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(54) Analog electronic timepiece with perpetual calender information

(57) The invention relates to an analog timepiece
comprising: at least one hand for indicating the current
time, a calendar data indicator for indicating a date, a
power supply, a microprocessor, an oscillator for gener-
ating a time reference signal for the microprocessor for

internal time keeping, at least one pushbutton, a setting
stem for adjusting the at least one hand, a stepping motor,
a mechanical clockwork for driving the at least one hand
and/or the calendar data indicator, and an interface to an
external signal generator for receiving an initial current
time and calendar data through the interface.
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Description

Field of Invention

[0001] The invention relates to an analog electronic
timepiece, for example an analog electronic wrist watch
with an adjustable internal calendar data and a method
for adjusting the internal calendar data of an analog elec-
tronic timepiece. The invention also relates to a method
for manufacturing and assembling analog electronic
timepieces and to a system for adjusting the time of an-
alog electronic timepieces.

Background of invention

[0002] Analog wrist watches are a still widespread and
well accepted as time information devices. These analog
wrist watches typically have three hands for indicating
the time and a calendar wheel train for displaying calen-
dar information. The originally merely mechanically
clockworks of the old-style analog wrist watches are sup-
plemented by various initernal electronic components,
as for example microprocessors, memories etc. When
these analog wrist watches are manufactured and as-
sembled, calendar information is usually programmed in-
to an internal memory, so that the time and calendar in-
formation is correctly indicated by the hands and the cal-
endar wheel train is synchronized with a specific local
time and date of a time zone of a location where the wrist
watch is supposed to be used.
[0003] If the owner of a wrist watch changes the time
zone, the local time may change by a few hours and the
hands of the wrist watch are usually manually adjusted.
However, since the calendar information is programmed
during an early assembly step of the wrist watch, this
calendar information is usually not correctly adjusted.
[0004] In order to enter correct calendar data into the
wrist watch, the most conventional types of writs watches
require a series of complex manual setting steps involv-
ing the pushbuttons and/or setting stems of the analog
writs watches. These steps are uncomfortable for the us-
er and often require specific knowledge which is not at
hand when the adjustment of time and calendar data is
required.
[0005] Furthermore, even if the calendar wheel train
is manually adjusted in order to display the correct day,
mistakes may occur due to a discrepancy between the
time and the calendar information. This can become even
more relevant, if a wrist watch is configured to automat-
ically perform some time and/or calendar information ad-
justments.
[0006] Automatic adjustment to different time zones
can also be performed by radio wave time signals, which
are received by the watch. The watch must then be con-
figured to automatically adjust time and date in accord-
ance with the received radio signals. However, this
means that the watches have to be equipped with a rather
complex receiver and some further electronic compo-

nents, which makes them more complex and expensive.
Furthermore, the worldwide coverage with the required
radio time signal is rather poor and in many areas the
radio time signals cannot be received.

Summary of Invention

[0007] It is an object of the invention to provide an an-
alog timepiece having perpetual calendar information
and a method for providing perpetual calendar data in an
analog timepiece without a need for radio wave signals
or complex manual adjustment by pushbuttons.
[0008] In an aspect of the invention an analog time-
piece is provided that includes at least one hand for in-
dicating the current time, a calendar data indicator for
indicating a date, a power supply, a microprocessor, an
oscillator for generating a time reference signal for the
microprocessor for internal time keeping, at least one
pushbutton, a setting stem for adjusting the at least one
hand, a stepping motor, and a mechanical clockwork for
driving the at least one hand and/or the calendar data
indicator. Furthermore, there is an interface to an external
signal generator for receiving an initial current time and
calendar data through the interface.
[0009] If an analog timepiece has an interface for re-
ceiving digital data representing calendar time informa-
tion, this allows the analog timepiece to be adjusted to a
specific time zone either at a late stage of manufacturing
and assembling the timepiece or even later during oper-
ation. The combination of interface, microprocessor,
memory and rather conventional components like hands
being driven by a mechanical clockwork, advantageously
combine analog and digital electronic components. Con-
ventional timepieces with a perpetual calendar have a
rather complicated internal mechanical gearing and con-
trol. However, the combination of an interface, electronic
components and mechanical components according to
aspects of invention provides a timepiece which can use
a rather simple clockwork still having a precise and per-
petual calendar.
[0010] In an aspect of the invention, the calendar indi-
cator may be a hand of the timepiece. Furthermore, the
calendar data indicator may be one of the hands which
are also used for indicating the time. This aspect of the
invention provides that no additional hand for displaying
calendar information is required.
[0011] In another aspect of the invention, the calendar
data indicator may be a calendar wheel train. According-
ly, the invention also applies to a two unitarily conven-
tional configuration of a timepiece, in particular an analog
wrist watch.
[0012] In an embodiment of the invention, the interface
may comprise a magnetic sensor. The magnetic sensor
may be a sensor configured to receive magnetic or elec-
tromagnetic signals. More specifically, the magnetic sen-
sor may be a Hall-effect integrated circuit. Using a mag-
netic sensor and in particular a Hall sensor is advanta-
geous as the size of this kind of sensors is very small.
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[0013] In another embodiment of the invention a photo
sensor may be used. The interface of the analog time-
piece may then comprise a photo sensor which is con-
figured to receive respective optical signals representing
calendar and time data of a specific time zone.
[0014] The timepiece according to aspects of the in-
vention may further include a solar cell. The solar cell
may then be configured to power the analog timepiece.
The solar cell may be used as unique or as a supplemen-
tary power supply for the timepiece.
[0015] Furthermore, being powered by a solar cell
combined with a battery, the timepiece can always and
perpetually run until the end of the lifetime of the mechan-
ical gearing, in particular, the solar cell may render su-
perfluous to exchange the battery.
[0016] The solar cell may be combined with a re-
chargeable or non-rechargeable battery or with a long
life battery such as a Li/MnO2 battery.
[0017] In still another embodiment of the invention, the
interface may be configured as a direct electrical con-
nection for connecting the signal generator.
[0018] In advantageous embodiment of the invention,
the timepiece may be an analog wrist watch.
[0019] Furthermore, the timepiece may then comprise
a mechanical clockwork for a second hand, a minute
hand, an hour hand and/or a date wheel train. A stepping
motor may be provided for driving the clockwork.
[0020] The microprocessor can then be configured to
control the stepping motor and to keep the time and date
counter correctly updated.
[0021] The invention also provides a method for setting
time and date of an analog timepiece. This method may
advantageously be used during manufacturing and/or
assembling timepieces. Accordingly, time and calendar
data may be generated in a signal generator. The time
and calendar data may then be related to a first time
zone. The time and calendar data of the first time zone
may then be transmitted through an interface into a first
analog timepiece. The time and calendar data of the first
time zone can then be stored in the first analog timepiece.
One or more hands of the first analog timepiece may then
be adjusted in accordance with a stored time and calen-
dar data of the first time zone. This method can be very
well applied during manufacturing and assembling of an-
alog timepieces. The method according to these aspects
of the invention improves the manufacturability of the
timepiece by eliminating the workmanship of manually
inputting the time and calendar data into the timepiece.
[0022] In another aspect of the invention, the signal
generator may be configured to generate time and cal-
endar data of a second (or different) time zone. This time
and calendar data of the second time zone may then be
transmitted through the interface into the first analog
timepiece. The time and calendar data of the first time
zone may then be stored in the first analog timepiece and
at least one hand of the first analog timepiece may be
adjusted in accordance with the stored time and calendar
data of the second time zone. Accordingly, a timepiece

can be programmed and reprogrammed in accordance
with different time zones without a need for manual in-
teraction of the user.
[0023] Time and calendar data of the first or second
time zone may be transmitted into a second analog time-
piece through an interface of the second analog time-
piece. The respective time and calendar data may then
be stored in the second analog timepiece and at least on
hand of the second analog timepiece may then be ad-
justed in accordance with the stored analog time data of
the first time zone. Manufacturing and assembling of an-
alog timepieces can then be substantially simplified, as
time and calendar data can be programmed for different
destinations of the timepieces.
[0024] The timepiece may then have a crown or setting
stem configured to manually adjust the time (hours and
minutes and/or seconds) and to optionally set the date
wheel train or date hand. This manual adjustment of time
and calendar data displayed by the hands may be per-
formed by using a switch being connected the crown or
the setting stem. This switch may then be coupled to the
microprocessor in order to trigger the microprocessor to
perform the respective configuration steps.
[0025] The required time and calendar data for a spe-
cific time zone may then be transmitted through an inter-
face of the timepiece as a coded signal through the mi-
croprocessor in order to set up the timing of the internal
system of the timepiece. The internal oscillator in partic-
ular a quartz crystal oscillator, can then provide a stand-
ard timing signal to the microprocessor for internal time
keeping. The position of the second hand may then ini-
tially be set to a preset position. This can be a zero second
position that is assumed by pushing a corresponding
pushbutton.
[0026] The display of minutes, hours, dates or day may
then initially adjust either automatically by the microproc-
essor or manually by the user. Manually adjustment may
then involve the crown or setting stem. Once these initial
settings and steps are performed, the time and calendar
display of the timepiece are synchronized with the time
and data. After the initial programming through the inter-
face and adjustment of hands and/or calendar data indi-
cator, the time and/or calendar data information is per-
petually updated by the stepping motors which are driven
by the microprocessor.
[0027] In an aspect of the invention there may be an
additional stepping motor for driving the date wheel train
of the timepiece. In an aspect of the invention only one
stepping motor may be provided in the timepiece. The
singly stepping motor may then be configured to drive
the hands of the timepiece in order to display time and
date. If there is no date wheel train for the calendar dis-
play, the second hand may be used for indicating the
date. Indicating the date may then be initiated by pushing
a pushbutton on the timepiece. The second hand may
then move to a position indicating a day and/or month
and even the year and the second hand may then return
into a position where it indicates the time for example
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minutes or hours).
[0028] The aspects of the invention can be used during
a manufacturing, assembling and/or shipping procedure
for timepieces, in particular for wrist watches. Signal gen-
erators may be used for generating the date and time
signals which are then applied to the interfaces of the
timepieces. If the sensor in the interface of the timepiece
is a Hall-effect sensor, the signal generator may be cou-
pled to an electromagnet and a timepiece may be placed
in an air gap of a solenoid of the electromagnet for pro-
gramming the timepiece. The dimensions and external
shape and style of the signal generators and the coupling
mechanisms (for example light emitting diodes and/or
electromagnets dependent on the type of sensor in the
interface) may be adapted.
[0029] In an aspect of the invention, the signal gener-
ators for programming time and calendar information into
timepieces according to the invention may be provided
at various service points all over the world. The service
points may be located at airports, train stations or at shop-
ping malls or the like. The signal generators with the re-
spective coupling means may be portable and even small
enough to be carried around by the user or service per-
sonnel. In this regard, the invention also provides a dis-
tributed time and calendar data updating system and
method that is particularly useful for regions without radio
time signals.

Brief description of drawings

[0030] Further aspects and characteristics of the in-
vention will ensue from the following description of pre-
ferred embodiments of the invention with reference to
the accompanying drawings, wherein

FIG. 1 is a simplified block diagram of an embodi-
ment of the invention,

FIG. 2 is a simplified flow chart illustrating the oper-
ation of the invention for the embodiment shown in
FIG. 1,

FIG. 3 is a flow chart supplementing the flow chart
shown in FIG. 2,

FIG. 4 is a simplified representation of a coding for-
mat of time data and calendar data in accordance
with aspects of the invention,

FIG. 5 shows detailed timing information for the sig-
nals of FIG. 4,

FIG. 6 shows an embodiment of a photo sensor to
be used in the embodiment of the inventions,

FIG. 7 is a simplified diagram illustrating the proper-
ties of a Hall-effect sensor in an embodiment of the
invention,

FIG. 8 is a simplified diagram illustrating character-
istics of a Hall-effect sensor in an embodiment of the
invention,

FIG. 9 is a simplified circuit diagram of the intercon-
nection of a Hall-effect sensor and a microprocessor
in an embodiment of the invention.

FIG. 10 is a simplified illustration of a setup in which
a signal generator is used for transmitting time and
calendar information to the analog electronic time-
piece through an interface with a magnetic sensor,

FIG. 11 is a simplified illustration of a setup in which
a signal generator is used for transmitting time and
calendar information to the analog electronic time-
piece through an interface with a photo sensor,

FIG. 12 is simplified top view on a timepiece accord-
ing to another embodiment of the invention.

Detailed description of the embodiments

[0031] FIG. 1 shows a simplified block diagram and a
top view on a timepiece according to an embodiment of
the invention. The timepiece 1 has a conventional sub-
stantially round case 6, a minute hand 2, an hour hand
3 and a second hand 4. In this embodiment, the timepiece
1 has a date wheel train 5 for indicating the actual date
(it this example the date is 12). Furthermore, there is a
pushbutton 12 and a crown or setting stem 7.
[0032] FIG. 1 also shows some internal components
of the timepiece 1. There is a battery power supply 8, a
microprocessor 9, a quartz oscillator 10 and an interface
11 that can comprise an optical sensor or magnetic sen-
sor. The battery power supply 8 is coupled to supply the
microprocessor 9, and if required, the optical or magnetic
sensor 11.
[0033] The interface 11 (comprising, for example an
optical or a magnetic sensor) receives time and calendar
data which is then passed on from the sensor in the in-
terface 11 as a coded signal to microprocessor 9. The
calendar and/or time data is then either temporarily or
permanently stored in a memory (not shown). The mem-
ory is not shown in FIG. 1. There may also be an internal
memory of microprocessor 9 for storing the time and cal-
endar data. The time and calendar data may be stored
as a counter value. The time and calendar data may be
used as preset value for one or more internal electronic
counters. Based on the stored time and calendar data,
the microprocessor provides a driving signal DS to a step-
ping motor (not shown).
[0034] The timepiece 1 further includes a mechanical
clockwork (not shown) which is driven by the stepping
motor and coupled to the three hands 2, 3, 4 and the date
wheel train for displaying the time and date in accordance
with the data received through the interface 11.
[0035] In this embodiment, there may be only one step-
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ping motor for driving the gear train (clockwork) for the
second hand 4, the minute hand 2 and the hour hand 3
as well as the date wheel train 5.
[0036] FIG. 2 shows a flow chart illustrating the oper-
ation of the timepiece 1 shown in FIG. 1. In step S0, the
timepiece 1 is not supplied with power. In step S1 a suit-
able supply voltage is supplied to the internal system of
timepiece 1 and microprocessor 9 starts driving the step-
ping motor continuously, for example one step per sec-
ond. In this initial stage of the procedure, the internal time
and calendar data may be arbitrary and the data is most
likely not related to any specific time zone. However, the
internal time and calendar data is then updated by data
received through the interface 11.
[0037] In step S2, timepiece 1 assumes the normal
operation during which the stepping motor is incremented
every second.
[0038] In step S3, the microprocessor determines
whether or not the setting stem or crown 7 of the time-
piece 1 is pulled out. If the crown or setting stem 7 is
pulled out the procedure continues with step S4.
[0039] Step S4 includes a whole procedure which is
shown in FIG. 3.
[0040] If the microprocessor 9 determines that the
crown or setting stem 7 is not pulled out, the procedure
continues with step S5. In step S5, the microprocessor
9 issues a request whether or not the calendar data will
be indicated by the second hand. This request can be
answered by pushing the pushbutton 12 once. If the
pushbutton is pressed, the procedure continues with
steps S6 and S7.
[0041] In step S6 the second hand is rotated to a pre-
defined position in order to indicate the current date.
[0042] After having indicated the current date with the
second hand the procedure continues with step S7 in
which the second hand is stopped or rotated backwards
to the correct position for indicating the current time. After
step S7 the procedure continues with step S2, i.e. the
stepping motor increments every second.
[0043] If in step S5, the pushbutton 12 is not pushed
at least once. The microprocessor assumes a state in
which it expects to receive data through the interface 11
(for example through a magnetic or optical sensor in the
interface). If data is received through the interface 11 in
step S8, the microprocessor continues with step S9 by
updating the internal counters (or memory) with received
calendar and time data. If no data is received through
the interface 11, the microprocessor 9 requests in step
S10 to manually set the internal calendar and time data.
[0044] If the request answered positively, this is done
manually in step S11. Manual adjustment is not further
explained.
[0045] If the request for manual adjustment is denied,
the microprocessor proceeds to step S12. In step S12,
the microprocessor 9 expects an adjustment of the end
of the month data. If an adjustment of the end of month
calendar data is necessary, a calendar adjustment is per-
formed by rotating the stepping motor in a faster speed

in step S13. If no end of month calendar data adjustment
is required in step S12, the procedure continues with step
S2.
[0046] Also after steps S4, S9, S11 and S13, the pro-
cedure continues with step S2.
[0047] FIG. 3 shows the procedure of step S4 of FIG.
2 in more detail. The procedure in FIG. 3 starts in step
S30 if the crown or setting stem is pulled out. In step S31,
the second hand 4 of the timepiece 1 is manually adjusted
by pressing the pushbutton 12.
[0048] This means that the second hand 4 is calibrated
by the user by repeatedly pushing the pushbutton 12 in
order to rotate the second hand 4. This is electronically
supported by the microprocessor and the stepping motor.
This preset position. Each time the pushbutton12 is
pressed, the microprocessor 9 triggers the stepping mo-
tor to advance the second hand step by step to the a
preset position, which usually is the zero second position
[0049] In step S32 the microprocessor determines
whether or not an external time and calendar signal is
provided through the interface 11. If external time and
calendar information is expected, the microprocessor 9
proceeds with step S33 in which the display of minutes
and hours is adjusted to 00:00 and the calendar is ad-
justed to the current date. In step S34, the time and date
information is received from the sensor. After step S34,
the microprocessor 9 waits until the crown or setting stem
is pushed in (step S35). Once the setting stem or crown
7 is pushed in, the internal counter is adjusted to the
received sensor data and the stepping motor is controlled
in order to synchronize the external display with the in-
ternal time and calendar counter in step S36. If in step
S36 and external calendar signal is received at interface
11, the hands 2, 3 of the timepiece 1 are moved in order
to display time 00:00 (zero hours and zero minutes). The
date wheel train 5 is manually adjusted by the user to the
current date. This is done by turning the crown or setting
stem 7. If data reception through interface 11 is complet-
ed, setting stem/crown 7 is pushed back into its normal
position and microprocessor 9 drives the stepping motor
in high speed in order to synchronize the external display
with the internal time and calendar data (in accordance
with the information contained in the internal time and
calendar counters). After the display of the timepiece 1
has been synchronized to the internal time and calendar
data, timepiece 1 returns to normal operation.
[0050] If however in step S32, no external time and
calendar data is received through interface 11, the dis-
play of minutes and hours and the date wheel train is to
be adjusted manually by rotating the crown or setting
stem 7. This occurs in step S37. In step S38 the previous
internal counter data of time and calendar information is
maintained. After either automatic synchronization (step
S36) or manual adjustment (step S38) normal operation
is assumed in step S39. Accordingly, the procedure con-
tinues with step S2 shown in FIG. 2.
[0051] The display of the timepiece 1, i.e. the hour hand
3, the minute hand 2, the second hand 4 and the date
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wheel train 5 can be adjusted at any time by the user. If
the microprocessor 9 fails to receive any new time and
calendar data through interface 11, the previous internal
time and calendar data will be maintained. Microproces-
sor 9 assumes that the display of time and calendar in-
formation was entered by the user and synchronizes the
display with the internal counters.
[0052] If the user manually adjusts the time and date
in steps S37 and S38, the internal time and external dis-
play may not be fully synchronized. However, this may
affect the time, when the date is changed at the end of
each month. This means that the date wheel train 5 may
change the date display on or before midnight at the end
of a month. If the accuracy of the internal timer is very
high, if for example a quartz oscillator is used, this may
cause a few minutes difference with respect to the stand-
ard time per year.
[0053] FIG. 4 shows a possible coding format of the
time and calendar data to be transmitted through inter-
face 11. The time and calendar data can be generated
in a signal generator. According to this embodiment, the
data received through interface 11 may comprise 35 seg-
ments representing the code of binary data of the current
year, the month, the date, the hour and the minute as
well as the seconds. Accordingly, after a start bit, the first
7 bits may represent the year, the next 4 bits may repre-
sent the month, the next 5 bits may represent the date,
the next 5 bits may represent the hour, the next 6 bits
may represent the minute and the next 6 bits may rep-
resent the seconds. The sequence may then be followed
by an end bit. The year may be represented by the last
two digits of the dominical year.
[0054] FIG. 5 shows wave forms and the timing of the
wave forms that can be used in order to represent a logic
’1’, and a logic ’0’. In this embodiment, a logic ’0’ is rep-
resented by a 20 ms high pulse and 80 ms low pulse. A
logic ’1’ may be represented by a 40 ms high pulse and
a 60 ms low pulse. Start bit and end bit may be coded
by a 80 ms high pulse and 20 ms low pulse. The duration
of each bit is equal and 100 ms.
[0055] This time and calendar data in form of the re-
spective time and calendar signal may then be transmit-
ted to the microprocessor 9 through the interface 11 ei-
ther through direct electrical and mechanical connections
or preferably through a contactless sensor, as for exam-
ple a photo sensor, a magnetic sensor.
[0056] FIG. 6 shows a photo sensor 14 and its possible
dimensions according to an embodiment of the invention.
This photo sensor 14 may be integrated into the time-
piece 1 in order to form the interface 11. The photo sensor
14 may then have dimensions between 2,7 mm and 2,3
mm length, 2,2 mm to 1,8 mm width and 3,0 to 2,6 mm
height. It can be electrically coupled as a typically photo
diode as shown in the second diagram in the upper right
corner shown in FIG. 6. The photo sensor 14 is configured
as a photo diode FT which is coupled with a collector to
a resistor R (for example 100kΩ) which is coupled with
the other side to supply voltage. The emitter of the photo

sensor 14 is then coupled to ground. The signal that rep-
resents the sensor output is then tapped between the
resistor R and the collector of the photo sensor 14.
[0057] In another advantageous embodiment, the sen-
sor is a Hall-effect sensor. A possible embodiment inte-
grated circuit to be used as Hall-effect sensor 13 is shown
in FIG. 7. The dimensions of the sensor are about 1,5
mm (width) by 1,2 mm (length). The Hall-effect IC is there-
fore very advantageous for the embodiments of the in-
vention due to its rather small size. The signals generated
in the signal generator have to be transformed into mag-
netic signals by, for example an electromagnet 21. A
magnetic field B is then generated which corresponds to
the time and data information. In accordance with the
magnitude and direction of the magnetic field B, the out-
put signal of the Hall-effect IC 13 is changed (switched
on and off) so that the output signal (output voltage) of
this Hall-effect sensor 13 can be detected and decoded
by the microprocessor 9. Another advantage of the Hall-
effect sensor consists in the use of the magnetic field,
which is less sensitive to disturbances than electromag-
netic fields of higher frequencies. Furthermore, the case
of a timepiece equipped with the Hall-effect sensor does
not need any transparent areas as, for example required
for photo sensors (optical interfaces). T
[0058] FIG. 8 shows the electrical characteristics of
the typical Hall-effect IC 13, which is used in the embod-
iments of the invention. The output voltage VOUT of the
Hall-effect sensor 13 varies in response to a varying B-
field (magnetic field). The sensor 13 has a hysteresis of
BHYS which improves the functionality of the sensor and
thereby data integrity of the interface 11.
[0059] FIG. 9 shows a simplified circuit diagram of a
possible interconnection of a Hall-effect IC (or Hall-effect
sensor) 13. Hall-effect IC 13 is coupled between supply
voltage VDD and VSS. A power source VS provides the
required supply voltage level to the microprocessor 9 and
the Hall-effect sensor 13. The chip enable signal CE of
the Hall-effect sensor 13 is pulled to high. The sensed
signal is then provided at the output OUT of the Hall-
effect sensor 13 and passed on to an input IN of the
microprocessor 9.
[0060] FIG. 10 shows a simplified block and circuit di-
agram of a configuration that may be used for transmitting
date and time data into the timepiece 1. The timepiece
has an interface IF 11 which includes a Hall-effect sensor
13 as previously described. There is an electromagnet
20 which is driven by the signal generator 15 through
wires 17 which are coupled as a coil 18 around a metallic
guide for the magnetic field. A simple electromagnet 20
may be used, consisting of a coil 18 of insulated wire
wrapped around an iron core 19. The strength of the gen-
erated magnetic field is then proportional to the amount
of current.
[0061] The timepiece 1 is placed in the air gap AG of
the electromagnet 20. Current pulses in accordance with
time and calendar data are transmitted as a current pulse
train 16 through wires 17. This generates a correspond-
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ing change of the magnetic field in the air gap AG which
is sensed by the Hall sensor 13 at interface 11 of the
timepiece 1.
[0062] The dimensions of the air gap are adapted to
the smallest dimension (here thickness) of the timepiece
1. This provides that the magnetic field is as strong as
possible.
[0063] FIG. 11 shows another set up for programming
the timepiece 1 through the interface 11. In this embod-
iment, a photo sensor 14 is provided at interface 11. A
light emitting diode 20 is electrically coupled to the output
of the signal generator 15. Light pulses at the light emit-
ting diode 20 are generated in accordance with the time
and calendar data in the signal generator 15. These var-
ying light pulses are sensed by the photo sensor 14 in
the interface 11 of timepiece 1 and passed as electrical
signals through the microprocessor 9 (not shown).
[0064] The settings of FIG. 10 and FIG. 11 may ad-
vantageously be used during a manufacturing, assem-
bling and/or shipping procedure for timepieces, in partic-
ular wrist watches. The dimensions and external shape
and style of the signal generators 15 and coupling mech-
anisms (light emitting diode 20 and/or electromagnet 21)
may be adapted. In an aspect of the invention, the signal
generators 15 for programming time and calendar infor-
mation into timepieces 1 according to the invention may
be provided at various service points all over the world.
The service points may be located at airports, train sta-
tions or at shopping malls or the like. The signal gener-
ators with the respective coupling means may be portable
and even small enough to be carried around by the user
or service personnel. In this regard, the invention also
provides a distributed time and calendar data updating
system that is particularly useful for regions without radio
time signals.
[0065] FIG. 12 shows an embodiment of the timepiece
1 according to aspects of the invention. In this embodi-
ment, the timepiece 1 has no date wheel train. The sec-
ond hand 4 is used to indicate the date, or other calendar
information. If the user pushes the pushbutton 12 once,
the second hand 4 is rotated to a specific position in order
to indicate the date, month and year. Subsequently the
second hand indicates whether the time is A.M. or P.M
(ante meridiem or post meridiem). For example, if the
pushbutton 12 is pushed, the second hand 4 is rotated
quickly to the 25 seconds position in order to indicate the
day, which is the 25th of the months. The second hand
4 stops for a few seconds and then rotates to the 33
second position in order to indicate Sunday (as shown
in FIG. 12). Finally, the second hand 4 stops at the 53th

second position for indicating A.M. Finally, the second
hand may stop or wait or rotate backwards in order to
resynchronize with the current time.
[0066] For time zones and countries in which the time
changes between summertime and wintertime, the mi-
croprocessor 9 may be configured to automatically adjust
the time in accordance with summer and wintertime.

Claims

1. An analog timepiece comprising: at least one hand
for indicating the current time, a calendar data indi-
cator for indicating a date, a power supply, a micro-
processor, an oscillator for generating a time refer-
ence signal for the microprocessor for internal time
keeping, at least one pushbutton, a setting stem for
adjusting the at least one hand, a stepping motor, a
mechanical clockwork for driving the at least one
hand and/or the calendar data indicator, and an in-
terface to an external signal generator for receiving
an initial current time and calendar data through the
interface.

2. The analog timepiece according to claim 1, wherein
the calendar data indicator is the at least one hand.

3. The analog timepiece according to claim 1, wherein
the calendar data indicator is a calendar wheel train.

4. The analog timepiece according to any previous
claim, wherein the interface comprises a magnetic
sensor.

5. The analog timepiece, wherein the interface com-
prises a photo sensor.

6. The analog timepiece according to any previous
claim, further comprising a solar cell for powering
the analog electronic timepiece.

7. The analog electronic timepiece according to any
previous claim, wherein the interface comprises a
direct electrical connection for connecting the signal
generator.

8. A method for setting time and date of an analog time-
piece, the method comprising: generating time and
calendar data of a first time zone in a signal gener-
ator, transmitting the time and calendar data of the
first time zone through an interface into a first analog
timepiece, storing the time and calendar data of the
first time zone in the first analog timepiece and ad-
justing at least one hand of the first analog timepiece
in accordance with the stored time and calendar data
of the first time zone.

9. The method according to claim 8, further comprising:
generating time and calendar data of a second time
zone in the signal generator, transmitting the time
and calendar data of the second time zone through
the interface into the first analog timepiece, storing
the time and calendar data of the first time zone in
the first analog timepiece and adjusting the at least
one hand of the first analog timepiece in accordance
with the stored time and calendar data of the second
time zone.
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10. The method according to claim 8, further comprising:
transmitting the time and calendar data of the first
time zone through an interface into a second analog
timepiece, storing the time and calendar data of the
first time zone in the second analog timepiece and
adjusting the at least one hand of the second analog
timepiece in accordance with the stored time and
calendar data of the first time zone.
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