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The present invention concerns a timepiece exhibiting
at least cne universal time display mcdé, that is to say,
providing the user with time information in relation to
the 24 defined time zones arocund the world.

A timepiece of this type. is known £rom document
EP 0 364 602 which discloses a timepiece comprising, in
additien tec d&isplay hands respectively of the hour and
minute, a third analogue organ also in the form cf a hand
and able to be pointed in the direction of one of the
selected 24 time 2zones, in conjunctien with a drawing

.r@pr@smtgng the @art:h seen from the North Pole.

This structure is not the most rational as it
ne@@ssmates the use of a third analcg’u@ organ, evidently
with a sp@clflc corresponding arrang@ment of the gu;d;ng

- pipes in the horemetric movement of this timepiece.

Thus a purpcse of the present invention is to
cvercome - this disadvantage by providing am analogue
display tlmeplece exhibiting a universal time display
mode, cf the most simple comstruction possible, and whose
display means do not cause any confusion in reading the
dial, which centains numerous time and geographical data.

Therefore, the invention concerns an analogue display

timepiece which is characterised in that the analogue

organ enabling the time zcnes to be identified is made up
of at least one of the twe time display hands, for example
the hour hand, brought by electromnic ccntrel means intec a

distin@tix?e positicn in combinatiocn with the other hand,

notably the minute hand.

T+ should be noted here that the analogue organ
enabling the time zones to be identified preferably
consists of both the hour hand and the minute hand,
b@@ught BY eﬁectr@m,c control means into a Superp@sed
position, one in relation to the other.
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Other characteristics and advantages of the invention
will become clear upon reading the following detailed
descripticn; made with reference to the attached drawings,
which are giver purely by way of example, and in which :

- figure 1 shows in the form of a block diagram a
universal time display watch, according to the presernt
inventicn;

- figure 2 is a operation diagram of a position

. counter, of the type of those incorporated in the diagram

of figure 1; - _

= figure 3 is an enlarged top view of a dial of the
timepiece according to the invention, showing the
terrestrial globe seen from ‘the North Pole with the 24
time zones shown on it; and

- figure 4 is a table or operating chart of the
different display functions fulfilled by the timepiece
according to the invention which comprises a dial such as
that shown in figure 3.

Figure 1 shows, in the form of a block diagram, a
timepiece, for example a watch, with a universal time
display mode, and coneists of a first embodiment of the
present invention.

This timepiece includes, in series, a quartz
oscillator 2, a division chain, issuing a sigmal of 1 Hz,
a seccnd hand position counter, referenced 6, and a minute
hand pesition counter, referenced 8.

It also includes a divider-by-12, referenced 10,
receiving the signal from the secorndé hand position counter
g€, and ar hour hard position counter, referenced 12, whose
imput is connected to the output of divider 10. Counters
6, 8 aﬁd 12 are counters-by-sixty whose operation mode is
shown in figure 2.

As can be seen in figure 2, the pulses to be counted

re provided to the counters {arrow on the far right in
the drawing). These successive pulses are counted by a
binary register of at least six bits, which ' they

increment. The state of this register can be read at any
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time (arrow towards the bottom in the drawing). A% each
incrementation, the register is tested tc see whether the
number which it contains eguals sixty. If this is the
case, a pulse is emitted by the test circuit and this

pulse causes the register to be reset at zerc. The test
eirecuit thus consists of a divider by sixty whose signal

can be transmitted to ancther counter {arrow on the right'
in the drawing), which is the case of counters §, 8.

Counter 12 may also provide this signal if other counters,

ef the day or month, are used with it.

Counters 8 and 12 {figure 1} define, in usual
operation mode, namely in standard time display mode, the
position, defined in sixty steps, of the minute and hour
hands in relation to the timepiece hour-circle. As the
wateh described here does mot include a second hand, the
second hand pesition counter is used solely to generate a
signal whose frequency enables the other counters 8 and 12
to be incremented in an appr@priat@'manner. .

The timepiece is also provided with two motors 18 and
20 able to be controlled inde@endently_r@sp@ctively by
driving circuits 14 and 16 .to drive respectively the
minute hand and hour hand. Circuits 14 and 16 receive, in

.standard time mode, pulses applied respectively to the

inputs of the minute hand position counter 8 and the hour
hand p@siti@n counter 12. _

The arrangement of the motors and gears of the
present timepiece will not be described here. Clockwork
movements comprisirg several motors to activate the hands
individually are already known. Patent EP-O 393 606 in
particular discloses a clockwork mcovement comprising.twa
m@t@rs;capahle of independently driving the minute and
hour hands. .

The watch elements, shown in the block diagram of
figure 1, which have just been described, explain the
essentially analogue operation of this timepiece for the
standard time display. However, according to the present
invention, the analogue watch descriked here may‘also
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display data relating to the time in 24 time 2zones, as
well as directicn data for the geographical marking and
distincticrn of the 24 time zones.

The elements of figure 1 which will be described
'belgw, enable, on cne hand, the display of the 24 time
zones to be achieved ¢to indicate said zZones
gecgraphically, ané on the other hand, the time shown by
the hands for each time zone to be corrected, when this
proves necessary. '

As can be seen in figure 1, the timepiece comprises
electronic control means 22 to enable it to fulfil various
hour display - functions and a time zone 'indicating
function. Electronic control means 22 comprise inputs MN
and H to receive the contents of the minute hand positions
ceounter 8 and hour hand position counter 12, two
activation inputs AN, EN and two inputs D*, D™ for the
displacement data of the hands respectively forward and
backward.

The signals applied to the inputs AN, EN, D* and D~
are provided by an interpreting circuit 24 for
int@rpreting_the position and displacement of the control
_st@mf The operation of the conirol stem and the
interpreting circuit 24 will not be described in detail
here because a man skilled in the art will already krow
devices of this type. Patent EP O 175 961, in particular,
discloses a control stem used with an interpreting circuit
which could easily be -adapted to be used with the
timepiece presently being described.

El@étr@ﬁic control means 22 alsc include two ouputs
Mmn and ¥b t@'supply pulé@s to motors 18 and 20, and a
control output C toc contrel the state of two switches 26,
28 placed at the éentzy to driving circuits 14, 16 and
arranged to transmit to them, either the pulses applied to
the inputs of the minute hand position counter 8 and the
hour hand position counter 12 when the switches are in a
first position marked a, or the pulses supplied by
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electrenic control means 22, when the switches are in a
S@C@nd.p@SiEiQH marked .. _

Electronic contrel means 22 may be advantageéusly
produced in the form cf an integrated cicuit comprising a
programred micro-contreller. A man skilled in the art will
know, from the information provided here, how to car:§ out
the programming of the micro-controller, to epable it to
execute the functions described here. .

In standard time display mode, the electrenic control
means are inactive and motors 18 and 20 receive the pulses
applied to the respective inputs of the minute and hour
hand position counters 8 and 12. _

The table or flow chart in figure 4 comprises 6
drawings or steps (marked from A to F) each showing omne of
the different display functions able to be fulfilled by
the watch hands according to the invention. The arrows
which 1link the different steps A to F and the few
acecmpanying pieces of information enable understanding of
how the control stem is activated to select ome of the
different display fumctioms, in the different operation
modes described.

The elements described above enable the time
displayed by the hands to be corrected (which corresponds
to step B in the table in figure 4). _

When the watch is in the standard time display mode,
which is in fact the time of the time zonme in which the
user is situated {illustrated by step A), the time
cgﬁr@@ting function is activated by pulling on the stem.
The displacement of the stem outwards causes the
interpreting circﬁit 24 (figure 1) to emit a signal to
input EN of electronic contrel means 22. Reception of this
signal by electronic control means 22 drives switches 26

- and 28 inte position bh. Simultanecusly glectraniclccntrol

means 22 emits a high signal on the reset line of séc@nd




position counter 6 to keep it at zero sc that it does noct
supply the incrementation signal te respectively minute
and hour hand position counters 8 arné 12.

' Interpreting circuit 24 then sends pulses
corresponding to the different rotation movements imparted
on the stem, by the user, to inputs D*, D of electronic
contzrol means 22 which, in turn, emits contrcl pulses to
increment or decrement the minute and hour hand position
@@uﬁt@rs 8 and 12 and simultamnecusly te control motors 18,
20 in corder to move the hands. When, after setting the
rime, the stem is pushed back in,.int@xpreting circuit 24
provides a de-activating sigmal to electromic means 22
which in turn provides a signal via output € to move
swtiches 26, 28 into position g. Simultaneously, the
signal on the reset line returns to zerc and second hand
position counter 6 restarts.

'As mentioned above, the timepiece described here is

intended to provide time information relating respectively -

to several time zones. ]

To this end, this timepiece comprises two counters 27
and 25 (figure 1) to store respectively several couples of
numerical value HFmml to HFmn24, and HFhl to HFh24 ranging
here frem 1 to'ée, and corresponding respectively to the
position of the minute hand and that of the hour hand when
they are reguired to display the time in the different
time zones. Counters 27 and 29 are norﬁally incremented by
the second time signal, via control means 22.

In figure 1 and in the following text, reference will
be made to 24 HFmn and HFh numerical values but it goes
without saying that a different number of values may be
stored in each counter or register 27 if one wishes, in
the time zone display mode, to bring the hour and minute

. hands intoc a position corresponding to other different
times of time zones distributed in another way. '



The timepiece according to the invention also
comprises twe counters or registers 31 and 33 enabling two
sets of pumerical values PFuml to PFmu24 and PFhl to PFh34
to be stored, also xangiﬁg from 1 to 60 and cérrésponding
respectively to the different positioms of the two hour
and minute hands in their function as indicaters of a
particular time zone inmscribed on the dial.

Here tooc a different number of indicating positioens
may be stored. ' , |

Referring now te figure 3, one sees that the dial
{not shown) of the timepiece according to the iavention
comprises an image which is & view of the terrestrial
globe, seen from the North Pole, with the time zones
inscribed it.

The operation principles of a timepiece comprising
means of displaying the time and time zones according to
the invention are described below.

The user, when he wishes to consult or set the
different times in the different time zones, must effect a
certain number of manipulations of the control stem, such
manipulations being shown in figure 4, ts which reference
will now be made. '
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When the watch is in the standard time display mode
and interpreting circuit 24 (figure 1) emits, in the
directicn of input AN of electrecmic control means 22, an
activation signal corresponding to a pressure exerted on
the stem, electronic control means 22 emits a signal at
its @uﬁpuﬁ C to put switches 26 and 28 into state pb
(figure 1}, that is to say to bleck the pulses coming from
counters & and 12. Simultaneously, electronic contrel
means 12 reads the contents of counters 8 and 12 in_order
to know the position of the minute and hour hands. They
then emit the reguisite number of pulses to inputs Mmn and
Mh to lead the hands to superpose each other in a selécted



position on the_ timepiece to enable the time 3zone
corresponding to the current time to be displaved. This
step referenced C in figure 4, does not affect the.
operation of counters 6, 8 and 12.

£ is understocd that before leading the hands to
move into this superposed configuration above one of the
24 time zones, electronic control means 22 ﬁirst of all
reads the numerical values PFmni and PFhi ¢f time zone
positien counters 31 and 33, being values which correspond
to the position of the nth (where n is an integer) time
zone previcusly stored in the control means as being the
last time zone selected in the past by the user.

Thus in step C, by way of example, if the hands are
brought into the superposed indicating position of the
time zones cleose to 8 o'clock, as is the case in figure 4, -
the electronic control means lead the hour and minute
hands to superpose each other next te the 8.0'glaék sign
by @miéting a number o¢of pulses equal to tihe number of
pulses which are necessary to make the contents of
counters 8 and 12 both equal to around 38, said value 38
being read by the counters in the registers 31 and 33.

Next, in step D, the user can pull ocut the stem and
by a slow rotaticn in cne direction or the other, he can
move the hour and minute hands intc'the superposed
pesition facing one of the other time zones marked on the
diel. At this peoint, electronic means 22 read from
counters 31 and 33 as a function of the new numerical
value corresponding to the new angular position of the two
hands on the piece, which of the 24 existing time zonesg is
the corresponding one, and after identification of the
time zome, electronic control means 22 will read in the
multiple data couaters or registers 27 and 2%, which
position of the minute and hour hands will enable the time
in this time zone to be displayed, and thus which are the
corresponding HFmn and HFh values. Then, after the user
has returned the stem to its normal position or has
applied new pressure to the stem ox after a few secbnds,



the timepiece according to the invention (step E} displays
the time in the selected time zone, and thus by providing
to motors 18 and 20 the number of pulses necessary to move
the hour and minute hends into their new time display
positien in relation to their former superposed pesition
corresponding to the geographical marking of the selected
time zone.

In this peosition (step ¥), the user can pull cut the
stem and modify the time of the time zone being
considered, that is to say modify the HFmn, HFh aumerical
value, of the counters or registers 27 and 23
corresponding to the position of the minute and hour hands
for the time of the nth (where n is an integer) time zome
being considered or to move from winter toc summer time.

After the user has pushéd the stem back in, the
timepliece returns to standard time mode to display  the
time in the time zome in which the user is situated. To
this end, electronic control means 22 reads registers 8
and 12 and provides the necessary aumber of pulses to
motors 18 and 20 to move the hands into their new display
position. '

It is thus clear from the above that an analogue
display timepiece with a universal time display is
provided, in which the analogue organ which enables the
time zones te be indicated consists of the two hour and
minute hands brought under control by electromic control
means 22 in a superposed position one in relation to the
other. | '

It should be noted here that the analogue organ
indicating the time zones may be comprised of ome of the
two time display hands, for example the hour hand, leaving
the other hand, notably the minute hand immebile when
indicating the corresponding time zome. Thus in this
further example, the electronic contzrol means weuid only
use ene of the position counters 31 or 33. '

It is also clear that electronic control means are
provided which comprise méans of controlling the angular
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positiorn o©f the hand or hands ir the geographical
indicating furnction of the location of the time zones, in
conjuncticn with time data dedicated to the different.
zones and controlled raspectively by position counters 27
and 29. Further, this timepiece comprises means of storing
the angular pesition of the hand or hands, namely counters
31 and 33, as a function of geographical indications
carried by the piece, namely as a function of the view of
the terrestrial globe from the North Pole inmscribed on the
dial.

Further, the storage means are controlled by the stem
and/or by other exterior comtrol organs which may be
activated by the user to bring the time hand or hards,
here both hands, into a superposed position, in their
indicating function facing said geographical indications
carried by the piece. '
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1. Analeogue display timepiece exhibiting at least

one universal time display mode and comprising

‘= time display means comprising at least two
analogue display crgans formed respectively of an hour
hand and a minute hand, said hands being intended to
provide time data relating zespectiV@ly to several time
zones, _ f

- display means of said time zones comprising at
least one analogue indicating organ fer indicating said
time zones and able toc provide data rélating'to the
. geographical position of said time zones by reference to
the earth,

- mnotor means able to drive said analogue display
organs facing respectively time and place indications, and

- electronic contrel means arranged to drive sa;d
display means, by activating sald motor means,
characterised in that said analogue organ enabling the
time zones to be indicated, ls comprised of at least one
of the two time d;splay hands, for example the hour hand,
brought by the electronic control means into a particulax
position in comjunction with the other hang, n@ﬁably the
minute hand.

2. Timepiece according to claim 1, characterised in
-that the analogue organ enabling the time zomnes to be
indicated is constituted of both the hour hand and the
minute hand.

B.Timepiece according teo c¢claim 1 or 2,
characterised in that the analogue organ enabling the time
zones .to be indicated is formed by the twe hands
respectively the hour and minute hands, brought under the
contrel of th@'eleétxonic control means inte a superposed
position, ore in relation to the other.

4. Timepiece according to ome of claims 1 to 3,
characterised im that said electronic control means
comprise means for comtrolling the angular posiﬁi@n of the
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hand or hands in their geographical indicating function of
the location of the time zones, in conjunction with the
time data dedicated to the different zomes.

5. Timepiece according to claim 4, characterised in
that the angular position control means comprise means of
storing the angular position cf the hand or hands, as a
function of the geographical indications carried by said
piece.

§. Timpepiece according to claim §, characterised in
that the storaging means are linked in said piece to éne
or more exterior control crgans, able to be activated bv a
user to bring the time hand or hands into their indicating
function facing one of said geographical indications
carried by said piece.

7. Timepiece according to claim 6 characterised in
that the motor means are formed tec place both the hour and
minute hands concomitantly in at least one constant
angular positiocn, facing said g@ograghical indications
carried by the piece. _

8. Timeplece according to any one of the preceding
celaims, characterised in that said motor means are
comprised of twe motors able to be driven independently by
the electromic control means, said motors being linked
respectively to béth the hour and minute hands.
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