. - _ : 2604629 -5 Ilo3

ANALQG ELECTRONIC TIMEPIECE HAVING
A MULTIFUNCTIONAL CALENDAR DISC

FIELD OF THE INVENTION

The instant invention relates to an analog electronic
timepiece having a multifunctional calendar disc
permitting the display, in addition to the.current time,
of at least two other items of time information by means
- of different symbols carried by the same moving or fixed
disc. '

Apart from the first function of a timepiece, which
is to indicate the current time, there is very often also
a need to have other time information such as the day of
the month, the number of the annual cycle or the name of
the current month.

DESCRIPTION OF THE PRIOR ART

To supply time information of this type, timepieces
are aiready known having a revolving disc divided into 31
" consecutive positions representing the days of the month,
some of said positions also being able to.provide on
request time information other than the day of the current
month. A timepiece of this type is in particular described
in Swiss patent 663 512. In this document, the embodiment
given by way of example relates more particularly to a
timepiece in which the clock signal of the timekeeping
circuit is used by a management circuit of a perpetual
calendar circuit comprising counters for the days, the
months and the years making it possible to control the
rotation of a disc of the days of the month up to one of
the twelve first pbsitions correqunding to the number of
the current month. According to other embodiments, it is
also intended to use the first seven positions to indicate
the number of the day of the week or the four first to
indicate the number of the annual cycle in a cycle of four



years. A device of this kind has the advantage of
constituting a mechanical construction that is simpler-
than previously known devices in which the various items
of time information were displayed by means of dials,
disks or different crowns.

This device does, however, have the disadvantage for
an only moderately attentive user of leaving him uncertain
as to the information he reads since, for example, the
same number 1l can just as well represent the 1ith day of
any month as the 1llth month of the current year.

Timepieces are also known having a disc or crown
divided into more than 31 equal sectors. European patent 0
366 610 describes for example a watch provided with a
crown divided into 52 equal sectors to indicate the
fanking of the week of the current year. By analogy, Swiss
patent 3557 052 describes a watch having a disc divided
into equal sectors numbered from 1 to 49. Devices of this
kind would present the same disadvantages as those
previously described if one were to consider using some of
these positions to display a different item of time
information. .

Finally, several documents describe devices in which
the days of the month occupy 31 positions on a crown
comprising 35 equal sectors adapted to be aligned with 35
equal sectors of a different crown on which are inscribed
the days of five consecutive weeks. The four sectors left
free by the days of the month are not used for any other
time function. Timepieces of this kind are for example
described in French patent 996 795 and Swiss patent 667
965. By analogy, US patent 3 760 585 describes a timepiece
in which 9 positions are left free between the days of the
month Having the numbers 1 and 31.

In French patent 2 605 118, four zones are occupieg'
by symbols representing the four series of the 12 months
of the year and four other zones corresponding to ‘12

forbidden steps and that consequently do not deliver any
time information.



As may be seen, the time indicators disclosed in the
prior art may make it possible to display more than one
category of items of time information, but only by means'
of symbols of the same nature, regularly spaced around the
entire or around part of a disc, with the risk of possible
confusion regarding the nature of the information
displayed, the zone possibly devoid of symbolé providing
no additional time information.

BRIEF SUMMARY OF THE INVENTION
The instant invention is directed at overcoming the
disadvantages of this prior art by providing a timepiece
in which the calendar disc has at least two display zones
' bearing symbols of different types to make it possible to
display on request, at least two different categories of
time information clearly and without risk of confusion.

BRIEF DESCRIPTION OF THE INVENTION )

A timepiece according to the invention consequently

has a first display for the current time by means of hands
driven by a motor M;, and a second display by means of a

disc and an indicator that are movable in relation to ‘one
another by means of a second reversible stepping motor M,
to display at least two other items of time information.

The timepiece comprises : '

- a time-keeping circuit and a driving circuit for
the motor M; to display the time delivering a day signal
S5,

-~ a circuit for interpreting the manipulations of
an exterior command means delivering a signal 8y
representing one or several items of time information that
have to be displayed

- a management circuit of a perpetual calendar
comprising a first unit designated a "master block" and a
second unit designated a "slave block". ;

The master block is provided with calendar counters
and a multiplexer, and delivers in response to the signals



Sy and S, an order signal S, representing the ranking of
said information on the second display.

The slave block is provided with a counter delivering
to a comparator-subtractor a disc signal S, representing
the wvalue of the instantaneous ranking of the time
information currently displayed,

DETAILED DESCRIPTION OF THE INVENTION

The instant invention is characterised in that the
comparator-subtractor also receives the order signal S. and

delivers at its output a signal S; making it possible both

to define the direction of rotation of a step motor of the
motor M, by means of an attack circuit and to increase or

to decrease the counter of the slave block in recurring
manner until the disc signal S; is equal to the order
signal S.. In other words, the mobile element of the second
display is displaced until Sp = Sc, that is until the time
information called up is displayed. _ . '

The invention is also characterised in that the
second display has at least two distinct zones provided
with different symbols for each category of items of time
information, the symbols of said zones occupying
successive rankings on said display. _

The second display can consist of a rotatable disc
bringing the symbols opposite an aperture, or of a hand
moving opposite symbols carried by a fixed disc.

In the foregoing, "calendar disc" must be understood
in the broad sense, .i.e. as designating a disc having any
number of positions. However according to a preferred
embodiment one of the zones has 31 positions for the
serial numbers of the day in the month.

A single timepiece according to the invention could
for example have 35 positions making it possible to the.
display the day of the month in Arab numerals on }1
positions and the number of the annual cycle in roman
numerals on the 4 following positions, or 38 positions
making it possible to display the day of the month and the
day of the week using one or several letters, or also 50



positions making it possible to display the day of the
month, the day of the week and the name of the month.
Depending on the design of the interpretation circuit,
these different items of time information could be called
up by successive pressures, for example, on the crown, or
by é single pressure making it possible to trigger said
items of time information according to a predetermined
order with an automatic return to a preferred time
information, such as the day of the current month. The
duration of the display of each item of time information
is regulated by a time delay relay incorporated into said
interpretation circuit.

‘The invention will be better understood with
reference to the appended drawings corresponding to two
embodiments given by way of non~limiting example, in which

- Figure 1 shows diagrammatically a watch according
to the invention giving the day of the month and the
number of the annual cycle;

- Figure 2 shows the circuit diagram of the watch
of Figure 1; and

- Figure 3 shows diagrammatically a second
embodiment of a watch according to the invention showing
the day of the month and the day of the week. )

As may be seen 1n Figure 1, a watch accordlng to the
invention has a flrst permanent display, a second display
that can be modified on demand and at least one external
command means. The permanent display is composed in
conventional manner of an hour hand 1, a minute hand 2 and
a second hand 3, driven by a conventional watch movement
by a motor M; in a single direction. The display on demand
is composed of a disk of the days of the month 5 having a
display ¢ with a total of 35 regularly spaced positions
and capable of being brought opposite an aperture 6 by'
means of a reversible motor M,;, controlled by a management
circuit of a perpetual calendar. The display 4 is d1v1ded
into two zones 4a and 4b having respectively Arab numefals
- from 1 to 31 for the consecutive serial numbers of the day
of the month and roman numerals I, II, III and IV for the



position of the current year in a cycle of 4 years. In the
watch shown, the command means is composed of the crown on
which pressure can be exerted. Brief pressure makes it
possible to replace in the aperture the display of the day
of the month 11 by the number of the annual cycle, for
example "III", a new pressure returning the display to its
initial state "11". By successively exerting brief
pressure twice, the display of the annual cycle "III" is
displayed for a predetermined duration, for example 8
seconds, and the disc automatically returns to the
preferred display of the day of the month "11". The crown
also makes it possible to effect, by means of the
appropriate manipulations, the correction of the items of
time information and the manual resynchronisation of the
horometric indicator in the event of loss of motors steps,
should the timepiece not be provided with automatic
resynchronisation, for example by means of a contact
established when the first position is being displayed.
The electronic circuit shown in Figure 2 shows
diagrammatically the components of the three modules
needed for the operation of a timepiece of the invention.
The first module is a timekeeping circuit 10, and . the
second module 20 (master block) forms a perpetual calendar
circuit together with the third module 30 (slave block).
The timekeeping circuit 10 comprises in a manner
known'per se, an oscillator 11 frequency stabilised by a
quartz resonator 12 supplying a signal, for example of

32768 Hz to a frequency divider 13. The frequency divider
13 delivers a first signal S, for the driver 14 commanding

a first motor M; driving the hands 1, 2, 3 of an analog
display. It also delivers a second daily signal 55 adapted
to increase by increments the master block 20.

The signal S; can also be obtained by treating g'
signal Sy emitted by a mechanical contact linked to the
drive of the hands, said contact closing every 12 hours.:

The master block 20 comprises binary counters 21;.22,
23 assembled in conventional manner (not shown) for the
days of the month (5 bits), the months (4 bits) and the



years (2 bits). It also receives via the intermediary of
an interpretation circuit 15 manipulations effected at the
crown 9, a signal S, representing the time information that

has to be displayed by the rotating disc 5. As a function
of the signal S, received, the contents of the counters 21,

22 and 23 are read in a multiplexer 24 which delivers at
its output a signal S, representing a value termed "order
value" intended for the "slave block" 30. This order value
is representative of the ranking occupied by the time
information corresponding to the sigmal S, on the display 4
of the disc §. e '

'The slave block 30 comprises a disc counter 31 in
which the last position .displa?.yed' in the.aperture 6 is
memorised. The counter 31 has as many bits as are
necessary to memorise all the positions of the disc. In
this example, the counter 31 thus has 6 bits for the 35
pésitions 1 to 31, I to IV, the positions I to IV thus

being represented in the counter by the rankings 32 to 35.
At its output, ‘the counter 31 delivers a sigmal S,

representative of the disc value. The signals Sc and S, are
read in a comparator-subtractor 32 which delivers at its
output a signal S; which determines the: dir'ecti_,on of
rotation of the second motor M,, driven by a step m.ot_oz_""via '
the intermediary of the driver 33. The signal S; will also
make it possible to increase or decrease the counter 31
ﬁhich. will. thus contain a n.ew value of the disc. The same
operation will cortinue in recurring manner until the

value of the disc is equal to the order value. In other
words, the signal S; will be at the level 0 and the motor

M; will no longer receive a motor impulse.
The circuit diagram that has just been described also

shows signals S;, S,, S; emitted by the interpretation . -

circuit 15 ctowards the multiplexer 24 to effect .
corrections in the perpetual calendar circuit if
necessary. It will also be noted that it is not necessary
to interpose a decoder between the counter 23 of: the
annual cycle of 2 bits and the multiplexer 24, as would be
the case in the device of above-mentioned Swiss patent



CH 663 512 if one wished to use the 31 positions of the
days of the month to display the annual cycle. The
invention consequently permits a simplified design in this
respect.

Reverting to the example of Figure 1, in which the
disc has 35 positions, the .
reference value of the comparator-subtractor 32 serving to
determine the shortest route is |18|. The display
indicates the 1l1lth day.of'a month, that is a disc value
equal to 1l. Pressure on the crown calls up the number of
the annual cycle, .supposed equal to III that corresponds
to an order value of 34 and the difference 34 - 11 = 23 is
compared in the comparator-subtractor to [18]. This
difference being greater than |[18|, the sigmal Sy will pass:
to the level -1 to drive the disc from one position_in the-
anti-clockwise direction. The new disc value will then be
10 in the counter 31. The new disc value will again be
subtracted from the unchanged order value and the _
operaticn‘will continue in recurrent manner'ﬁntillthg dise
value is equal to the order value and the rotation of the
disc is stopped to_display'III. The commanded or automatic
return to the display of the day of the month is effected
according to a comparable process starting with order and
d;sc values which will be S, = 11 and S; = 34 respectively.

In the foregoing.it has been implicitly assumed that
the number of teeth of the wheel drzvmng ‘the disc was the
same as the number of positions, but it follows that the
attack circuit 33 can be adapted to make the motor M,
execute as many steps as are necessary to pass from one
position ‘on the disc to the following position. In

equivalent manner, the multiplexer 24 could be modified to

take into account the position occupied by the symbols of
each zone on the display.

' Figure 3 represents another example of a timepie¢e

according to the invention comprising 38 useful positions,

provided with a fixed disc 7 and an indicator 7 compésed
of a central hand 8. The display 4 is divided into two
zones 4a and 4b corresponding respectively to 31 positions



for the days of the month and to 7 positions for the days
of the week represented by their three first letters. The
angular sectors of the positions of the zone 4b being
larger than those of the positions of the zone 4a, the
toothed drive wheel will, for example, have 83'teeth, with
the result that one position of the zone 4a corresponds to
2 teeth and that one position of the zone 4b corresponds
to 3 teeth. In the electronic circuit of Figure 2, the
master block 20 has an additional counter for the 7 days
of the week and the multiplexer 24 is modified so that the
order signal S. takes account of the number of different
steps in each zone. ' ) |
- It goes without saying that the examples that have

just been described can also incorporate the prior
technologies. In the example shown in_Figﬁre 1, it is for
example possible to have the display of the number of the-
month on the 12 first positions of the day of the month,
in addition to the display of the day of the month and of
the annual. cycle. Simila.riy, if this is imposed by
technical or aesthetic reasons, it is possible, while
still having at least two zones haﬁing time information.of
different kinds, to have one or several different zones
that do not have any time information.

Other modifications or adaptations can be added by
the_personfskilled in the art without departing from the
' framework of the instant invention. -
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CLAIMS

1. An electronic analog tiﬁepiece to display the
time by means of hands (1, 2, 3) driven by a motor M,, and
at least two other items of time information by means of a
second display (4) by means of discs (5, 7) and indicators
(6,8) that are movable in relation to one another by means
of a second reversible 'stepping motor M, comprising

- a time-keeping circuit (10) and a driving circuit
(14) of the motor M; to display the time delivering a daily
signal Sy

- an interpretation circuit (15) of the
manipulations of an exterlor control means delivering a
signal 'S, representing one or several items of time
information that have to be displayed

- a management circuit for a perpetual calendar
comprising on the one hand a master block (20), provided

with calendar counters (21, 22, 23) and a multiplexer
(24), and delivering in response to the signals S; and S,

an order SLgnal S representatlve of the ranklng of said
" information '‘on the display (4), and also comprising a
slave block (30), provided with a counter (31) dellverlng
to the. comparator-subtractor (31) a disc signal §p
representing the value of the instantaneous ranking of the
time information displayed, characterised in that the
EOmparator-subtractor (31) also receives the order signal
S. and delivers at its output a signal Sz meking it
poSsible both to define the direction of rotation of a
step motor of the motor M, by means of a driving circuit
(33) and to increase or decrease the counter (31) in
recurring manner until Sy = S., and in that the display (4)
has at least two distinct zones (4a, 4b) provided with
different symbols-for'each category of time information,
the symbols of said zones (4a, 4b) occupying successiye
rankings on said'display'(4). _ )

2. A timepiece according to Claim 1, characterised
in that the display (4) is composed of a rotatable disc
(S) brznglng the time symbols opposite an aperture (6).
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3. A timepiece according to Claim 1, characterised
in that the display (4) is composed of a hand (8) that
moves opposite time symbols carried by a fixed disc (7).

4. A timepiece according to Claims 1 to 3,
characterised in that the interpretation circuit (15) also
has a temporiser making it possible to display a new item
of time information for a predetermined duration, or
several items of time information suc_:cess'ivelly for
predeternu.ned periods. '

S. A timepiece according to Claims 1 to 4,
characterised in that the angular time-lag oﬁ each symbol
is the same in all the display zones (4a, 4b). '

6. A timepiece according to Claims 1 to 4,
char_:acte'rised' in that the angular time-lag of the time
- symbols differs from one display zone to the other.

7 A timepiece according tio Claims 1 to 4,

characterised in that one dz.splay zone corresponds to the
days of the month and that one or several other zones - -
correspond to the names of the days of the week, to the
names of the months of the year or to the number of the
annual cycle.
_ 8. A timepiece a.ccord:.ng to Claim 7, characterised' _
i'n‘ that the display of the days of the month also makes it.
‘possible to display a second item of time information in
this same zone. = '
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