &%n&é&'%éﬁdh%ﬁ@s%ﬁ#%tk%@&%e%@ﬁds b kewiisemehhe counter

by 216 requires an February 2 bit counter arranged t
ini tialisedTA¥RACY 2LBDIENSECOM] GRS BHST Ik A5 uppbed i§ tRescomd! &(Hﬁ%l“éﬂof t he

second al ternati Vﬁorﬁ@b@dtl’fﬁﬂac&@mmt@d Iaugug ﬂwe&:o@ﬁmg @éhdeﬁcé twbe:aaﬁecw
whi ch second cont.r ol

e . 1l 86 4
e o ot £ PR, S S adSFs RS PSR PosleBi nsoE s ne il it o
t he case i nfafhwinkg ogenmgaieqmgnwmans 14 are connected to the out put of N 3
addi ti or]%l bi nary division stages (iQ_4 3Cﬁﬁqfqﬁ1ce with the second enbodi nent
shown in"Figure 2). It will be recal I'e the division ratio between the
frequency of auxin S@hwaéonwl&lbemote@etbatl the girxinnge tinesgjisgepesied dlgingdeand

control pul 88tihg s8§UHcel :@thh@'h%nt@@%ﬁ/l@ ztéécéﬁdﬁlepéﬂm@byde%w%%f el is
thus formed of a counter by n=10. It follows that 4 auxil iary control

pul ses |~ nﬂ%rﬂo%%fsieﬁ?f"do?qr’érd" B‘UF?%'@ the period (432 seconds) in which 54
auxi I2| ary conth r oBinfkatip & tHe*e\.@rnEtjh%tlwﬂolne@onﬂrol@ulseb&’z fb@ﬁhgﬁate?wétleﬂrlﬂear? pulbses
per 27. .Eor.this , ondar ount er LS, for.ne ter by
7 andot ofsravanal SE PR3 1f PRy PO Hustid o0 el PR BRI et 2 e
states (sel getazating éanrair glrewneeme@ucstthamutmﬂofﬂharim@mnadlwsroo stage26) of
secondary ¢ 14, iel-d

i bi t ed u9"§ff% L A S e
seconds, @ére;gueoo/rﬁléﬁmmmdﬁ eguade§-645Gepaiases me@ﬂ&éﬁtaf%thus@r@é@eq are

t hus SUppII@)dco@htM&e@mewﬁ s)éndo,wmaréuxﬂ@ &n&roﬂﬁmsémtl ng one period of 432
seconds, i.e. at_th

count er goby 10 ahf EV'S?‘?‘ rf’%@%@ %%/fmsﬁhaé gCQ”EZ'tp“f':‘Sﬁrlﬁr@Fg brsee‘ge)é‘ggglg?%et h

Fi gure 5c i Hlrimtoret pesiod of Bl 6 dec&masrnhehlotasiémhesemmmdg atquEmieat iepeatedidodi rrent
shown in Fi t |~ are
gener ated a é?%\Zeé'n @rrgeiﬁog‘e%@d' %ﬁrsl?%ﬁgﬁgﬁzmld%@ a%%gg&qmﬁg@%%rl né’sone
period of ZQF&FBM@nUBthePESEﬂb%SQURﬁ g y+bc9rntr>«51|ar»pmn§r@épulseswlaermg a

frequency Oﬂ‘esgyeédz/ely coBntel® drlae 60R8& ad}rn‘gﬂhéb@%@&fn%&'i@ﬂthﬁﬂ%%éa‘h are
connected to the output of the last binary division stage 4. N of frequency

di vi der 28i r EeRuengy g yihigk e8rndreatral Ft“llﬁetSHéarfalSr“gP“eé’rfBHHﬁSr?é?H?' @Hé%‘* & Fi gure

1). 5 February o?@83or thé sbbcé&i dénebﬁ‘ecﬂ eoraid &d cbhﬂtngtdwgémor? to:c b@ret @leldo
n t he re

bet ween the frequency ont r ol ses ncy of

t he second t@&?ﬁ’oqm'au héee?sga ?°§&r8 %Iesqha‘iel"ﬁr?fegéabé g?roer%teglf‘ a?‘?r‘”%{}cﬁwﬁd% er
141 i s t husfofloringdoaiting sequenaer by n=8. It follows that 16 auxiliary
control pulses |~ Buslobe.d.Bhbby LG Guslacm e Bet lod, .(azéﬁgsg@nds) in
~rrhich 5 216 aUX|I|ary control 'pul'ses 1~ are Suppli'ed .

sinplifPeation, 2 pulses per 27. For th| S purpose, secondary counter 144 is
formed of a counter by me27 and |l ogic detection circuit 146 is arranged to
detect k=2 internedi ate states (selected preferably equidistant from anong
states 0 to 26) of secondary counter 144 during which one auxiliary'

control pulse I~ is inhibited upstream of primary counter 141. During one



10 period of 216 seconds, primary counter 141 only sees 200 pulses. 25

. control pulses Iz are thus supplied at the output of primary counter 141
during one period of 216 seconds, i.e. at the nmean frequency of 1/8.64 Hz.
In this exanple the counters by 8 and by 27 thus require 3slpdhrgdl) 2p0Bi
counters respectively. 15 It is to be noted that numerous exanples of the
second al ternative embodi ment, which canhbt all be shown here, can al so be
achieved. It will be noted that the frequency of auxiliary control pul ses
| ~ defines the accuracy with which second control pulses |z are supplied.

| ndeed, the high fre i ar troI
greater the accu??ic %a{s @H%g)r?y%og%doﬁw&fk'g %m ’rg%grrgzgeé}eéatgﬁgﬁfm%@e 20
However, it C@Mmtlngquemmwmlmﬂmm o4&/ geoods tilkeobthherddranh §. 3% akthase of

counters inclHgj B\gse%oﬁh%htfdlﬁﬁ(f%&s pumber of stages. Figure 6 illustrates a
third alternative di ment éner at i ng nmeans 14 all ow ng second contr ol

pul ses 1z to be $ifHEralksdt WM%"@%‘B&H“FW“F‘F@QF audliary pereo! gelags &t i ng neans

14 include @ewrmmexbnqxwah@haé’@tha%c@ra&yawqwmm s%@é'rﬁ‘d cditrbl puséd j,ary control
pul ses I ~, and EHtlalls 242 coupl ed rlmar counter 241.

Second cont P6MeBA% 88d Pﬁﬂ}ﬁ%tﬂ%rd?f&g B sige ‘?fﬁ eEﬁQﬂ%‘t’:ﬁS CBF”‘ﬁF ms%uq{t er 241

and ar e usedotminganixiiiaty dontrbli @lidesat i on nmeans 242 so as to initialise

Conpl erent aty” nugBirorugive ettt of Rsifalie LS ALLI el oy
2003 Initi alafcgamiéot{fpméamsmal&%lbn@ﬁeaajblsgrlhedcl ude a secondary counter 244
arr anged  or COU'P‘Fg'uP&ci@hﬁﬁé’g'ﬂ? %&H'of%lﬁﬁ%r&&@% #YehBigtihghiesat han

circuit 246 coupled to t t stages rimary counter 241 so as to
peri odi cal | §°”5ﬁ‘inftin§|qf§§t Fieenatiye papodimest a%ffq“éwg PEIrsRSeNt PVRANRR- been

suppl i ed, WIAE:Boraln\gabWs Krsc%rraasrg@nﬁlnam mahbm@aﬁ@wmg@wuarymewmrn of
aUX|I|ary c nec counter 241 to sup

nt
Second cont 1 R0 L H HiEaraeo et pa e B B BB PR SOTANSSS af Ler t he
generation ekiled iodn¢ adiwilpkdose Srohzthe fridicatioys pravidtd hed howdo pesgraditoal | y
initialigsed ssing auxiliary
control E’m gﬁér&%}ro@e%s%lr %% eﬁsrté% %ﬁftﬁ)ﬁ @gq%ﬁctngﬁédé%%b the third
alternative enboWlﬁferﬁfer@mm thenflawy gnag@nﬁullagmte@m Elgurter'ﬂethmwnitim whi ch

second cont £ol, ALk $8§ink %t ﬁ‘n'é%t&%@%@ét@&’bﬂhearefé‘?@ﬁb dogquency of 1186.4 H
fromauxiliary control pulses |~ havi ng 8re guency of 1 Hz, i.e. in the

case in which gefePack fi ,geogﬁgtlr@reg}séer Et‘%tﬂ‘c'feénetrﬁ%j durashreusiadhe | ast
bi nary divi sbtrol plidge. Fhidl codntiv)re@ibtel CEMRT titludiey adeffictint aumbeﬂof(ult@ to

d h, 15 the fi hown Il b
Fecal | naloine el retlestl B bR tBen ST pySet bl Faf ol TRy cont r ol
pul ses | ~ andier healfomecpuetiny ofof+1ERé asritay dotiorl toutskes puthiesotindingege@dtei n t hi s

case to 86. [MieS ¢4l is thus formed of a counter by n+1=87. It
foll ows thatéot'\ﬁﬁg% 5 QEJIBE‘ﬁaYS tt%o be initialised ever%ﬁéBZ seconds with a

start val ue k=3 ééﬁté%%idm@ﬁ%@‘-‘dtﬁi biagk 406 rp1asrie sheek Wikiierdhe gplug @i | i ary
control pul &aﬁnnhgredﬁgtercmwmhﬁsnegaaewmaiwnﬁ@@négﬁasrterZééMpsr nf:,orrred of a

Counter y nltl atlon C|rCU|t n t
e k28 Meritied Pl bk 4 e Stn Sty ot guBs hrasiP e ds WA Reear ¢
val ue. Dur| i3sdesneapeaived, tis #3y indicared by the Bifnytivecauberof Bl bichkigd04ount s

43.5 25 pul ses. 5&\&%’?\ ﬁé’bal@é’gis@o%n{%q &?st%nhé@ ?’H"prg‘la&%qv%uetm?eé)rg%%%d By

primary count er : ur| one secon
frequency ofheriegetivze ‘P’{thUtIQﬁ tashbbcbﬁa‘&rrﬂ @eCOﬂﬁée&mJtm@pgrf@fw@mtmktﬂ@%o

require 7 apdi3.dick wHatHak ﬁ{esva'h%sd?%gbhﬁfﬁgl r)églsletr C‘@l\'ﬂﬂ?"{'lﬁgs BQéé%‘éi \fa'ld%aﬂ l'y that

several nodifi catl ons andl or | mipl ece
accordi B§ to thel pf BeAHVe PHPEhE tﬁﬁ Wcﬂ‘iﬁ%t'e%fg’ptarﬂi“? W@'dft‘?%r‘ﬁdc'??ée Eb%%c

thereof . |1t4@8 1At thibuRgbeit isepatiegddvidthdgrpsddoedih@ito thbabumihdi deiqasade, di spl ay

eans may counting register COMPT has to be stopped at value n. if necessary, a control pulse



~9 5 February 2003 be provided so as to allow additionai tine rel ated
~data based on the HNt-S or decimal systemto be formed and displ ayed. 5
February 2003 -20 CLAIMS 1. Electronic tinepiece allow ng the display of at
|l east a first (H,) and a second (Hz) time related data it &Feabi 20035t
time related data item (H,) being based _p%_the Hour - M nut e- Second system
(HMS), this tinepiece including a tinme base (2) supplying pulses to a
frequency divider circuit (4) including N binary division stages 5 (4.1 to
4.N) and supplying first control pulses (I,) allowing said first tine
related datgd b@rﬁ@rﬂéd)attb%ct?@,ﬁ)qrenﬁﬂeﬁﬂg cgurﬁf?wlgadf%dauxﬁlg}yscotn'trgﬁﬂ!l?é\seh fir t her

i ncl udi ng generatl ng neans rom auxil1ary control

pul ses (I~) r@rqoé‘?rﬁ@/tqarﬁ @q@&wggqg?prtéra@,@Mﬁgggn‘(cge)megtg@gh@oglbﬂ@@ 8Md.pul ses (12)

al I owi ng Safcﬂiowﬁh@}QﬁQ affirfativeelealieek tﬁl@tefst pé@mr(eldzat tidk@ef Germdtrandise |,
di spl ayed, cterised.in. t sai d second tine

t
rel ated dat gqhmhgrgeré?% aé%ﬁaggggb % QP ?ﬁﬁﬁ‘”tg\ﬁﬁfé‘ﬁ amegﬁn{rﬂeo Sefd- i s
di vi ded &t | east Folitivong treusardtibs obfordrotpyisahdt block Bad, caintng esgonet t 1 ne
rel ated dat ?Q it (Hﬁ%ns'ea agbl%BiL @?’f?né"'lhgggtr&%séeoeﬂ 't%nl% b‘i&%to,o't cannot be

confused w frrst I'd génerating
means (14) bei nglﬂaﬁrﬁafn@é@rfpﬁﬂé?tﬁmﬁt isgiceted gf Dlerly 4 élsam(ivlsﬂléﬂytomsﬁtarol

pul ses (1-) ta'bfé @g@eﬂw@\e%m R &augﬁderwnosced?n@@muwmgpis FAHNEANGS
operations of nd n+1 auxiliary control pulses (I~) succeedi ng each other

in accor dan%%”\ﬁﬁ AeCYBIRY APSIRYPSr der so that said generating means (14)
suppl y tthe seconthiseatils plef@ubls @xiUdes biraky aaunr@an@pfés@ﬁme;w o@hhm@' ng said

dt | at ed data, 20 it. t
ot ome, bRl RTE S et ao S uBE e 0 PRt B h G SIS o
the fr equen;u;lysmc fL Savejtoabza(ccbunmdyordbmbmety yalleses »(if r¥1 Byxiltane cdrted pelney. of
said second, £ANEiAlclah fikbhse 2 bifdG SIde Ml BPhaRPoReLoAlNg.t o cl ai m

1, characterise $ai'd ing-operation aUX|I|ary
control pul %Q%‘“(’SB opem@pm%a«owéhe WW@DT%%@%@@@PG@W@@W?W%@ terepsily
det er m ned pantdpat the second control pulses (1z) are suppli ed W th mni num

time error. 3. Electroni i ece. according to claim1 or
characterised in'{hite 9 H‘H‘?dﬁﬁ’ieisﬁ@mé}éa%éﬂ‘é’gg‘ﬂsge%‘?ﬁﬁel s 8gt h‘?‘(“’%’ef abl e

i ncl udi ng asedeasyry éngl cmsaﬁ.s thidreesean eecainaitar mith opferarice an giffeddht 4.

El ectroni Coémggcg}n%ﬁfae 'c%rgﬁglt%m \}nssalnd rﬁﬁlﬁg%ﬁ” Sc%ﬂls}' tpe %}rax?sag?@' d table

~s forned I nar B Rar s that n
auxiliary 5 Felbwdlaal§o Q@O@ntlm‘ed tbairth@ otocaﬁﬁ Qe@rlbeéhewmefdre icpeferady and

mgt b'bgﬁg guééé' géd% phasd Wit FRIERhNAu BT NN dbaNe SIS BhtaRihSBSsd 4s7)
to assure that the counting sequence Is not out of phase therewith. A register

containing the value of the second time related data item H; being displayed will
preferably be used so as to determine which counting operation needs to be
performed.

25 In particular, in the event that a table is used, the register containing the value
of the second time related data item H: being displayed allows an indexation value to
be defined for the various table entries by a simple modulo calculation. Modulo of
course means the arithmetical calculation giving the remainder of a division by a
determined number.

30 In the case already discussed hereinbefore in which second control pulses I,
are generated at a mean frequency of 1/86.4 Hz from auxiliary control pulses I, at



5. Electronic tinmepiece according to claim3 or 4, characterised in that
.the entries of said table are indexed by neans of a register containing a
value of said 5 second tine related data item(Hz). 6. Electronic tinepiece
according to claiml or 2, characterised in that said counglpég rzpbsons
of n or n+l auxiliary control pul ses (I i} are determ ned by neans

regi ster containing a value of said seco %j tinme related data item (Hz). 7.
El ectronic tinepiece allowing the display of at least a first (H,) and a 10
second (Hz) time related data item said first time related data item (H,)
bei ng based

Uncl Uding aIiIII}ﬁIet @I EE’I-I{ %&%&?w@%ﬁeﬂﬂ@é’eﬁhéﬂéé H'atyé@ab (jé‘étémﬁ h?@g&r ﬁ"%??cu. .
(4) includi ANl BHIsES Yo i GEReraigddD ag@gdim:@wtfbtha qubowmdcwpm §eAUENEST St
control pulses (I,) aIIovm ng said figssy.4d.gr.gpel ated data item (H ) to be
formed and di spl ?\é this tinmepiece further includi nga enerating 15 neans
(14) arranged to SEOHYING SAGHERIRGAN IS PR FIRPEANIGAIPY 8 t?m’)thérqnéﬁeﬁatlng
from sai @ t praferhbiyendd?) ysimebenslooatdt 5 bit ward:ses (1z) all ow ng said second
time related data item (Hz) to be for;beg 3 »displ ayed, this tinepiece

bei ng characterised in that said seco P related data item(Hz) is
based on a deci nilithspitremesi ancalaigein to Regure Arethesediwniahdad patfolrnesasat blatko 20

t housandt hs, ata item (Hz) is
di spl ayed WI 'Sqﬂgﬁgaﬂggf%gwg%% éjC& %BH?IE%%ME% é?']tqub'\gj\n th said first
tinme rel ated dat quf@rémy(ﬂrE)q'stgraQO@tayréﬁ@mwaﬂge @féamequymnmamaqf dataatepr i mary
counter 10144, benﬂ@ﬁ%@ﬁh‘?@dmfbé?@é@t bm Iébs@'%ﬁ@ Vdi@d @gfor 9Ie tREl At h(slor)a and

i nhi bi tion neans 25 cou for

er ed
peri odi cal | §2Y ?Iﬁ‘?'%Y‘?qzﬁngd%‘&%quﬁ '9”886?? IS"I"“%GF@‘&FQ istgr tu‘ﬂ?s%(o % Nof said
primary couintiexatich4aiue,(0s®@4}) todde doteinddfrbrrthstyy.i es t he second contr ol
E)llfllz)sezagleé) oﬁt t ﬁ@ﬁ%%x&ﬁ%@ugnﬁggltg[\&wg‘ tQ?ﬂs‘?ﬁE@e ?a%?eggonssts 1| Jw%lf:tg} UeS(III‘I d%t a ' tem
directly | essut héihietrh@ﬂmﬁloger@hom an ithe r@glsthe:OﬁIae'qmgeIheyvadfe ofdhel auxi I i ary

control 1pul 885s4dqms 4 & %9 df rdemns: n&édyﬂtqﬂﬁﬁgw% Q”Ih%%umw Ses (' z).-
8. Electron|ct|rm|ece toca|m aracter sed|nt sai d

i nhi bition %ﬁ%or(spm &Srﬁf‘ldurb“é & gieciematyd. useaventivaiais nassileded f or
counting m @élél'nhlh@weﬁféﬂh rafakmé}glcgﬁrtfﬁol(ohrs)ss I@hdv@% 6o dBlREl icRBcKelg Wibthed( 146)

coupled to said sec unter (144)
ootk LRl S e Blotlvios opririabi La Aie AU ARES FagPetyel e S 985 MRET udl ng
two inputs, wmteerbreﬂngmnmv;ea:drﬁrdl puiskscio haectoee ¢aunged aheting wobtheathd reagi c

det ecti ? cLrg dg rfuI'n and the other receiving said auxiliary control
pul ses ? 0gi ¢ detection circuit (146) sending an inhibition

si gnal bl ockl ng InHee ppis 2ltRgid d5Cgwied NeTR)eiglsdh WOITE seroftheorkral ptlessniedi at e
states is da%%h%tem at Rakn qe&éﬁw 1 RBY HQﬂBH@uxﬂnHIys&n(rbI‘;)ulée% Il B/Bi ted

upstream of said count . Electronic tinepiece according
to claims$, %Hta‘f“ﬁé’?é?‘?%'éél thaﬁ ﬂlen%ﬁung%ﬁ %qu@e”ﬁ? ésrf?f@fﬁr%\%éd%tﬁéﬂ“égd 87 %@l ect ed
S0 as to becegui plilsdanbrd jeneraec i icbetancd Qith Bheeli6Wing ColihtmM@nieqaendat | ow ng
the dis %ay of at least a first (H,% iﬂﬁ ﬁﬁp second (Hz) time related data
item sard first tinme related data 1[ P \ Ioei ng based on the

Hour - M nut e- Secoffus sywttiemse&hevicE)can thisse iepegsiented byrectebidi with 2ettiiee base (2)
suppl yi ng fr rcuit (4) including N binary

di vi si on S%E%E%I%%a@e us%ﬂ‘ﬁ?@fﬁﬁoﬂu’nés W(?{Jd first control pulses (I,)
allowing said first time rel ated dat‘éﬂl t%%ﬂ H,) to be formed and di spl ayed,

this tinmepiece finhibersd aed @r‘e@&t@%ﬁﬁﬂa&ﬁd @Iel/éld@f&ﬂfﬂt% (hbd3armisagrgedhyt o
suppl vy, contro or, said time base

I I t f
(257 S ebndetnieconT B8RS 7 pateP i ST iR Qe B TR T TP 6 Wt a 1t em
(Hz) to be ifigexaidn aalde dd &pd)ayed, this tinmepi ece being characterised in that
said second tine related data item



(Hz) is based on a decimal systemin which the tine is divided at |east
~into 20 thousandths of a day and in that said second tinme related data item
(Hz) is displayed with three digits so that it cannot be confused with said
first tine related data item (H,), said generating neans (éﬁébhﬂﬁ*géb?
primary counter (241 ) arranged for coun%1ng n+l auxiliary control pulses
(I~), and initialisation neans (242) coupled to 25 said primary counter
(241 ) and arranged for periodically initialising said primary counter (241
) with a value k corresponding to a conpl enentary nunber of auxiliary

control pul ses ( |n %e%‘ésé Bts adfjéj:u%éonf?ér&n ?(HF@ ﬁrwr(|an4§ec)3n§‘69rﬁ)tl'él%§lsE9? secgnd

control pulses (Iz a nea requency a sald second tine rel ate
data item ( Pﬁ%g%%tﬁd éhamﬁéﬂd@@pﬁwy &yie§. éﬁﬁzdr%awﬁ%eontMRulﬁ@f h@t&n

i nteger numperit @lllrﬁcﬁebéﬂle@%ﬂrtﬁ@b@!mlﬁ @@q@é}@e% Mi&é@ﬂy@élérrﬂm@ﬁ soheatfasequency
of said auxilliar con&rol ul se %%H é gﬁengﬁ sai d second
control pul E‘é%‘rod ylpes pre g ’é%?%r‘n” EC o F’é!%}@t e &3Py gCOtJB“’E,q HCLEH
charactesi sed in that s=6-@-9i§bt8-gld gd-0os-oreans-9(-242) -d-a¢lude a secondary

count er ( 244) ar ﬁ-%g%glqnt gzrseég%ll 5 C%% tmls b%re(pgr%sbe)%?edyw $%§’ etw%w Eg trl]lgs control

pul ses (lz) and an inrti ncirc osal pri‘mary
count er (24greferalyintRdsesttedae yolowingt 25 bif @ad)) providing a signal to sai d

initialisation circuit,{344) every g $qc9qd1 @on§ rph Opphsoes, »(I z) so that
said primary counter (241 ) is initialised with a value k. 12. Electronic

ti mepi ece accor di'i§ ¢ r%ﬁ?‘ﬁWe@E@Pﬂ%FEUﬂ%4fTet%%é¢5@ﬂ%??@Rﬂqu@tPH§f sai d

auxi i anyg cord rthuspctdrﬁ@@oﬁﬂby)se@klﬂ $W@&rté%¢oﬁdm@ﬂal@éltrpﬂhb tédleone (4.L) of the
bi nary divi sion

4
13. Electronic ti :‘?z%la@é( é‘?%%‘?roqoﬂ ”'f”bg aﬁﬁa%fth %r&n&%’ E?dcl %%rteﬁdéﬁra% érl(s)ed
in that saidndgxitho@apdibent ralay pishagsd MilF)e larmi s\upqmulcedSaperanomummﬁ of N
adltonal phnasdintedbid anBheantdetallily . & B ko coRNaRLed e Sl d

frequency divider circuit upstream of sal i ng nmeans
El ectroni ¢ tebleepi ece according to any of clainms 1 to 11, characterised in

that sakg generahgu& m@aﬁatéslél)seédﬁe@utxrr@m@eﬁq@@@ﬁgnpwerngranagIrée%s(mz) at a
mean frequenc of “1/ 15. Electronic tinmepiece according to any
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primary counter 141. Inhibition means 142 are controlled by auxiliary control pulses I.
20 and are situated upstream of primary counter 141 so as to periodically inhibit a
determined number of auxiliary control pulses I at the input thereof. Second caontrol
pulses |, are supplied at the output of primary counter 141.
Inhibition means 142 preferably include a secondary counter 144 arranged to
count m auxiliary control pulses I, a logic detection circuit 146 coupled to different
25 stages of secondary counter 144 so as to detect k intermediate states thereof
(selected from among states 0 to m-1) during which auxiliary control pulses |, are
inhibited, and a logic AND gate, indicated by the reference 148, including 2 inputs,
one being inverted and connected to the output of logic detection circuit 146 and the
other receiving auxiliary control pulses I..
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It will be recalled that the leISIOﬂ ratio between the frequency of auxiliary
control pulses IL and the frequency of the second control pulses is equal in this case
to 86.4. Primary counter 141 is thus formed of a counter by n=86. It follows that 2
auxiliary control pulses I. must be inhibited during the period (432 seconds) in which
20 432 auxiliary control pulses I, are supplied, i.e., by simplification, 1 pulse per 216. For
this purpose, secondary counter 144 is formed of a counter by m=216 and logic
detection circuit 146 is arranged to detect k=1 intermediate states (selected from
among states 0 to 215) of secondary counter 144 during which one auxiliary control
pulse I is inhibited upstream of primary counter 141. During one period of 432
25 seconds, primary counter 141 only «sees » 430 pulses. 5 control pulses I, are thus
supplied at the output of primary counter 141 during one period of 432 seconds, i.e. at
the mean frequency of 1/86.4 Hz.
The counter by 86 can easily be made by means of a 7 bit binary counter
arranged to be initialised after 86 pulses. Likewise, the counter by 216 requires an
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shown in Figure 5 applied to the case in which second control pulses |, are generated
at a mean frequency of 1/86.4 Hz from auxiliary control pulses I having a frequency

5 of 1/8 Hz, i.e. in the case in which generating means 14 are connected to the output of
N*=3 additional binary division stages (in accordance with the second embodiment
shown in Figure 2).

ft will be recalled that the division ratio between the frequency of auxiliary

control pulses I and the frequency of the second control pulses 1s equal in this case

10 to 10.8. Primary counter 141 is thus formed of a counter by n=10. It follows that 4
auxiliary control pulses I, must be inhibited during the period (432 seconds) in which
54 auxiliary control pulses I_ are supplied, i.e., by simplification, 2 pulses per 27. For
this purpose, secondary counter 144 is formed of a counter by m=27 and logic
detection circuit 146 is arranged to detect k=2 intermediate states (selected preferably

15 equidistant from among states 0 to 26) of secondary counter 144 during which one
auxiliary control pulse I, is inhibited upstream of primary counter 141. During one
period of 432 seconds, primary counter 141 only «sees » 50 pulses. 5 control pulses .
are thus supplied at the output of primary counter 141 during one period of 432
seconds, i.e. at the mean frequency of 1/86.4 Hz.

20 In this example the counters by 10 and by 27 thus require 4 and 5 bit counters
respectively.

Figure 5cillustrates a third example of the second alternative embodiment
shown in Figure 5 applied to the case in which second control pulses |, are generated
at a mean frequency of 1/8.64 Hz, i.e. 25 pulses during one period of 216 seconds,

25 from auxiliary control pulses I, having a frequency of 1 Hz, i.e. in the case in which
generating means 14 are connected to the output of the last binary division stage 4.N
of frequency divider circuit 4 (in accordance with the first embodiment shown in Figure

1).
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It will be recalled that the division ratio between the frequency of auxiliary

control pulses I. and the frequency of the second control pulses is equal In this case
to 8.64. Primary counter 141 is thus formed of a counter by n=8. It follows that 16
auxiliary control pulses I. must be inhibited during the period (216 seconds) in which

5 216 auxthary contro! pulses I, are supplied, i.e., by simplification, 2 pulses per 27. For
this purpose, secondary counter 144 is formed of a counter by m=27 and logic
detection circuit 146 is arranged to detect k=2 intermediate states (selected preferably
equidistant from among states 0 to 26) of secondary counter 144 during which one
auxiliary control pulse I is inhibited upstream of primary counter 141. During one

10 period of 216 seconds, primary counter 141 only «sees » 200 pulses. 25 control
pulses [; are thus supplied at the output of primary counter 141 during one period of
216 seconds, i.e. at the mean frequency of 1/8.64 Hz.

In this example the counters by 8 and by 27 thus require 3 bit and 5 bit
counters respectively.

15 It is to be noted that numerous examples of the second alternative
embodiment, which cannot ali be shown here, can also be achieved. It will be noted
that the frequency of auxiliary control pulses | defines the accuracy with which second
control pulses |, are supplied. Indeed, the higher the frequency of auxiliary control
pulses I, the greater the accuracy with which second control pulses I, are supplied.

20 However, it will be noted that this involves on the other hand thus use of counters
including a significant number of stages.

Figure 6 illustrates a third aiternative embodiment of generating means 14
allowing second control pulses [; to be supplied.
As is shown in Figure 6, these generating means 14 include a primary counter

25 241 arranged to count n+1 auxiliary control pulses I, and initialisation means 242
coupled to primary counter 241. Second control pulses I, are supplied at the output of
primary counter 241 and are used to control initialisation means 242 so as to initialise
periodically primary counter 241 with a value k corresponding to a complementary
number of auxiliary control pulses I



10 & ()- 10% & ()-!" #10%\& ()- ! #10%\(\& ()- C DD'EE FaFbFzXJ<1l 10MM
. 10-10!'0 "10%&' ()-T'S/ @10%\ & ()-!+Z2"10%\-\& ()- )10% & ()-! s"10%\& ()-
bFCFsFWFFFGHUS11 10!'w &H#1090NN&' () - Z! &#10% 1 & () -Z

10%vE&' ()-Lf10%VKE ()-10%wK ()-F"l 10%vK ()-8 10H, 1 JOLLLMz[ <115 F_ng?/l\'/la% é@@@/& ()-
| % 18 -

10948 () - "10%v& ()-!"109%K& ()-! &H#10% 1 & ()-2Z!" &H#10%##& () - ZMVINNNNNN8CbCO
'w s'10% & ()-10% & ()-3"110% & ()- 10M 10M 10My,

10%v&' ()-+"10%vK& ()-80yOOPcQQIS}H[9bCO!IW "10%f& ()-!'T109%R\ & & ()-'mL
"109&' ()-!L " lomlt(ajlsatg)glrn%r@ 2(4)2 prq_f@%b&r l@yluggg secondary counter 244 arranged

TTI TTTaBbCOfamclaAgsm (skeddk ddﬁ%lgpL(lées I; 203’ ididalibationld it £46 cdMeo(the

"10% & () - TQHM\S%\Q/% 0 prmqg/rygélo&ther JH:I'so as to( gerlodlcally initialise the latter, i.e.
after m pulses I, have been supplied, with a value k corresponding to the
5 complementary number of auxiliary control pulses I, necessary for primary counter
241 to supply second control pulses I at the appropriate mean frequency.

Thus, after the generation of m control puises I, primary counter 241 is
pericdically initialised with a value k so as to compensate for the missing auxiliary
control pulses 1.

10 Figure 6a illustrates an example of the third alternative embodiment shown in
Figure 6 applied to the case in which second control pulses |, are generated at a
mean frequency of 1/86.4 Hz from auxiliary control pulses I, having a frequency of 1
Hz, i.e. in the case in which generating means 14 are connected to the output of the
last binary division stage 4.N (4.15) of frequency divider circuit 4 (in accordance with

15  the first embodiment shown in Figure 1).

It will be recalled that the division ratio between the frequency of auxiliary
control pulses I, and the frequency of the second control pulses is equal in this case
to 86.4.

Primary counter 241 is thus formed of a counter by n+1=87. It follows that the

20 latter has to be initialised every 432 seconds with a start value k=3 corresponding to
the complementary number of auxiliary control pulses I.. For this purpose, secondary
counter 244 is formed of a counter by m=5 and initialisation circuit 246 is arranged to
inject the value k=3 into the first two stages of primary counter 241 as the start value.

During one period of 432 seconds, primary counter 241 thus counts 435

25 pulses. 5 control pulses I; are thus supplied at the output of primary counter 241
during one period of 432 seconds, i.e. at the mean frequency of 1/86.4 Hz.

In this example, the counters by 87 and by 5 require 7 and 3 bit counters
respectively.

It will be noted finally that several modifications and/or improvements can be

30 made to the timepiece according to the present invention without departing from the
scope thereof. It will thus be recalled in particular that additional display means may
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1. Electronic timepiece allowing the display of at least a first (M) and a

second (H2) time related data item, said first time related data item (H,) being based
on the Hour-Minute-Second system (H-M-S), this timepiece including a time base (2)
supplying pulses to a frequency divider circuit (4) including N binary division stages

5 (4.110 4.N) and supplying first control pulses (i) allowing said first time related data
item (H,) to be formed and displayed, this timepiece further including generating
means (14) arranged to supply, from auxiliary control puises (l.) originating from said
time base (2), second control pulses (Iz) allowing said second time related data item
(H2) to be formed and displayed,

10 this timepiece being characterised in that said second time related data item
(H2) is based on a decimal system in which the time is divided at least into
thousandths of a day and in that said second time related data item (H:) is displayed
with three digits so that it cannot be confused with said first time related data item
(H),

15 said generating means (14) being arranged to count successively the auxiliary
control pulses (IL) in accordance with a counting sequence formed of counting
operations of n and n+1 auxiliary control pulses (I.) succeeding each other in
accordance with a determined order so that said generating means (14) supply the
second control pulses (l;) at a mean frequency allowing said second time related data

20 item (H.) based on the decimal system to be formed, n being an integer number
directly less than the division ratio of the frequency of said auxiliary control pulses (I.)
by the frequency of said second control pulses (I.).

2. Electronic imepiece according to claim 1, characterised in that said
counting operations of n and n+1 auxiliary control pulses (I.) follow each other in

25 accordance with an order determined so that the second control pulses (l,) are
supplied with minimum time error.

3. Electronic timepiece according to claim 1 or 2, characterised in that said
counting sequence is comprised in a table including as many entries as there are
counting operations.

30 4. Electronic timepiece according to claim 3, characterised in that said table
is formed of a binary word in which the binary value « 0 » indicates that n auxiliary
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auxiliary control pulses (l.) must be counted.

5. Electronic timepiece according to claim 3 or 4, characterised in that the

entries of said table are indexed by means of a register containing a value of said
5 second time related data item (H.).

6. Electronic timepiece according to claim 1 or 2, characterised in that said
counting operations of n or n+1 auxiliary control pulses (1) are determined by means
of a register containing a value of said second time related data item (Hz).

" 7. Electronic timepiece allowing the display of at least a first (H:) and a
10 second (Hy) time related data item, said first time related data item (H.) being based
on the Hour-Minute-Second system (H-M-S), this timepiece including a time base (2)
supplying pulses to a frequency divider circuit (4) including N binary division stages
(4.1 to 4.N) and supplying first contral pulses (l,) allowing said first time related data
item (H,) to be formed and displayed, this timepiece further including generating
15 means (14) arranged to supply, from auxiliary control pulses (lI.) originating from said
time base (2), second control pulses (l;) allowing said second time related data item
(H2) to be formed and displayed,
this timepiece being characterised in that said second time related data item
(H2) is based on a decimal system in which the time is divided at least into
20 thousandths of a day and in that said second time related data item (H:) is displayed
with three digits so that it cannot be confused with said first time related data item
(Hy),
said generating means (14) including a primary counter (141) arranged for
counting n auxiliary control pulses (I.), and inhibition means (142) for said primary
25 counter (141) arranged for periodically inhibiting K auxiliary control pulses (I.)
upstream of said primary counter (141), so that the latter supplies the second control
pulses {l.) at a mean frequency allowing said second time related data item (H;)
based on the decimal system to be formed, n being an integer number directly less
than the division ratio of the frequency of said auxiliary control pulses (I.) by the
30 frequency of said second control pulses (l2).

8. Electronic tmepiece according to claim 7, characterised in that said
inhibition means (142) include a secondary counter (144) arranged for counting m
auxiliary control pulses (I.), a logic detection circuit (146) coupled to said secondary
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I &3m' 109 \ (\s&ld(lpglc detection CerUIt (146) sending an inhibition signal blocking the AND logic
5 gate (148) when one of the k intermediate states is detected, so that one auxiliary
control pulse (I.) is inhibited upstream of said primary counter (141).
9. Electronic timepiece according to claim 8, characterised in that said k
intermediate states are selected so as to be equidistant from each other.
10. Electronic timepiece allowing the display of at least a first (H:) and a
10 second (H.) time related data item, said first time related data item (H,) being based
on the Hour-Minute-Second system (H-M-S), this timepiece including a time base (2)
supplying pulses to a frequency divider circuit (4) including N binary division stages
(4.1 to 4.N) and supplying first control pulses (I;) allowing said first time related data
item (H1) to be formed and displayed, this timepiece further including generating
15 means (14) arranged to supply, from auxiliary control pulses (I.) originating from said
time base (2), second control pulses (l2) allowing said second time related data item
(H2) to be formed and displayed,
this timepiece being characterised in that said second time related data item
(H) is based on a decimal system in which the time is divided at least into
20 thousandths of a day and in that said second time related data item (H.) is displayed
with three digits so that it cannot be confused with said first time related data item
(H4),
said generating means (14) including a primary counter (241) arranged for
counting n+1 auxiliary control pulses (l.), and initialisation means (242) coupled to
25 said primary counter (241) and arranged for periodically initialising said primary
counter (241) with a value k corresponding to a complementary number of auxiliary
control pulses (I.) so that said primary counter (241) supplies the second control
pulses (I2) at a mean frequency allowing said second time related data item (Hz)
based on the decimal system to be formed, n+1 being an integer number directly
30 greater than the division ratio of the frequency of said auxiliary control pulses (o) by
the frequency of said second control pulses (l2).
11.  Electronic timepiece according to claim 10, characterised in that said
initialisation means (242) include a secondary counter (244) arranged for counting m
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circuit (244) every m second control pulses (l;) so that said primary counter (241) is
initialised with a value k.
5 12. Electronic timepiece according to any of claims 1 to 11, characterised in
that said auxiliary control pulses (I.) are supplied at an output of one (4.L) of the binary
division stages (4.1 to 4.N) of said frequency divider circuit (4).

13.  Electronic timepiece according to any of claims 1 to 11, characterised in

that said auxiliary control pulses (I.) are supplied at an output of N* additional binary
10 division stages (4.N+1 to 4.N+N*) connected after said frequency divider circuit (4)
upstream of said generating means (14).

14.  Electronic timepiece according to any of claims 1 to 11, characterised in
that said generating means (14) supply said second control pulses (l.) at a mean
frequency of 1/8.64 Hz.

15 15. Electronic timepiece according to any of claims 1 to 11, characterised in
that said generating means (14) supply said second control pulses (I;} at a mean

frequency of 1/86.4 Hz.



