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the user. this type in which the minute-~-repeater function is
associated with a characteristic movement of its display
means.

Producing a minute-repeater function in an electronic
watch does not a priori pose major problems as long as
hour and minute counting means, and means for generating
acoustic signals in connection with these hour and minute
counting means are provided in the electronic circuit.

However, the signals emitted have only a distant
relationship with the warm subtle gongs used 1in
conventional clockmaking, so that this type of function
loses a good part of its appeal.

The aim of the present 1nventioﬁ is not to recreate a
minute-repeater in the old style, but rather to take
advantage of the possibilities of modern techniques to
give this type of function ah original feature attractive
to the user. ' _

The invention therefore concerns a watch with a
minute-repdater function comprising control means, an
electronic circuit, display means driven by at least one
stepping motor and means for generating acoustic signals,
said electronic circuit comprising at least hour counting
means and minute counting means, said acoustic signal
generating means being intendéd to produce acoustic
signals in connection with said hour and minute counting
means in response to an appropriate manipulation of the
~control means, characterised in that said electronic
circuit is arranged to act on said display means in oxder
td'create'qha;scteristic movements of the latter in
association with said acoustic signals.

Thus the synchronisation of the movement of the
display means with the production of the acoustic signals
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: The invention therefore concerns a watch with a m nute-repeater function
cohprising control means, an hour hand and a minute h electronic circuit,
di splay nmneans/driven by at |east one for displaying the tinme of day when
they are in a normal position said electronic cir it conprising at |east
hour counting nmeans and ninute counting ne&ns sai d acoustic signals signals
I n connection with said hour and m nute counting neans in response to an
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: embodiments of the mlnute-repeater watch of the invention
given by way of non-limiting example, this description
being made in connection with the attached drawings in
which:

Figure 1 shows schematically a first embodiment of a
watch according to the invention with to-and-fro movements
in association with the different types of acoustic
signals;

Figures 2A, 2B, 2C and 2D show schematically the
watch according to the first embodiment'representing the
successive movements of the hour and minute hands, the
latter coming on a command signal first of all to position
0o (12 o'clock), then returning to their initial position
by movements in association with the different types of
acoustic signals;

Figure 3 shows a block diagram of a part of the
electronic circuit of the watch according to figure 1;

Figures 4A, 4B and 4C show schematically a second
embodiment 6f the minute-repeater watch according to the
invention 'in which the watch is used with an alarm
function; and

Figure 5 shows a block diagram of a part of the
electronic circuit of the watch according to figures 4A-
4C, '

Figure 1 shows schematically a first embodiment of a
minute-repeater watch M according to the invention
comprising simply an hour hand 1 and a minute hand 2
moving over a dial C. Watch M comprises a stepping motor
for driving hands 1 and 2 and an electronic circuit
comprising amongst others hour and minute counting means
and means for generating different types of acoustic
signals in connection with these counting means. This



O herr advant ages and characteristics of the invention wll appear upon
reading the foll ow ng description of enbodi nents of the m nute-repeater

wat ch -of the invention given by way of non-limting exanple, this
description being nmade in connection with the attached draw ngs in which:
Figure 1 shows schematically a first enboddnment of a watch according to the
i nvention with to-and-fro novenents in association with the different types
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if there is a prior initialisation between these two
systems. This initialisation may be carried out manually
by bringing the two hands 1 and 2 to 0 or to the 12
o'clock position as. has been represented in figure 2A,
then by subplying an initialisation signal, for example -
via an appropriate manipulation of control means, shown
here by two push-buttons 3 and 4. These two push-buttons 3
and 4 are also used to carry out time adjusting
operations. It will be noted that these operations must be
carried out in a completely electric manner if one wishes
to avoid creating a phase shift between the hands and the
internal counting means. The minute-repeater function is
also started by an appropriate manipulation of push-
buttons 3 and 4.

The synchronisation of the hands with the internal
counting means enables the position of the hands to be
permanently controlled, and notably to leave temporarily
the positién corresponding to the day time display and
subsequently to return to this position. It is thus
possible, during the minute-repeater function, to
associate the characteristic movements of the hands with
different types of acoustic signals generated by the
electronic circuit. Three types of acoustic signals are
genérally provided'correspbnding to the hour-strike,
quarter-strike and minute-strike respectively. '

Thus in figure 1, admitting that the stepping motor
is of the bidiréctional type, to-and-fro movements of
minute hand 2 can be created. These to-and-fro movements
-may for example be of three different amplitudes,
corresponding respectively to the hour-strike, the
quarter-strike and the minute-strike.



Jinvention 'in which the watch is used with an alarmfunction; and Figure 5
shows a bl ock diagramof a part of the electronic circuit of the watch
according to figures 4A- 4C. Figure 1 shows schematically a first

enbodi ment of a m nute-repeater watch M according to the invention :
conprising sinply an hour hand 1 and a migute hand 2 noving over a dial C
Watch M conprises a stepping notor for driving hands 1 and 2 and an
electronic circuit conprisingé%no st- ot hers, hour and, m nute_counti ng nmeans
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by hands 1 be four movements of large amplitude corresponding to the
four hour-strikes, three movements of medium amplitude
corresponding to the three quarter-strikes, and three
movements of small amplitude corresponding to the three
minute-strikes. . '

The fact that there is only one motor limits the
possibili?ies of movement. That is why, for the
description which follows, we will admit according to an
alternative of the first embodiment of the invention, that
minute and hour hands 1:and'2 are independent of each
other, and are each driven by their own motor. It is thus
possible, for example, to bring the two hands to 0, as
shown in figure 2A, from a position in which they display
the time of day, in a matter of a second when the minute-
répeater function is operated.

Consequently it is possible to bring the hands back
to their initial position (that is to say to reset the
watch) by a succession of movements of the hour and minute
hands in association with the acoustic signals generated
by the electronic circuit shown in figure 3.

In fibure 2B, the displacement of hour hand 1 has
been shown, £from positiori 0, by four 1 hour jumps
respectively referenced a, b, ¢, d which correspond to the
four hour-strikes generated by the electronic circuit. In
figure 2C, the displacement of minute hand 2 has been
shown, from position 0, by three 15 minute jumps
respectively referenced e, £, g which correspond to the
three gquarter-strikes. Finally, in figure 2D the
displacement of minute hand 2 has been shown, from its
last position, by three 1 minute jumps respectively
referenced h, j, k which correspond to the three minute-
strikes. At this moment, hands 1 and 2 have returned to
their' initial position and display the correct time.



and 2, the latter nust be synchronised with the internal hour and m nute
counting neans. This is also only possible if there is a prior
initialisation between these two systens. This initialisation my be
carried out manually by bringing the two hands 1 and 2 to O or to the 12
o' clock position as has been representedsin figure 2A, then by supplying
an initialisation signal, for exanple via an appropriate mani pul ati on of
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comprising a first group of counters, namely a counter-by-
twelve for the hours 11, a counter-by-four for the
quarters 12 and a counter-by-fifteen for the minutes 13.
The electronlc circuit also comprises a second group
of counters configured in the same manner as the previous
group, namely counters by-twelve, by-four and by-fifteen,
respectively referenced 14, 15 and 16. The first group of
counters 11, 12 and 13 is connected to the second group of
counters 14, 15 and 16 by three comparator c¢ircuits
respectively referenced 17, 18 and 19, which supply at
their respective outputs a logical signal 1 when their
inputs are not equal. The two groups of counters 11, 12,
13 and 14, 15, 16 receive at their respective inputs El1,
El2, E13, El1l4, E15, E16 signale 20 of a period of one
minute. Thus, the two groups of counters 11, 12, 13 and
14, 15, 16 are normally synchronised and their contents
remain equal.
Outputs S14, S15 and S16 of counters 14, 15 and 16
are connected to two correspondence tables 21 and 24. The
first table 21 fixes the position of hour hand 1 on dial C
as a function of the states of counters 14, 15 and 16.
This table 21 is connected to a circuit 22 for positioning
hour hand 1 on dial C which supplies driving pulses to a
motor 23, for example of the stepping type, until hand 1
has reached the position determined by table 21.
Similarly, the second table 24 fixes the pOSltlon of
minute hand 2 on dial C as a function of the states of
countefs 14, 15 and 16. This table 24 is connected to a
circuit 25 for positioning minute hand 2 on dial C which



possikbl e, during the mnute-repeater function, to associate the
characteristic novenents of the hands with different types of acoustic
signals generated by the electronic circuit. Three types of acoustic
signals are generally provided corresponding to the hour-strike,
quarter-strike and mnute-strike respectiely. Thus in figure 1, admtting
that the stepping notor is of the bidirectional type, to-and-fro novenents

of m nute hand 2 caﬂ.be created. These to-and-fro novenents na%nfor exanpl e
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figures 2A to 2D. Output S17 of comparator circuit 17
gives an inequality signal and passes to 1. Output S17
goes to the first input of an AND gate 27 whose second
input receives a second signal 28. This signal then passes
to a complementary input EC1l4 of counter 14 and
concurrentiy to the input of a Qenerator of hour signals
29. The output of this generator is connected to a first
input of an OR gate 30 whose output supplies a mini
loudspeaker 31. Thus at each pulse of second signal 28,
counter 14 is increased by one step and an acoustic hour
s;gnal is generated. After 4 pulses of the second signal,
Ehe content of counter 14 is again equal with the content
of counter 11, and the process is interrupted.

However, by passing to 1, the output of comparator
17, via the intermediary of inverter 32, has blocked AND
gate 33, and AND gate 35 via the intermediary of AND gate
34. AND gates 33, 34 and 35 thus fix priorities so that
counter 14 is corrected first, counter 15 second and
counter 16 'last. ,

When the content of counter 14 is again.equal to the
content of counter 11, output S17 of comparator 15 returns
to 0 and the output of inverter 32 to 1. The output of
inverter 32 goes to the inputs of AND gates 33 and 35. As
the contents of counter 15 and 12 are not equal, outputs
S18 and S19 of comparators 18 and 19 are at 1 and the
output.of inverter 26 is at 0. As a result, AND gate 35
remains blocked, whilst gate 33 is unblocked, allowing
second signals 28 to pass to the complementary input EC1S
of counter 15 and to the input of a second generator of
quarter signals 37 whose output goes to a second input of
OR gate 39 and thus to loudspeaker 31. At each pulse of
second signal 28, counter 15 is thus incremented by one
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the description which follows, we will admt according to an al ternative of
the first enbodi ment of the invention, that m nute and hour hands 1 and 2
are i-ndependent of each other, and are each driven by their own notor. It
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not equal, the outputs of inverters 32 and 36 are at 1,
~which causes the output of AND gate 33 to pass to 1. As
output S19 of comparator 19 is also at 1, AND gate 35
. allows the pulses of second signal 28 to pass to
complementary input ECl1l6 of counter 16 and to the input of
a third generator 38 of minute signals, which supplies
these signals by OR gate 39 to loudspeaker 31. At each
pulse of second signal 28, counter 16 is thus incremented
by one step and an acoustic minute signal is generated.
After one second signai pulse, the content of counter 16
is again equal to that of counter 13, and the process is
definitively interrupted as the contents of the two
groups of counters are respectively now perfectly equal,
and it can be seen that the two hands 1 and 2 have
returned to their initial position and again indicate the
correct time. .

It is quite clear that the acoustic hour, quarter and
minute signﬁls must be well distinguished so that the user
can recognise them_without any problem.

There are of course numerous other possible
combinations, but a description of them would add nothing
to the understanding of the object of the invention. For
example, for watches having more than two hands, and
having complementary analogue displays for displaying
accessory functions like the chronograph function, the
desired movements according to the invention can be
created on these complementary analogue displays.

Referring now to figures 4 and 5, one can see a
representation of a second embodiment of a minute-repeater
watch ‘comprising two hands driven by independent motors
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four- hour-strikes generated by the electronic circuit. In figure 2C, the
di spl acenent of m nute hand 2 has been shown, from position O, by three 15
m nute junps respectively referenced e, f, g which correspond to the three
quarter-strikes. Finally, in figure 2D the displacenent of m nute hand 2
has been shown, fromits |ast p05|t|on byg three 1 mnute junps
respectively referenced h, j, k which correspond to the three m nute-
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until a programmed alarm time to be indicated in an
"acoustic manner.

In the embodiment described previously in connection
with figures 1 to 3, the number and the nature of the
characteristic movements of the hands which are associated
with the aéoustic signals emitted when the push-buttons
are manipulated in an appropriate manner, reveal the
difference between the position of the hands at the moment
when the push-button is actuated, that is to say when they
indicate the standard time Tn and a reference position in
which the two hands are at 0 (in the 12 o'clock position,
see figure 2) and thus the equation Tn - 0 = Tn.

Now, this principle may be applied in another
configuration in which the reference is different from 0
and is, for example, equal to a preprogrammed alarm time.

According to this embodiment and in the case of a 24
hour alarm, an additional so-called 12 hour strike having
a characteristic tonality must be added. This strike
corresponds'to a complete turn of the hour hand.

An example of the implementation of this second
embodiment of the invention for the acoustic indication of

" the time still available before a preprogrammed alarm time
will now be described below in connection with figures 4A
to 4C. '

In this example, the time of day is 12.54 hours and
the programmed alarm time is 03.42 hours. Since the

- difference between the time of day and the alarm time is
greater than 12 hours, the 12 hour strike will be
activated. ' |

When push-buttons 3 and 4 are manipulated in an
appropriate manner, the 12 hour strike is generated, this
strike being accompanied by a complete turn referenced 1



conprising a first group of counters, nanely a counter-by- twel've for the
hours 11, a counter-by-four for the quarters 12 and a counter-by-fifteen
for the mnutes 13. The electronic circuit also conprises a second group of
counters configured in the same manner as the previous group, nanely
counters by-twelve, by-four and by-fifteea, respectively referenced 14, 15
and 16. The first group of counters 11, 12 and 13 is connected to the

second group of, unt e 4, 15 and 16 by three conpatator .circujts
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function of tihpe siateg,of andunfenalld, threwl ifinute strikes with a
corresponding displacement of minute hand 2 of three
minute jumps referenced respectively r, s and t. These
different strikes thus represent 14 hours and 48 minutes,
namely the Eime remaining until the alarm is activated.

The block diagram of a part of the electronic circuit
of this second embodiment of the watch according to the
invention is illustrated in figure S.

The control circuit of this second embodiment is
distinguished from that of figure 3 in that it comprises
three additional alarm counters 30, 31 and 32 respectively
counters by-~15, by-4 and by-12 in which the alarm time is
stored, in that counters 14, 15 and 16 are replaced by
counters of the preset type, that is to say comprising an
input, respectively PS30, PS31 and PS32 into which a
predetermined value can initially be introduced, and in
that alarm counters 30, 31 and 32 are respectively
connected to the preset input of counters 14, 15 and 16.

Further, in order to avoid an incorrect operation of
the circuit at the moment of the comparison by comparators
17, 18 and 19 respectively between the content of counters
11 and 14,. and between the content of counters 12 and 15,
carries from comparator 17 to comparator 18 and from the
latter to comparator 19 have been introduced. When the
content of ~counter 13 is less than that of counter 16, 1
must be subtracted from the content of counter 12 and when
the content of counter 12 is less than that of counter 15,
1 must be substracted from the content of counter 11, and
this is done solely with regard to the comparators and
without forgetting to carry the value subtracted in



This«table 21 is connected to a circuit 22 for positioning hour hand 1 on
dial C which supplies driving pulses to a notor 23, for exanple of the
stepping type, until hand 1 has reached the position determ ned by table
21. Simlarly, the second table 24 fixes the position of mnute hand 2 on
dial Cas a function of the states of coubbers 14, 15 and 16. This table 24
Is connected to a circuit 25 for positioning mnute hand 2 on dial C which

6 supplies drivin gulses t.o motor 26 until_ hand 2 hes. reached the
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to 1. Cutput gbRsrespedfeivglyst input of an AND gate 27 whose second

i nput receives a sepRag, Sitelpwsh-Hiltitord ®aind hearkags8spulated in an
' appropriate manner, the content of alarm counters 30, 31
and 32 is transferred into counters 14, 15 and 16 then
compared respectively to the contents of counters 11, 12
and 13. In other words, the alarm time must be subtracted
from the time of day and the result of this difference
must be tréhsposed into whole hours, quarters and minutés
in order to connect this result to the strikes and/or the
movements of the minute-repeater function.

For example, if the time of day is 11.42 hours, hour
counters 11, 12 and 13 contain respectively the following
values: 11, 2 and 12, and if the alarm time is 10.58
hours, the alarm counters after the transfer into counters
14, 15 and 16 contain respectively the following values:
10, 3 and 13. Since the content of counter 13 is less than
the content of counter 16 one will subtract 1 from the
content of counter 12, and since the content of counter 12
is less than the content of counter 15, one will subtract
1 from the content of counter 1l. It goes without saying
that these two subtractions are accompanied by a carry of
15 and 4 respectively into counters 13 and 12 solely with
regard to the comparators. The subtraction is thus as

follows:
HOURS QUARTERS MINUTES
Time of day A 11 : 2 12
Alarm time B 10 3 13
A with _
carry = A' 11-1 = 10 2-1+4 = 5 12+15 = 27
A' -B=2C¢C 10-10 = 0 . 5-3 = 2 27-13 = 14



‘to a conplementary input ECl4 of counter 14 and concurrently to the input
of a generator of hour signals 29. The output of this generator is
connected to a first input of an OR gate 30 whose output supplies a mni

| oudspeaker 31. Thus at each pul se of second signal 28, counter 14 is

I ncreased by one step and an acoustic houiisignal is generated. After 4
pul ses of the second signal, the content of counter 14 is again equal wth

the content of countgr. 11 ..and the_process.is interrupted. *_ . _However, b
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of inverter 32 goes to _the |nput§-f£ Ah[)eates 33 and 35. As the contents
of counter 15 rier, SErhkeSchd e Hat S19 of conparators 18

and 19 are at 1 andOfheourse in the case of a 12 hour alarm, the 12 hour
strike is omitted, and the principle described above
remains the same.

According to an advantageous alternative embodiment,
the controf circuit can be arranged so that when the alarm
function is set off, the strikes are set off and 6nly the
characteristic movements of the hands are controlled in
response to a manipulation of the push-buttons.
Conversely, when the alarm function is set on, the
movements of the hands are - associated with the
corresponding strikes in response to a manipulation of the
push-buttons. In this way, the control of the on/off state
of the alarm is ensured in an attractive manner.

Further, rather than jumps of fifteen minutes, one
could use jumps of six minutes, which would facilitate the
counting of the minutes.

According to another alternative, the control circuit
may be arrhnged to reverse the process by changing the
direction of rotation of the hands. In this case, the hour
and minute hands will be moved first of all to display the
alarm time, namely 03.42 hours, then will be returned to
the time of day while generating the corresponding
strikes. This alternative has the advantage of enabling
the alarm time to be checked immediately.



output of inverter 26 is at 0. As a result, AND gate 35 remap= S
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conpl ement ary input 15 and to the input of ajjseconBEPLACED
gener at or of quarter fﬂg lﬁﬂﬂ@ out put goes to a second—Thpor—or—oR——=
gate 39 and thus to Iouads each? pul se of second signal 28,
. counter 15 is thus increnented: by one step and. an acoustic quarter

signal is generg%gﬂﬂ%ﬁdter three pul ses of the second signal, the content
of counter 15 & econes equal to the content of counter 12, and the
process is interrupted. FinaIIy, as the contents of counters 15 and 12 are
equal, and the contenis \pf S . an 1 q
out puts of inverters %2 ép%§% %ngﬂugﬁl C§E§%3k¥ﬁ§9%8§ thBFEgNBg
gate 33 to pasSCPGtIOlA@e@@tsputaf‘Sl@l%‘FtE@ﬁpér e:mcuw.u ang @%mlqy mEBngat e

35 allows the p&i‘&@énOfbyS&&@nﬂeﬁbﬁnﬁir#ez%éébﬁ’f‘ﬁé hece PNt 81 ¥ct PBH ¢

EC16 of counter 16 and to the.input
circuit comprising at least hour and minute counting

means, and means for generating acoustic signals in
connection with said hour and minute counting means in
response to an appropriate manipulation of the control

« means, cha;acterised in that said electronic circuit is
arranged so as to act on said display means so as to
create characteristic movements of the latter 1in
association with said acoustic signals.

2. Watch according to claim 1, characterised in that
said electronic circuit is arranged so as to act on said

' display means so as to create to-and-fro movements of
distinct amplitudes in association with the different
types of acoustic signals. _

3. Watch according to claim 1, characterised in that
said display means comprise at least two hands, one for
displaying at least temporarily the hours having
characteristic movements at least when said acoustic
signals are in connection with the hours, and the other
for displa&ing'at least temporarily the minutes having
characteristic movements when said acoustic signals are in
connection with the minutes. '

4. Watch according to claim 3, characterised in
that, in response to said appropriate manipulation of the
control means, said hour and minute hands come first of
all to 0, then return to their initial position by
movements in association with said acoustic signals.

5. Watch according to claim 3, characterised in
that, in response to the appropriate manipulation of the
control means, said hour and minute hands come to 0 by
movements in association with said acoustic signals, then
return to their initial position.

This Sheet Has Been Reﬁaced
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.a third generator 38 of mnute signals, which supplies thes : ‘
gate 39 to | oudspeaker” 317 At each pul se of second signal 2 Tﬂf BEEN
t hus i ncrenent ﬁmw)"ﬂ"u)mﬁgl nd an acoustic mnute signal! TEAGED

1}

After one seco the content of counter 16 is again equal to
that of counter*13¢ dnd®™ hé process is deidnitively interrupted as the
contents of the two groups of counters are respectively now perfectly

equal, and it can be seen that the two hands 1 and 2 have returned to their
initial position andSag¥RbCh MFeRRE AL Shadm i mharpcterised dnctbat

that the acousbhqdh@Wb HiId o thdldWit P 9 N@empdtiety b@ivglhy of the

di stingui shed so that e user can_recognise.th t houyt r obl.em
There are of c T&EP%ﬁ%e?r%oéEﬁSP8“88H§|ég %ﬁg ABECATS i
of them woul d each drdVbnngytthehe<nnﬂmm$mand|ng of the object of
“nvention. For exanple, for watches having han two hands, and
havi ng conpl enentary ue. di splays for displaying accessory func

s like the chronograph function, the desire novenents according to the
i nvention can be

et Has Been Reraced
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‘Referring nowto figures 4 and 5, one can see a representation of a second
enbodi nent of a m nute-repeater watch conprising two hands driven by

I ndependent notors 8 according to the invention and in which the sane

el ements are designated by the sanme nunerical references. According to an

I mportant feature of this second enbodi nent, watch M conprises an al arm
function, and enables, according to-the jn%ention, the tinme remaining until
a programred alarmtine to be indicated im“an acoustic manner. In the
enbodi ment .descri bed previously in connection with figures 1 to 3, the
nunber and the nature of the characteristic novenents of the hands which
are associated with the acoustic signa em tted when the push-buttons are
mani pul ated i n an_gppropri ate nmanng feveal t he["1*"Mer ence between the
posi tion of the hF%!; t the nonen F : t hat
is to say when they <’ '




I'ndicate the standard tine Tn and a reference position in which the two
hands are at O (in the 12 o' clock position, see figure 2) and thus the
equation Tn - 0 = Tn. Now, this principle nmay be applied in another
configuration in which the reference is different fromO and is, for
exanpl e, equal to a preprogrammed alarmtinme. According to this enbodi nent
and in the case of a 24 hour alarm -an adgé#ional so-cal led 12 hour strike
having a characteristic tonality nust be ded. This strike corresponds' to
a conplete turn of the hour hand. An exanple of the inplenentation of this
second enbodi nent of the invention for the acoustic indication of the tine
still available before a preprogrammed alarmtine wll now be descri bed
bel ow i n connection with figures 4A to 4 I n thi xanpl e, the tine of day

'is 12.54 hours agigzgogra d al ar r@Irs. Since the
di fference betwe of " 'day and reat8r than 12
hours, the 12 hour strike wll be act)

mani pul ated in an

S




appropriate manner, the 12 hour strike is generated, this strike being
acconpani ed by a conplete turn referenced 1 9 of hour hand 1, fromthe
position in which it indicates the time of day, then two hour strikes with
a correspondi ng di spl acenent of hour hand 1 of . two hour junps referenced
respectively mand n, then three quarter hour strikes with a correspondi ng
di spl acenent of mnute hand 2 of three 15 nute junps referenced
respectively o, p and q, and finally thr Sminute strikes with a
correspondi ng di spl acenent of mnute hand 2 of three mnute junps
referenced respectively r, s and t. These different strikes thus represent
14 hours and 48 m nutes, nanely the tine remaining until the alarmis
activated. The bl ock diagramof a part of the electronic circuit of this
second enbodi nent of the watch according to the invention is illustrated in
figure 5. The control circuit of this second enbodi nent is
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di stiingui shed fromthat of figure 3 in that it conprises three additional

al arm counters 30, 31 and 32 respectively counters by-15, by-4 and by-12 in
which the alarmtinme is stored, in that counters 14, 15 and 16 are repl aced
by counters of the preset type, that is to say conprising an input,
respectively PS30, PS31 and PS32 into which a predeterm ned val ue can
initially be introduced, and in that alarmcounters 30, 31 and 32 are
respectively connected to the preset inp of counters 14, 15 and 16.
Further, in order to avoid an incorrect operation of the circuit at the
nonent of the conparison by conparators 17, 18 and 19 respectively between
the content of counters 11 and 14, and between the content of counters 12
and 15, carries fromconparator 17 to gnd fromthe latter to
conparator 19 have been2 RHOURUEed. of counter 13 is less
than that of counter l6GTRIKESt > ent of counter
12 and when the content of cou eoBnter 15, 1
nmust be substragsed fremthe cop p Lredwein F Ms done solely
with regard to Fﬁng ratorscano/ulf > Ry the val ue
subtracted in ~ 2 HOUR
STRIKES

THE ALARM WILL
SOUND IN 14 HOURS
AND 48 MINUTES

TIME OF DAY

3 _MINUTE
STRIKES

ALARM TIME




10 quarters or in mnutes over to the values of counters 12 and/or 13, this
carry is represented by the connections L1 and L2 between conparators 17

. and 18 and conparators 18 and 19 respectively. Thus, when push-buttons 3
and 4 are mani pulated in an appropriate manner, the content of al arm
counters 30, 31 and 32 is transferred into counters 14, 15 and 16 then
conpared respectively to the contents of %? nters 11, 12 and 13. In other
words, the alarmtine nust be subtracted mthe time of day and the
result of this difference nust be transposed into whole hours, quarters and
m nutes in order to connect this result to the strikes and/or the novenents
of the m nute-repeater function. For exanple, if the time of day is 11.42
hours, hour counters 11, 12 and 13 contain respectively the foll ow ng:
values: 11, 2 and 12, and if the alarmtine is 10.58 hours, the alarm
counters after the transfer into ﬁpuntecs .:
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.14, .15 and 16 contain respectively the follow ng values:_ 10, 3'and 13.
Since the content of counter 13 is l'ess than the content 9% T eT ]
wll subtract 1 fromthe content of counter 12, and si nge ﬁ% n‘éé BEEN
counter 12 is less than the content of counter 15, one W - 1 fro
the content ohpsiRAOt @F biscLobuRpes w t hout saying that these two

Count ors 15 Al O RRRIHER: iR R ufR wbu ReRe e,

is thus as follows: HOURS QUARTERS M NUTES Ti me of day A 11
2 12 Alarn1tine B - 10 ' 3 13 Awth
carry = A 11-1 = 10 2-1+4 =5 12+15 = 27 A -B =C 10- 10
=0 5-3 =2 27Thes puasent Thaveatdon @qﬁcqms séht edectaengic tvmtq:lnne

of day and conseorentd Yml R cld-FRrpdY i  Smidisi fief %"ez‘é‘etﬁlearé%rlke is
accompanied by characteristic movements of the hands. In a
simple alternative embodiment, the watch comprises two
independent hour and minute hands, driven by their own
motor. When the minute-repeater function is activated, the
‘two hands come first of all to 0, then return to their
initial pogition making movements corresponding to each
type of strike, hour strike = + 1 hour, 15 minutes strike
= + 15 minutes, etc.

Sheet Has Been Re laced ]
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tinme is thus provided, in the formof hours, quarters and mnutes. In this
exanple, the electronic circuit of the watch w | nouzgﬂﬂﬂééégjhour strlkes
but will generate two quarter str|kes and 14 mnute %
the case ABSTRAQBOF BISCHOIUBEL2 hour strike is dgpi
principle described above remains the same. Accordi

al-ternati I control- CIrCUIt can be aF=a - —f-nat _Whin
e T
characteri are con n response to a
mani pul ati on of the push-buttons. Cbnversely, when the alarmfunction is
set on, the novenents of the hands are associated with the corresponding
strikes in response to a nanipul ation of the push-buttons. In this way, the
control of the on/off state of the alarmis ensured in an attractive
manner. Further,..rather than j s of fifteen mnutes, one could seljunps
of six minutes, 'ThR CAr@BaRH F&§239¥943?ﬂ%cﬁﬁﬁﬁuﬁﬁ;§ﬁe?$% O Rut'Es-C
According tv&@mowemmhtc@-&eépaaatefhefmuoh ciliepét the strike is

accompanied by characteristic movements of the hands.-In a

ISImple alternat;ve embodiment, the watch comprises two
independent hour @nd'minute hands, driven Qy'their own
motor. When the'minutéQrepeater function_is activated, the
two hands come first of all to 0, then return'to their
lnltlal pOSltlon making movements correspondlng to each :
type of strike, hour strlke = + 1 hour, 15 minutes strike .

= + 15 minutes, -etc. . L S

Figure 1is to be published'With the abstract




may pbe arranged to reverse the process by changing MEMACEMNBTSREET
rotation.of the hands. In this case, the hour and nj nut eggsmﬁ M

noved first of all to display the alarmtine, nanel|y D3 Y her
be returned to the tivme of day while generaflng t he:
Thi s-al ternative has the advantage of enabl I'ng the al ar madleBmdrt Besethecked

I mredi ately. (dat ed 2 May 1996) ]TI IMBH‘I m nu{ @atedp2aMagr 1996)Ct i on
conprising contraol neans, an hour h hand driven by at | east

one stepping motor fo Lshlaying the 1] Nm#%ﬁ%ma nor mal
position and an el ect Ww%ﬁ J..}ﬂ.&ﬁ.ﬁé I ng
means and neans for generating hour and m nute acoustic signals
correspondi ng to thegpgant, e t e

TRV edl; dCRELERUAL h TERDS. (bR ECTAUIL LOCR" o

appropriate mani pul at1on e con aaN aractarize
el ectroni ¢ ci r cHAYtE~HaReafer t 6uactlon,saartﬂ hbwr paKtigudate dhawascho ofs

to this type in which the minute-repeater function_ is
associated with @ characteristic movements of its
Reans-,

Producing a minute-repeater function in an electronic
watch does not a priori pose major problems as long a.s
hour and minute counting means, and means for generating
acoustic signals in connection with these hour and minute
counting means ére provided in the electronic circuit.

However, the signals emitted have only a distant
relationship with the warm subtle gongs used in
conventional clockmaking, so that this type of function
loses a good part of its appeal. .

- The aim of the present invention is not to recreate a
minute-repeater in the old style, but rather to take
advantage of the possibilities of modern techniques to
give this type of function an original feature attractive
to the user.

The invention therefore concerns a watch with a

minute-repéater function comprising control means, an

thour - hang-.and -a -min e _Nanag
3mm play—means/driven by at least one
i al=. ime O or: ANEN al= 2l e 4 1O Tc sle)s LO]
p:. g TMotor/and Seans
‘sa-}é- ekrectronic circyit comprising et—teast hour ceuwnting

-mea-n-s— and minute: coun ing means, S acouscic s:.gnab’g_-

-Means 1n response to an approprlate manipulation of the

control m an haracter:. =d ifi that /said electronic
eans, ¢ ”u‘-antt hands so as

circuit 1s arranged* t:o a*‘e’t ‘on_ sSard Lo >

characterlst:.c movements of 1

%wae hands Ltaag_and.énmte
with sai coustic signals.

Thl}‘J.S the synchronisation of the movements of the

wﬁs with the production of the acoustic signals




. other and each driven

associate characteristic novenents of at |east one of thesfg= . . '

hour and minute acoustic signals. 2. Watch according to cl 'RﬁP!:ACEMENTSHEET

characterized in.that said.electronic circuit is arranged | o as @L
Krid--wt-t-fr-- st

to-and- fro movenerits. of different anplitudes of the m nut
hour- and mi nute .acoustic signals. 3. Watch7according tORé?dl%béﬂ'eht Sheet
characterized in that sai-d hour and ninute hands are |n§@d@gngem,ty odogach
own notor and that said.,electronic circuit is

arranged to asso ?%t%ngﬁépac?t Y3 FRENSNt S1gRaL hishaeneRrAatedi t AfERE
hour acoustic dilgrat Pubseshaf achersstond OVeEDf ind ddieeRUG L Baﬂdtwrt h

the mnute acoustigoalanglionds YALSH secerding tool almd, charapierized

in that the eIectr0|c clrrcul i STarfrange e
hands so that, §he Rzaesse itso iodiedruppedpri at e mani pul ati on of the control

means, the hour and gyt haagstﬁée&m%@s fgorg d&xﬂ?&ér iﬁalanlﬁjsii'ggghat

a reference positiaon and_t br ought ac to sai norma position an

sai d hands havé& actRe] §PFC??6\F@?&% Lf feymeersnt & np et B 3s A% ki land

m nute acousti mct geghal, the outputs of inverters 32 and 36 are at 1,
which causes the output of AND gate 33 to pass to 1. As
output S19 of comparator 19 is also at 1, AND gate 35
allows the pulses of second signal 28 to pass to
complementary input EC16 of counter 16 and to the input of
a third generator 3.8 of minute signals, which supplies
these signals by OR gate 39 to loudspeakei' 31. At each
pulse of second signal 28, counter 16 is thus incrementeq

by one step and an acoustic minute signal is generated.
After one second signal pulse, the content of counter 16
is again equal to that of counter 13, and the process is
definitively interrupted as the contents of the two
groups of counters are respectively now perfectly equal,
and it can be seen that the two hands 1 and 2 have
returned to their initial position and again indicate the
correct time. |

It is quite clear that the acoustic hour, quarter and
minute sign'als must be well distinguished so that the user
can recognise them without any problem.

alW~ = - - - - - M. -

"combindtions, but a description of them would add-nothing
to the understanding of the object of the invention. For
example, for watches having more than two hands, and
having complementary analogue displays for displaying
accessory functiofis like the chronograph function, the
desired qy_ements according to the invention can be

greatad on hoso. oo l-anan 1~ - ocle—0 -

Referring now to figures 4 and 5, one can see a
representation of a second embodiment of a minute-repeater
watch ‘comprising two hands driven by independent motors



when they pass from sai d Tormal position to said reference position or when

they return to sai’ d”mmml REPLACENMENT SHEET (dated 2 May
1996) 5. Watch acco "Jm Hm?ﬂ)l! characterized in that said reference
position is the positioh ih vthich the hour Znd m nute hargrkplacémenit $hecd.
Watch accordirig to claim4, characterized in that said refdredceMagSidoEpn
I's the position in which the hour and m nute hands display a preprogramed
alarmtine. 7. Watch according to any one of clains 4 to 6, characterized
in that said ch i stic nmovenents are successive one hour junps each
associ ated with an hour acoustic signal for the hour hand and successive
one mnute junps each 188 th a nLnute S|onal for Ihe n1nute‘hand
8. Watch according t o2andas BERYtes ; hat=5ai d
el ectronic C|r(nnqnﬂngM;mgpns, an hour hand and a minute hand dr;ven by at

least one stegplngimotor for displaylng the time of day
when they are in a normal position and an electronic
cireuit comprising hour and minute counting means and
means for generating hour and minute acoustic signals
corresponding to the content of these couﬂting means, in
response to an appropriate manipulation of the control
means, characterized in.that said electronic circuit is
arranged to act on sald hour and minute hands s0 as to
associate characteristic movements of at least one of
these hands with said hour and minute acoustic signals,

2. Watch according to c¢laim 1, characterized in that
sald electronic circuit is arranged to associate to-and-
fro movements of different amplitudes of the minute hand
with sald hour and minute acoustic sigmals.

3. Watch according to claim 1, characterized in that
said hour and minute hands are independent of each other
and each driven by its own motor and that said electronic
circuit is arranged to assoclate characteristic movements
of the houxr hand with the hour acoustie signals and
characteristic movements of the minute hand with the

?dnute acoustic gigmals.

4. Watch according to ¢laim 3, characterized in that
the electronic circuit is arranged to act on the hour and
minute hands 3¢ that, in response to sald appropriate
manipulation of the control means, the hour and minute
‘hands are bYbrought from their normal position teo a
reference position and then brought back to said normal
position and that said hands have characteristic movements
in synchronism with said hour and minute acoustic sigmals
when they pass from said normal position to said reference

position or when they return tc said normallposition.

REPLACEMENT SHEET
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conpri ses quarter counting neans, that said nmeans for generating hour and

m nut e acoust | ' esigned to al so generate quarter acoustic
signal s and ﬂnlﬂyﬂ uq&gu nic circuit izaarranged to associate
characteristi «the mnute hand*to said quart i
signal s. REPLACEMENT SHEET (ﬁiﬁgﬁﬁ i“;‘;’,‘

5. Watch according to claim 4, characterized in that
sald reference position is the position in which the hour
and minute hands are at 0.

6. Watch according to claim 4, characterized in that
said reference position is the position in which the hour
and minute hands display a preprogrammed alarm time.

7. watch according to any one of claims 4 to 6,
characterized in that said characteristic movements are
succesgive one hour jumps each assoclated with an hour

acoustic signal for the hour hand and successive one
minute jumps each associated with a minute sigmal for the
minute hand.

8. Watch according to any one of claims 2 to 7,
characterized in that said electroni¢ circuit further
comprises quarter counting means, that said means for
generating hour and minute acoustic signals are designed
to also generate quarter acoustic signales and that’ said
electyonic circuit is arranged to associate characteristic
movements of the minute hand to said quarter acoustic

signals.

o o s,
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