Case 1854 AUTOVATI C TI ME- SETTI NG SYSTEM FOR A PORTABLE OBJECT HAVI NG AN
HOROLOG CAL FUNCTI ON The present invention generally concerns an automatic
time-setting systemfor a portable object having an horol ogi cal function.
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nction and relying on a radlro?bnrgégéagt time-settingsignal, lies in the fact
that the timepiece, or more generally the portable object having an horological

20 function, must necessarily include means for receiving the radio-broadcast signal. |
These receiving means typically include an radio-receiver antenna, which is adjusted
or capable of being adjusted to the transmission frequency of the radio-broadcast
signal. These receiving means are not commonly present in a conventional electronic
timepiece and are moreover typically characterised by a relatively high cost price

25 which has an impact on the manufacturing cost of the portable object.

Another drawback of such portable objects lies in the fact that setting the time
of such portable objects requires the portable object to be tuned to the transmission
frequency of the radio-broadcast time signal. In particular, this time signal transmission
frequency may vary from one region or country to another. By way of example, the

30 Prangins transmitter in Switzerland, known by the registration number HBG, transmits
a radio-broadcast time signal at a frequency of 75 kHz, the Mainflingen transmitter in
Germany, known under the registration number DCF77, transmits the radio-broadcast
time signal at a frequency of 77.5 kHz and the Rugby transmitter in Great Britain,
known under the registration number MSF, transmits the radio-broadcast time signal at

35 afrequency of 60 kHz. Consequently, in order to assure that such radio-synchronised
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According to the present invention, a time-setting signal or time signal is
advantageously transmitted to the portable object having an horological function via
acoustic waves. This solution has the essential advantage of requiring acoustic signal
transmission means, such as a loudspeaker, which are conventionally found in

25 numerous electronic apparatus. In particular, the acoustic time-setting signal may be
transmitted to the portable object having an horological function via the loudspeaker of
a personal computer, or the loudspeaker of a television, radio or telephone receiver, or
by means of another object capable of transmitting an acoustic signal.

In particular, according to an advantageous embodiment of the present

30 invention, the portable object having an horological function, such as an electronic
timepiece, includes a sound generator circuit conventionally used to transmit a
determined acoustic signal, such as an acoustic alarm signal, and which is arranged
for receiving and converting an incident acoustic signal carrying time-setting
information into a signal for correcting the time information displayed by said portable

35 object. '



by neans of another object capable of transmtting an acoustic signal. In
particul ar, according to an advant ageous enbodi nent of the present 30
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Figure 1 shows schematically an automatic time-setting system for a portable

20 object having an horological function, such as an electronic timepiece, designated as a
whole by the general reference numeral 100, this system constituting an embodiment
of the present invention. This system further includes, in a non limiting manner, a
computer terminal or a personal computer, designated by the reference numeral 200.

In accordance with the invention, personal computer 200 includes at least

25 means for transmitting an acoustic time-setting signal, this acoustic time-setting signal
being schematised by the block bearing the reference numeral 50. In the example
shown in Figure 1, these acoustic time-setting signal transmission means take the
form of a sound card 201 with which personal computer 200 is typically fitted and one
or more loud speakers 202.

30 The transmission means are independent of the type of equipment used. Thus,
acoustic time-setting signal 50 may alternatively be transmitted via a television or radio
loud speaker, in particular in order to allow the portable object to be set to the right
time, for example when an advertisement passes on the television or radio. The
acoustic time-setting signal may also be transmitted via a telephone receiver loud

35 speaker, in particular to allow the portable object to be set to thé right time, for
example following a call to an automatic time-setting telephone service.



25 nmeans for transmtting an acoustic time-setting signal, this acoustic
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Likewise, in the case of time-setting by telephone, the acoustic time-setting
signal may perfectly well be transmitted properly modulated on the telephone line and
be relayed by the telephone receiver loud speaker.

Electronic timepiece 100 illustrated in Figure 1 includes display means,

25 designated by the reference numeral 7, such as a liquid crystal display and control
members, such as push-buttons S1 to S5 which the user may activate as he wishes to
select functions and/or modify the timepiece information or data, for example in order
to manually correct the time displayed by the latter.

According to the present invention, timepiece 100 further includes in particular

30 receiving means, not shown in this Figure, adapted for receiving an acoustic time-
setting signal 50 transmitted, for example, by means of loud speaker 202 of the
personal computer of Figure 1.

It will be noted that these acoustic time-setting signal receiving means may be
any type of electro-acoustic transducer capable of generating an electric signal from

35 an incident acoustic signal. The notion of “ electro-acoustic transducer ” encofnpasses
both piezoelectric type transducers and electrodynamic type transducers. |



Li kew se, in the case of tine-setting by tel ephone, the acoustic
time-setting signal may perfectly well be transmitted properly nodul ated
on the tel ephone line and be relayed by the tel ephone receiver |oud
speaker. Electronic tinepiece 100 illustwated in Figure 1 includes display
means, 25 designated by the reference nuneral 7, such as a liquid crystal
di splay and control nenbers, such as push-buttons S1 to S5 which the user
may activate as he wishes to select functions and/or nodify the tinepiece
i nformation or ddiigure Rehowsdnhecform oba dack diagrarraradtaynpde embodimentof i me

di spl ayed by,d nic%& ce%ﬁ%ffﬁlgggei%@ﬁlwge%% FidﬂjY@Qtthﬁ'ﬁmeble@E,p'hece 100

further |ncIu es I n t1cul ar recel vi ng neans own | n
Fi gure, adaptesignatss e\S@c\éhﬁe}e Ry theyeferenest 109, tnrcwées R BeTigse 2 SiugHaPsaiptor 2, a

transmtted dl\ledSn @p@mlsap lw a%egiﬁzl &f1 Heser ém@df@ra s”&anag cduer gar sonal
corrputeregf F| cC tinme-setting

si gnal ei i @Sﬁeﬁwgr [Tirﬁg}d BB hogrﬁy:owtﬁéégfh e?‘aé:(?{1 éj{%g S ?@VF?téfWé cer
capabl e of gﬂuﬁdeﬁmnegmﬂse pdrevihute@llewigg ahindtes couriér &to beniatde@ntercandst i ¢

signal . The ”ﬁ@feg%oﬁ ter 5 bﬁféﬂl&é&lﬂgglﬁ%de otn%%ﬂ&g"ﬂ)%?{mour aﬁi?ﬁ%ﬁn‘%ﬁﬁs &)un%‘?%h

plezoelectrl% rans ucers namc ucers
Fi gure 2 shdwade ingiemprted oGonrdérs 4, Hlaod 16 tUMSagermﬁ@teaesma\rqm an indisetivmefiihe of

el ectronic té ,pdgqﬁ,ng,{gq“%dlﬁb'me 1. As can be seen in Figure 2, the
timepi ece nated as _a whol € by the reference 100, includes, j

in
series, #quart zgrd’:?é? mdéﬂaBP”SZOf tBe S@FOPAS: BINWS ) Fhhals Biare sHepligdds gisaey ar 1
Hz, I or gx arméghs B us@mn@adcaymémspflay a’ireﬁdmuﬁ@%dﬁmwn’éﬁre&eﬁﬂdﬁgime hour s
counter 6. e seconds..c nvent i ona 0 ul se per
it e al ] ow g SRR SUCHR S ap B8 AT Ao Palal B RAE SRR Bt b e 5
convent i onal denerallp desigsatet by the refergmae mumaraldld. dhesegelactcomic candnot meals 1@ o be
I ncrenent ed d. | tion
of the seconggwﬁqﬁaﬁt{ﬁu'g r%pg%d'@oug%ﬁw%%ﬂ Wcatn?égﬂﬁé t(g? oarﬁ%gcond
s, mi nut & mandd fesracelvingrthe sippe neand bOldlfB"b@'ﬁ?tlonﬁeans 7, like the liquid-

crystal display a{wm%@mmgﬂns@lémrbﬁcrceﬁmmswﬁaﬂé@e hthemﬁﬁaasarre
i ndi cations s m an

general |l y de@!cﬁ?ﬁ:gf"é‘glebﬁr W%oi?rgg"éﬁssgp @Qg?ﬁmftﬁg%%l rﬁ%\ger *?’Ergg R‘Bﬁqornﬁﬁe@g(%nt r ol
means 10 inae lpcbsenmmmbticmul ar inputs, indicated Mand H, respectively
connect 9 £0 £ OUrhiess ek e ek SR RGP AP BB e
in the f80m Mc aad Hc for supplying correction pulses allowing the indications of the second s,

minute m and hour h of counters 4, 5 and 6 respectively to be corrected. In particular,
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and outputs Mc and Hc supply respectively correction pulses for minutes counter &
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25 Outputs R, Mc and Hc typically supply these correction pulses to counters 4, 5
and 6 when the timepiece is manually set to the right time. For this purpose, the
timepiece includes control means, designated by the reference numeral 8, able to be
activated from the exterior by a user. These control means 8 include in particular push-
buttons S1 to S5 of the timepiece which are shown in Figure 1. In response to an

30 action on these control means 8, electronic control means 10 thus typically supply
correction pulses to counters 4, 5 and 6.

According to the present invention, the timepiece further includes, in series and
activated by electronic control means 10, means for receiving the acoustic time-setting
signal, designated by the reference numeral 11, such as an electro-acoustic

35 transducer, amplifying means 12 for amplifying the electric signal'generated by
receiving means 11 in response to the acoustic time-setting signal and demodulating
means 13 allowing time-setting indications ho and mo to be derived from the acoustic
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20 It will be noted that acoustic time-setting signal transmission means 16 may be

any type of electro-acoustic transducer capable of producing an acoustic signal from
an electric command signal. The term “ electro-acoustic transducer ” thus includes
both piezoelectric type transducers and electrodynamic type transducers.

Thus, an advantage of this variant of the timepiece lies in the fact that a person

25 wearing such a timepiece, or a similar portable object having an horological function
and answering the aforementioned features, may itself transmit an acoustic time-
setting signal to another person wearing such a timepiece. This variant for example
enables a traveller equipped with such a timepiece, in particular when he changes
time zones, to set his watch to the right time via another similar timepiece worn by a

30 person who lives in such time zone.

By way of simplifying the timepiece illustrated in Figure 2, the acoustic time-
setting signal receiving means 11 and transmission means 16 may use a single same
electro-acoustic transducer which operates in a reversible manner.

By way of particularly advantageous variant, the timepiece is fitted with a sound

35 generator circuit arranged so as to be also able to receive the acoustic time-setting
signal. European Patent Application No. 99115319.8, also in the name of the
Applicant, and for which a priority is claimed within the scope of the present invention,
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appears fr Orﬂ)tl'\rlb%e'r:tt%ws%pply voltage +E. When, in turn, vibrator P begins to be discharged,

diode D blocks the return of the current. It will be noted that between two successive
control pulse signals, piezoelectric vibrator P may in any event be partially discharged
through resistor R’. Thus, when there is no longer any control signal applied to

25 transistor Tr and the latter is thus in the conducting state, the voltage across the
terminals of vibrator P gradually returns to its rest value.

Comparing circuit 36 includes comparing means formed by an analogue-digital

comparator COMP. One of the inputs of comparator COMP is connected to a
connection node “ ¢ ” of dc supply voltage +E, whereas the other input of said

30 comparator COMP is connected to output node “ b ” of drive circuit 34, in other words
to the connection node between piezoelectric vibrator P and transistor Tr. As already
specified hereinbefore, in the absence of a control signal applied at the base of
transistor Tg, vibrator P is at rest and the voltage across its terminals is equal to supply
voltage +E. In these conditions, piezoelectric vibrator P is no longer used as a sound

35 generator but may, on the contrary, be used as a receiver for an écoustic signal, and

- in pérticular for the acoustic time-setting signal according to the present invention.



the aforenentioned el ectronic converter 300 is forned by associating a
drive circuit 34, a piezoelectric vibrator P and a conparing circuit 36
whose respective operating principles will be described hereinafter. 10
Drive circuit 34 of piezoelectric vibratgr- P includes a circuit branch in
which a coil L and a diode D are nounted in series, a resistor R and
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supply voltage +E, whereas the other input of said 30 conparator COWP is
connected to output node " b " of drive circuit 34, in other words to the
connecti on node between piezoelectric vibrator P and transistor TR As

al ready specified hereinbefore, in the absence of a control signal applied
at the base of transistor TR, vibrator Pis at rest and the voltage across
its termnals is equal to supply voltage +E. In these conditions,

pi ezoel ectric vibrator P is no |onger used as a sound 35 generator but nay,
on the contrary, be used as a receiver for an acoustic signal, and in
particular for the acoustic tinme-setting signal according to the present
invention. -8- Thus, via the effect of an incident acoustic signal, such as
the acoustic tine setting signal the voltage across the term nals of
vibrator Pw | start to oscillate on



either side of its rest voltage +E as curve C of Figure 5 shows. Conparator
COWP then-—conpares the voltage generated by vibrator P vmth its reference
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4. System according to any one of claims 1 to 3, characterised in that said

portable object (100) is further adapted to transmit an acoustic time-setting signal (50)
20 to another portable object having an horological function of the system.

5. Portable object (100) having an horological function capable of being
automatically set to the right time, characterised in that it includes means for receiving
(11) an acoustic time-setting signal (50) and means (12, 13) for deriving time-setting
indications (ho, mo) from said acoustic time-setting signal (50) allowing a time

25 indication of the portable object to be corrected.

6. Portable object according to claim 5, characterised in that it further
includes a sound generator circuit (300) in particular for generating an acoustic alarm
signal, this sound generator circuit (300) also forming said receiving means (11) for
said acoustic time-setting signal (50).

30 7. Portable object according to claim 6, characterised in that said sound
generator circuit (300) includes a piezoelectric vibrator (P) forming an acoustic wave
receiver.

8. Portable object according to claim 6 or 7, characterised in that said sound
generator circuit (300) is further adapted to transmit an acoustic time-setting signal

35 (50)..



4. System according to any one of claims 1 to 3, characterised in that said
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