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indicating hand for indicating the local time of said specified area at
least in hours; and a date indicating The present invention relates to an
analog world  hand for indicating a date of said specified area, said watch
having a world time function for indicating the  hands being driven by
respective step motors each local time of a present place as well as the
standard   5   having a driving circuit, the analog world watch being time
of an optionally selected area, or in addition, a  characterised by
comprising: date of the selected area.
counting means for counting the numbers of Presently, most watches
manufactured and sold  driving signals used for driving said area
indicating are analog watches and their demand is gradually in-  hand and
local time indicating hand, respectively; and creasing. In addition to the
essential hour, minute and   10  a drive controlling circuit for
generating, when second hands, recent watches have additional hands  the
count of at least one of said counting means serving for stopwatch and
timer functions and for in-  reaches a predetermined value, a driving
signal for dicating a date. Atypical example of such a watch is  driving
said date indicating hand in a normal or re- described in European Patent
Application No. 0 247  verse turning direction based on ajudgmentwhether
520, where the date and the phase of the moon are  15  said predetermined
value has been attained by an in- indicated, Inter alia. These multiple
hands, multiple  crease In the count or by a decrease in the count.
functions and multiple information are being demand-  The invention also
provides an analog world ed also for world watches. For example,it is known
to  watch having an hour hand and a minute hand for usu- provide a world
watch with a hand or disk that rotates  al time Indication, a plurality of
symbols disposed on once per 24 hours, thereby indicating multiple hours;
20  a dial to represent areas having respective time dif- an example
thereof is described in published Japa-  ferences, an area indicating hand
for specifying one nese Patent Application No. JP-A-55 136 977. These  of
said areas by indicating one of said symbols, a local multifunction watches
are widely marketed.        time indicating hand for indicating the local
time of Conventional analog world watches, however, do  said specified area
at least in hours, and a date Indi- not usually have a function of
indicating a date, and,  25  cating hand for indicating a date of said
specified even when they have the function, involve a very dif-  area, said
hands being driven by respective step mo- ficult mechanism of returning the
date. Namely, their  tors each having  a driving circuit, the analog world
mechanisms advance a date for every 24 hours, so  watch being characterised
by comprising: that, for a plurality of areas, they may indicate the lo-
counting means for counting the numbers of cal time of selected one of the
areas but not a date of  30  driving signals used for driving said area
indicating the selected area due to mechanical difficulties. Ex-  hand and
local time indicating hand, respectively, amples of this type of watch are
described in US Pa-  thereby storing the positions of said hands; tent No.
3 633 354. An alternative way of indicating    a discriminating circuit
means provided atleast the time and date at the selected city is to use a
digital  for one of said counting means, for judging whether indicator for
that purpose, as disclosed for example in  35  the count of said one
counting means has reached a published Japanese Patent Application No.
JP-A-54  predetermined value by an increase in the countorby 98 653.
a decrease in the count, thereby judging from which In addition,
conventional watches do not have a  direction the hand corresponding to
said one counting mechanism of changing a date on the international  means
has reached a predetermined position; and Date Line in selecting one of a
plurality of areas and   40  a controlling circuit for controlling the
moving according to elapsing time.                       directions of said
area indicating hand and local time Conventional analog world watches never
con-   indicating hand according to said discriminating cir- sider daylight
saving time (summer time), so that, if  cult means, said controlling
circuit and discriminating an area indicating hand is adjusted to an area
where  circuit means being logically arranged to move said the summer time
is effective, one must calculate the   45  local time indicating hand in a
reverse direction (a actual time of the area by reading one hour ahead the
normal direction) when said area indicating hand is indication f a dual
time hand (a local time Indicating  moved westward (eastward), and to move
said date hand) of the watch, or must adjust the area indicating
indicating hand by one day portion in a normal direc- hand to another area
on the east side of the target  tion (a reverse direction) when said area
Indicating area in reading the actual time of the target area.  50  hand
crosses a position corresponding to the interna- Namely, a user of the
conventional watch must adjust  tional Date Line. the area or the time by
himself for the summertime.  The invention also provides an analog watch
hav- The invention provides an analog world watch  ing a world time
function for indicating, in addition to having an hour hand and a minute
hand for usual time  the time of a present place, the standard time of an-
indication, a plurality of symbols disposed on a dial to  55  other place,
comprising: represent areas having respective time differences,
afirstdialhavingapluralityofzoneseachhav- an area indicating hand for
specifying one of said  ing a reference mark such as an area name, said
areas by indicating one of said symbols, a local time  zones being defined
by angles corresponding to time 2   
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relative to Greenwich Mean Time (GMT)     cording to the present invention;
orthe World Time defined by Universal Time Coordin-  Fig. 4 is front view
showing the exterior of world ated (UTC);
watch according to a second embodiment of the a first hand for indicating
one of said marks of  present invention; said zones on said first dial;
Fig. 5 is a circuit block diagram showing the sec- a drive controlling
circuit for calculating a spe-  ond embodiment of the present invention;
cific time difference, relative to the GMT orthe World  Fig. 6 is a circuit
block diagram showing a date Time defined by Universal Time Coordinated
(UTC),     controlling and driving means involved in the cir- of one of
said zones; and                             cult diagram of Fig. 5; a
displaying means for switching and display-  10  Fig. 7 is a circuit block
diagram showing a third Ing the local time of said one zone with hands,
based  embodiment of the present Invention; on a result of the calculation
of said drive controlling  Fig. 8 is a circuit block diagram showing a
fourth circuit;                                              embodiment of
the present Invention; the analog watch being characterised by com-
Fig. 9 is a front view showing the exterior of a prising:
15      world watch according to a fifth embodiment of a second dial having
normal time and summer     the present Invention; and time symbols for
identifying that presently displayed  Fig. 10 Is a circuit block diagram
showing the fifth world time is normal time or summer time;
embodiment of the present Invention. a second hand for indicating one of
said sym-    Preferred embodiments of the present Invention bols on said
second dial;                      20  will be explained with reference to
the drawings. said drive controlling circuit providing said spe- cific time
difference when said second hand is indi-  EXAMPLE 1 cating the normal time
symbol of said one zone, and said drive controlling circuit calculating the
summer  Figure 1 is an external plan view showing an ana- time for said one
zone by adding one hour to said cal-  25  log electronic watch according to
the present inven- culated specific time difference when said second  tion.
The watch has a function of synchronizing the hand is indicating the summer
time symbol of said  date and time ofia selected area of the world. one
zone.                                             In the figure, numeral 1
denotes the electronic Areas on the earth have respective local stan-
watch, and numeral 2 is a dial. A world map is printed dard hours and may
be classified into a group having   30  on the dial 2 with the North Pole
at the center. a today's date and a group having a yesterday's date.  On
the side face of the electronic watch 1, there Ratios of the groups change
according to elapsing   are arranged a crown 21 an area selecting button 18
time. The groups may be expressed as today's group  a normal/summer
switching button 19, and a button and tomorrow's group, If a reference is
changed and  20. When the crown 21 is pulled to a second pulled the areas
are rearranged. Based on these facts, em-  35  position, a switch 53 is
activated. When the crown 21 bodiments of the present invention employ
control  Is set to a first pulled position, a switch 54 is activated.
circuits and discrimination circuits and judge an In-  When the area
selecting button 18 is pushed, a switch crease or a decrease In the count
of the counter,  55 is activated. When the normal/summer switching whereby
to drive a date controlling circuit in a normal  button 19 is pushed, a
switch 56 is activated. When or reverse turning direction, and thereby
correctly  40  the button 20 is pushed, a switch 57 is activated. display
the time and date of an optional area.        An hour hand 3 and a minute
hand 4 are fitted to A user of the watch according to an embodiment  the
center of the dial 2. In combination with an of the invention may select an
optional area (city) with  hour/minute scale 17 printed on the dial 2, the
hands the area indicating hand and, in the area, normal time  3 and 4
indicate time. or summer time with a mode hand. According to these   45  An
area Indicating hand 5 is fitted to the center selections, the watch
automatically corrects and indi-  of the dial 2. In combination with
regional name sym- cates the normal or summer time and date of the se-
bols (city name symbols) 10, the hand 5 selects an lected area.
area. The area indicating hand 5 may indicate a dot- like summer time scale
11 or a bar-like normal time BRIEF DESCRIPTION OF THE DRAWINGS
50  scale 12. The summer time scale 11 involves black dots and white dots.
The black dots represent areas Fig. 1 is a front view showing the exterior
of a  that put summertime Into effect while the white dots world watch
according to the present invention;  represent areas that do not put the
summer time into Fig. 2 is a circuit block diagram showing a world  effect.
When the hand 5 is set to the summer time watch according to a first
embodiment of the  55  scale 11, a summertime function for a summertime
present Invention;                             period Is selected, and when
the hand is set to the Fig. 3  is a view explaining relations of the Inter-
normal time scale 12, a normal time function for a national Date Une to a
movable border line ac-  normal time period excluding thesummer time period
3  
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time signal generating circuit 70. A dual time hand 7 is fitted to the dial
2 at a nine  The area selecting circuit 72 comprises an AND o'clock
position. Numerals 14 for dual time are printed  75, an area change signal
generating circuit 76 and a on the dial 2 around the dual time hand 7.
Adate hand  dual time return signal generating circuit 77. 6 is f itted to
the dial 2 at a six o'clock position. Numer-   5  The normal/summer
switching circuit 73 compris- als 13 for dates are printed on the dial 2
around the  es ANDs 78 and 81, a normal shift signal generating date hand
6. The dual time hand 7 and date hand 6  circuit 79, a dual time return
signal generating circuit can tell the date and hours in summer time or in
nor-  80, a summer time shift signal generating circuit 82 mal time of an
area, i.e., a city indicated by the area  and a dual time advance signal
generating circuit 83. Indicating hand 5. The International Date Line is
sup-  10  The date controlling circuit 74 comprises ORs 84 posed to run
between AKL (Auckland) and MDY (Mid-  and 85, ANDs 86 and 87, a date
advance signal gen- way).
erating circuit 88 and a date return signal generating Figure 2 is a
circuit block diagram showing the  circuit 89. The correcting means 90
comprises ORs embodiment of Fig. 1.                             91 to 93,
ANDs 94 to 96, an area correction signal The arrangement of Fig. 2
comprises a time ref-  15  generating circuit 97, a dual time correction
signal erence source 50; a time frequency dividing circuit 51  generating
circuit 98 and a date correction signal gen- for providing, according to
output signals from the  erating circuit 99. time reference source 50,
frequency-divided signals  The hour and minute hands driving means 100 P51
of various frequencies for producing driving puls-  comprises an hour and
minute hands driving circuit es of different frequencies and widths; a
switching cir-  20  101 and a first motor 102 driven by output signals of
cult 52; a time display means 65; a drive controlling  the circuit 101. In
this embodiment, all motors are step circuit 71 including an area selecting
circuit 72, a nor-  motors. mal/summer switching circuit 73 and a date
control-  The area indicating hand driving means 104 com- ling circuit 74;
a correcting means 90; an hour and  prises an OR 105, an area indicating
hand driving cir- minute hands driving means 100; an hour and minute  25
cult 106 and a second motor 107 driven by output sig- hands train and hands
103 interlocking with the hour  nals of the circuit 106. and minute hands
driving means 100; an area indicat-  The dual time hand driving means 109
comprises ing hand driving means 104; an area indicating hand  an OR 110, a
dual time hand driving circuit 111 and a train and hand 108 interlocking
with the area indicat-  third motor 112 driven by output signals of the
circuit ing hand driving means 104; a dual time hand driving  30  111.
means 109; a dual time hand train and hand 113 in-   The mode controlling
circuit 114 comprises an erlocking with the dual time hand driving means
109;  OR 115, abinarycounter116and an INV 117.The bi- a mode controlling
circuit 114; a date shifting detect-  nary counter 116 receives an output
signal of the OR ing circuit 118; a date hand driving means 132; and a
115through its inputterminal I and thecrown-second- date hand train and
hand 136 interlocking with the  35  pulled-position signal P58 through Its
reset input ter- date hand driving means 132.                      minal R,
and provides, under a summer time function The switching circuit 52
comprises the switches  selected state, a summer mode signal P116 through
53 to 57, chattering preventive circuits 58 to 62 and  its output terminal
Q and, under a normal time func- inverters (hereinafter referred to as
INVs) 63 and 64.  tion selected state, a normal mode signal P117 When the
crown 21 is set to the second pulled posi-  40  through the INV 117. tion,
the chattering preventive circuit 58 provides a  The date shifting
detecting circuit 118 comprises crown-second-pulled-position signal P58.
When the  ORs 119 to 121; a 48-base counter 122; 23rd count crown 21 is not
in the second pulled position, the INV  and 22nd count detecting circuits
123 and 124 for de- 63 provides an  inverted crown-second-pulled-
tecting counts 23 and 22, respectively, on an output position signal P63.
Similarly, depending on whether  45  terminal Q of the counter 122; a
24-base counter 125; the crown 21 is in the f irst pulled position or not,
the  zero count and 23rd count detecting circuits 126 and chattering
preventive circuit 59 or the INV 64 provides  127 for detecting counts zero
and 23, respectively, on a crown-first-pulled-position signal P59 oran
inverted  an output terminal Q of the counter 125; and ANDs
crown-first-pulled-position signal P64.           128 to 131. An Input
terminal U of the 48-base counter When the area selecting button 18,
normal/sum-  50  122 receives an outputsignal P119 from the OR 119. mar
switching button 19 and button 20 are pushed,  The signal P119 is a
count-up signal for the counter the chattering preventive circuits 60 to 62
provide a  122. An input terminal D of the 48-base counter 122 one-shot
first push signal P60, second push signal  receives a count signal C82 from
the summer time P61 and third push signal P62, respectively.     shift
signal generating circuit 82. The signal C82 is a The time display means 65
comprises a time sig-  55  count-down signal for the counter 122.
Similarly, In- nal generating circuit 66, an AND gate (hereinafter re-  put
terminals U and D of the 24-base counter 125 re- ferredto as AND) 67, an
ORgate (hereinafterreferred  calve signals P70, P83, P98, C77, C80, etc.,
that to as OR) 68, a 60-base counter 69 and a usual dual  serve for
counting up or down in the counter 125. Ter- 4 
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counters 122 and 125 receive the  signal generating circuit 98 of the
correcting means crown-second-pulled-position signal P58 with which  90
provides a dual time correction signal P98 for once both the counters are
reset                       driving the dual time hand 7 in a normal
turning direc- The date hand driving means 132 comprises an  tion. When the
signal P98 is supplied to the dual time OR 133, a date hand driving circuit
134 and a fourth   5   hand driving means 109, the dual time hand 7 is once
motor 135 driven by the circuit 134.              driven in the normal
turning direction. At the same Next, an operation of Fig. 2 will be
explained.  time, the 24-base counter 125 of the date shifting de- When the
crown 21 is set to the second pulled  tecting circuit 118 is reset by the
crown-second- position and turned, the hour hand 3 and minute hand
pulled-position signal P58. Similar to the case of the 4 can mechanically
be adjusted for normal time, and  10  area indicating hand 5, the user may
carry out initial- the area indicating hand 5 and dual time hand 7 can
ization by adjusting the dual time hand 7 to  "24" on be initialized. When
the crown 21 is set to the first  the dual time numerals 14. Thereafter, it
is possible pulled position, the area indicating hand 5, date hand  to
detect when the dual time hand 7 moves from "23" 6 and dual time hand 7 can
be adjusted for correcting  to "24" or from "24" to "23" on the dual time
numerals the date and dual time of a selected area. When the  15  14. crown
21 is at a normal non-pulled position, it is pos-  When the crown 21 is at
the second pulled posi- sible to select an area and know the dual time and
tion, the other circuits such as the time display means date of the area
and, if required, to switch the normal  65 and drive controlling circuit 71
are not activated at time function and summer time function from one to
all. The area correction signal P97 is provided to the the other.
20  48-base counter to indicate one of, for example, 24 An operation of the
embodiment with the crown  cities with the area indicating hand 5 as well
as indi- 21 being at the second pulled position will be ex-  cating the
normal or the summer time of the one se- plained.
lected city. In addition, the signal P97 is needed by Under this state, it
is supposed that the switching  the 48-base counter 122 to know under which
state circuit 52 provides the first push signal P60. In the   25  the area
indicating hand 5 has crossed the Date Line. correcting means 90, the OR 91
receives the crown-   Next, an operation of Fig. 2 with the crown 21 be-
second-pulled-position signal P58, and the OR 91  ing at the first pulled
position will be explained. provides an output signal of "H" level to the
AND 94.  Under this state, it is supposed that the switching The AND 94
outputs the first push signal P60 provid-  circuit 52 provides thefirst
push signal P60. One input ed to another Input of the AND 94. According to
the   30  of the OR 91 of the correcting means 90 receives the timing of
the first push signal P60 from the AND 94  crown-first-pulled-position
signal P59, and the OR and predetermined one of the frequency-divided sig-
provides the signal P59. Similar to the case of the nals P51, the area
correction signal generating circuit  second pulled position, the area
Indicating hand 5 is 97 provides an area correcting signal P97 which is a
once driven in the normal turning direction according one-shot signal for
once driving the area indicating   35  to the area correction signal P97.
hand 5 in a normal turning direction. When the signal  The mode controlling
circuit 114 is not resetwhen P97 is supplied to the area indicating hand
driving  the crown is at the first pulled position, so that an out- means
104, the area indicating hand 5 is once driven  put level of the binary
counter 116 is inverted in re- in the normal turning direction.
sponse to the area correction signal P97. Namely, if The area correcting
signal P97 is also supplied to  40  a normal mode signal P117 is being
provided, a sum- the date shifting detecting circuit 118. The 48-base  mer
mode signal P116 starts to be provided. If, on the counter 122 of the date
shifting detecting circuit 118  other hand, the summer mode signal P116 is
being is, however, reset by the crown-second-pulled-    provided, the
normal mode signal P117 starts to be position signal P58. A user may carry
out initialization  provided. In this way, the area indicating hand 5 is
al- by adjusting the area indicating hand 5 to a normal  45  ternately
corrected to the normal time scale 12 and time position of LON on the
regional name symbols  summer time scale 11 in response to the first push
10, thereby correctly phasing the area indicating  signal P60, and the mode
controlling circuit 114 fol- hand 5 with the 48-base counter 122 of the
date shift-  lows this operation. ing detecting circuit 118. Thereafter, it
Is possible to  With the crown 21 at the first pulled position, it is
detect when the area Indicating hand 5 crosses the  50  supposed that the
switching circuit 52 outputs the Date Line that exists between a normal
time position  second push signal P61. In the correcting means 90, of MDY
and a summertime position of AKL. The mode  the AND 95 receives the
crown-first-pulled-position controlling circuit 114 also receives the area
correct-  signal P59 of "H" level as well as the second push sig- ing
signal P97. The binary counter 116 is, however,  nal P61 and outputs the
second push signal P61. Ac- reset by the crown-second-pulled-position
signal  55  cording to the timing of the second push signal P61 P58.
from the AND 95 and predetermined one of the fre- Similarly, when the
switching circuit 52 provides  quency-divided signals P51, the dual time
correction the second push signal P61, the dual time correction  signal
generating circuit 98 provides a dual time cor- 
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P98 which is a one-shot signal for once  P126 from the zero count detecting
circuit 126 is pro- driving the dual time hand 7 in the normal turning di-
vided to the AND 86, which provides no output. rection. When the signal P98
is supplied to the dual  Namely, with the crown 21 being atthefirst pulled
time hand driving means 109, the dual time hand 7 is  position, the three
buttons 18, 19 and 20 can be push- once driven in the normal turning
direction. With the   5   ed to adjust the normal time, summer time and
dual crown 21 being at the first pulled position, it Is sup-  time of a
selected area, Even  If the area indicating posed that the switching
circuit 52 outputs the third  hand 5 moves from MDY to AKL and the dual
time push signal P62. In the correcting means 90, the AND  hand 7 from "23"
to "24" on the dual time numerals 14, 96 receives the
crown-first-pulled-position signal P59  a setdate will have no influence.
Apositlon of the area of "H" level as well as the third push signal P62 and
10  Indicating hand 5 is stored in the 48-base counter outputs the third
push signal P62. According to the  122, and a position of the dual time
hand 7 is stored timing of the third push signal P62 from the AND 96  in
the 24-base counter 125 of the date shifting detect- and predetermined one
of the frequency-divided sig-  Ing circuit 118. nals P51, the date
correction signal generating circuit  With the crown 21 being at the first
pulled posi- 99 provides a date correction signal P99 which is a   15
tion, the time signal generating circuit 66 of the time one-shot signal for
once driving the date hand 6 inthe     display means 65 Is enabled, because
the switching normal turning direction. When the signal P99 is sup-
circuit 52 provides the inverted crown-second-pulled- plied to the date
hand driving means 132, the date  position signal P63 of "H" level.
Accordingly, the time hand 6 Is once driven in the normal turning
direction.  signal generating circuit 66 provides a time signal P66 With
the crown 21 being at the first pulled posi-  20  of one minute interval
according to predetermined tion, the 48-base counter 122 and 24-base
counter  one of the frequency-divided signals P51. The time 125 of the date
shifting detecting circuit 118 are not  signal P66 is supplied to the hour
and minute hands reset, so that the area correction signal P97 from the
driving means 100 to drive the minute hand 4 for ev- area correction signal
generating circuit 97 is trans-  ery minute, with the hour hand 3
Interlocking with the ferred to the terminal U of the 48-base counter 122
via  25  minute hand 4. the OR 119, and the dual time correction signal P98
When the crown 21 is at the first pulled position, from the dual time
correction signal generating circuit  the drive controlling circuit 71 is
not operated. 98 is supplied to the terminal U of the 24-base counter  An
operation of Fig. 2 with the crown 21 being at 125 via the OR 120. Based on
the inputs to the ter-  a non-pulled position, i.e., a pushed position will
be minals U, both the counters 122 and 125 increase  30  explained. their
counts.                                         Firstly, an operation of
the time display means 65 When the 22nd count detecting circuit 124 de-
with the crown 21 being at the non-pulled position will tects from
Information from the terminal Q of the 48-  be explained. base counter 122
that the counter 122 has counted    The time signal generating circuit 66
operates In 22, the 22nd count detecting circuit 124 provides a de-  35  a
manner similar to that when the crown 21  Is at the tected signal P124 to
one Input of the AND 129. The  first pulled position and drives the minute
hand 4 for other input of the AND 129 receives a count signal  every
minute, with the hour hand 3 interlocking with C82 from the summer time
shift signal generating cir-  the minute hand 4. The inverted
crown-first-pulled- cuit 82 of the normal/summer switching circuit 73.
position and inverted crown-second-pulled-position When the crown 21 is
atthe first pulled position, how-  40  signals P64 and P83 from the
switching  circuit 52 are ever, the summer time shift signal generating
circuit  each "H" level and supplied to the AND 67 as Its first 82 does not
provide the signal C82, so that the AND  and second inputsignals. TheAND 67
receives, as its 129 provides no output.                           third
input signal, the time signal P66 of one minute When the 48-base counter
122 counts 23, the   Interval from the time signal generating circuit 66.
23rd count detecting circuit 123 provides a detected   45  Since the first
and second input signals are each "H" signal P123 to the AND 128. The other
input of the  level, the AND 67 outputs the third Input signal P66. AND 128
receives the area correction signal P97, so  The OR 68 receives, as its
first and second input sig- that the AND 128 provides a signal of "H" level
to the  nals, the crown-second-pulled-position signal P58 AND 86 of the
date controlling circuit 74. When the  and crown-first-pulled-position
signal P59 from the crown 21 Is at the first pulled position, however, the
so  switching circuit 52. Since the first and second input inverted
crown-first-pulled-position signal P64 pro-  signals are each "L" level,
the OR 68 provides an out- vided to the AND 86 Is not active, so that the
AND 86  put signal of "L" level to an Input terminal R of the 60- provides
no output. Similarly, when the 24-base   base counter 69. The 60-base
counter 69, therefore, counter 125 counts 23 or 0, the 23rd count detecting
is not reset and counts the time signal P66 supplied circuit 127 or the
zero count detecting circuit 126 pro-  55  from the AND 67 to an input
terminal I of the 60-base vides a detected signal. A detected signal P127
from  counter 69 at one-minute interval. After counting the the 23rd count
detecting circuit 127 is provided to the  time signal P66 sixty times,
i.e., after one hour, an 



AND 131, which provides no output Adetected signal  output terminal Q of
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12 a one-hour signal P69.                            ingly theAND 75
provides a third input signal,i.e., the The usual dual time signal
generating circuit 70  first push signal P60 supplied from the switching
cir- provides a usual dual time signal P70 of one-hour in-  cuit 52. terval
according to the timing of the one-hour signal  According to the timing of
the first push signal P69 and predetermined one of the frequency-divided
5   P60 from the AND 75 and predetermined one of the signals P51. The
signal P70 is supplied to the dual  frequency-divided signals P51, the area
change sig- time hand driving circuit 111 to drive the dual time  nal
generating circuit 76 generates an area change hand 7for a one-hour
portion. The usual dual time sig-  signal P76 which is a two-shot signal
(an interval be- nal P70 is also provided to one inputof the OR 120 of
tween two pulses of the two-shot signal is about 30 the date shifting
detecting circuit 118. The OR 120   10  ms) for twice driving the area
indicating hand 5 in the provides the usual dual time signal P70 to the
termi-  normal rotating direction. The signal P76 is supplied nal U of the
24-base counter 125 and to one input of  to the terminal U of the 48-base
counter 122 of the the AND 130.                                      date
shifting detecting, circuit 118, and the 48-base When the 24-base counter
125 becomes zero,     counter 122 increases Its count by two. The signal
the zero count detecting circuit 126 provides the sig-  15  P76 is also
supplied to the  area indicating hand driv- nal P126 of H" level, so that
the AND 130 provides a  ing means 104. Accordingly, If the area indicating
signal P130 of "H" level. The signal P130 is supplied  hand 5 is indicating
the normal time scale of a certain to one Input of the AND 86 of the date
controlling cir-  area, the hand 5 moves to the normal time sale 12 of cult
74. Other two inputs of the AND 86 receive the  the next area. On the
otherhand, if the area indicating inverted crown-second-pulled-position
signal P63   20  hand 5 is indicating the summertime scale 11 of a cer- and
inverted crown-first-pulled-position signal P64,  tain area, thehand
5movestothesummertimescale respectively. Since the signals P63 and P64 are
each  of the next area. For the eyes of the user, these move- "H" level
when the crown 21 is at the non-pulled pos-  ments of the hand 5 In
changing the areas are instan- ition, the AND 86 provides the signal P130.
Accord-  taneous. At this time, the normal time and the sum- ingly, the
date advance signal generating circuit 88   26  mer time are not switched
from one to the other. Ac- provides a signal P88 for advancing the date by
one  cordingly, it Is not necessary to adjust the mode con- day. The signal
P88 is supplied to the date hand driv-  trolling circuit 114. Ing means 132
to advance the date by one day, there-  According to the timing of the
first push signal by displaying the date corresponding to the dual time.
P60 from the AND 75 and predetermined one of the Similarly, when the
24-base counter 125 counts  30  frequency-divided signals P51, the dual
time return 23, the 23rd count detecting circuit 127 provides the  signal
generating circuit 77 provides a dual time re- signal P127 to one Input of
the AND 131. The other  turn signal P77 for once driving the dual time hand
7 input of the AND 131 receives an output of the AND  in a reverse rotating
direction. The signal P77 is sup- 75 of the area selecting circuit 72.
Here, the AND 75  plied to the dual time hand driving means .109, which
receives, as its first and second Inputs, the inverted   35  once moves the
dual time hand 7 In the reverse ro- crown-second-pulled-position signal P63
and invert-  tating direction, thereby following the area indicating ed
crown-first-pulled-position signal P64, and as a  hand 5 that has been
moved to the next area on the third input, the first push signal P60. Since
the first  west side. As a result, the dual time is delayed by one and
second inputsignals P63 and P64 are each of "H"  hour. At this time, the
dual time return signal gener- level with the crown 21 being at the
non-pulled posi-  40  ating circuit 77 provides a count signal C77 together
tion, the AND 75 provides the third Input signal P60  with the dual time
return signal P77. The count signal of "LO level to the dual time return
signal generating  C77 is supplied to the terminal D of the 24-base coun-
circuit 77, which does not output the count signal C77  ter 125 of the date
shifting detecting circuit 118 tore- because the supplied signal P60 is of
"L" level. As a  duce the count of the counter 125 by one. result the other
Input of the AND 131 receives a sig-  45  Next, an operation of the
normal/summer switch- nal of "L" level, so that the AND 131 provides no
out-  ing circuit 73 will be explained. Under a summer time put.
function selected state with the crown 21 being at the Next, an operation
of the drive controlling circuit  non-pulled position, the normal/summer
switching 71 with the crown 21 being at the non-pulled position  button 19
is pushed. The AND 78 receives, as its first, will be explained. This
operation is most important in  so  second and third input signals,the
inverted crown- this embodiment.
second-pulled-position signal P63 and inverted Firstly, an operation of the
areaselecting circuit  crown-first-pulled-position signal P64 from  the 72
will be explained.                             switching circuit 52 and the
summer mode signal When the area selecting button 18 is pushed, the  P116
from the mode controling circuit 114. Thesesig- AND 75 receives, as its
first and second input signals,  55  nals are each of "H" level. The AND 78
provides, the inverted crown-second-pulled-position signal P63  therefore,
its fourth input signal, i.e., the second push 



and inverted crown-first-pulled-position signal P64  signal P61 supplied
from the switching circuit 52. each of "H" level from the switching circuit
52. Accord-  According to the timing of the second push signal 7    13
EP 0 407165 B1                 14 P61 from the AND 78 and predetermined one
of the  of the same area. In synchronization with the summer
frequency-divided signals P51, the normal shift sig-  time shift signal
P82, the summer time shift signal nal generating circuit 79 outputs a
normal shift signal  generating circuit 82 provides an inverted count sig-
P79 which is a one-shot signal for once driving the  nal C82 which is a
one-shot signal. The count signal area indicating hand 5 In the normal
turning direction.   5   C82 Is supplied to the Input terminal D of the
48-base The signal P79 Is supplied to the area Indicating hand  counter 122
of the date shifting detecting circuit 118 driving means 104 to once drive
the area indicating  to decrease the count of the counter 122 by one. hand
5 In the normal turning direction. As a result, the  The Inverted count
signal C82 Is also supplied to hand 5 moves from the summer time scale 11
to the  the mode controlling circuit 114 to invert the binary normal time
scale 12 of the same area. At the same   10  counter 116, thereby providing
the summer mode sig- time, the normal shift signal P79 is supplied to the
in-  nal P116 instead of the normal mode signal P117 to put terminal U of
the 48-base counter 122 of the date  change the mode. shifting detecting
circuit 118 to increase the count of  According to the timing ofthe second
push signal the counter 122 by one. Further, the normal shift sig-  P61
from the AND 81 and predetermined one of the nal P79 is supplied to the
mode controlling circuit 114  15  frequency-divided signals P51, the dual
time ad- to invert the binary counter 116, thereby providing the  vance
signal generating circuit 83 provides a dual normal mode signal P117
instead of the summer    time advance signal P83 for once driving the dual
mode signal P116 to change the mode.             time hand 7 In the normal
turning direction. The signal According to the timing of the second push
signal  P83 is supplied to the dual time hand driving means P61 from the
AND 78 and predetermined one of the   20  109, which once drives the dual
time hand 7 In the frequency-divided signals P51, the dual time return
normal turning direction, thereby following the area signal generating
circuit 80 provides a dual time re-  indicating hand 5 that has been moved
to the summer turn signal P80 for once driving the dual time hand 7  time
scale 11. As a result the dual time is advanced in the reverse turning
direction. The signal P80 is sup-  by one hour. The dual time advance
signal P83 Is also plied to the dual time hand driving means 109 to once
25  supplied to the input terminal U of the 24-base coun- drive the dual
time hand 7 in the reverse turning di-  ter of the date shifting detecting
circuit 118  to in- rection, thereby following the area indicating hand 5
crease the count of the counter 125 by one. that has been moved to the
normal time scale 12. As  Next, a date changing operation of the invention
a result, the dual time is delayed by one hour. The  will be explained.
dual time return signal generating circuit 80 provides  30  Relations of
areas to dates will schematically be an inverted count signal C80 together
with the dual  explained with reference to Fig. 3. time return signal P80.
The count signal C80 is sup-   In thefigure, numeral 200 denotes a map with
the plied to the input terminal D of the 24-base counter  North Pole 201 at
the center thereof, similar to the 125 of the date shifting detecting
circuit 118 to reduce  map of Fig. 1. The respective meridians are radially
the count of the counter 125 by one.         35  drawn from the North Pole.
Geographical features of Under a normal time function selected state with
the map are omitted. Numeral 202 denotes an orien- the crown 21 being at
the non-pulled position, the nor-  tation of London (LON). Numeral 203
denotes the In- mal/summer switching button 19 Is pushed. Then, the
ternational Date line that fixedly exists between Mid- AND 81 receives, as
its first second and third Input  way (MDY) and Auckland (AKL). Numeral 204
de- signals, the inverted crown-second-pulled-position   40  notes a
movable border line between an area whose signal P63 and inverted
crown-first-pulled-position  local time  is 2400 hours something, i.e.,
zero hours signal P64 from the switching circuit 52 and the nor-  AM
something and an area whose local time is 2300 mal mode signal P117 from
the mode controlling cir-  hours something, i.e., 1100 hours PM something.
The cuit 114. These input signals are each "H" level. Ac-  movable border
line 204 turns in the direction of an cordingly, the AND 81 provides a
fourth input signal,  45  arrow mark 205. Namely, it turns westward around
i.e., the second push signal P61 supplied from the  the earth once per 24
hours. Numeral 206 denotes a switching circuit 52.
today's area which is on the west side of the Date Line According to the
second push signal P61 from the  203 and on the east side of the movable
border line AND 81 and predetermined one of the frequency-div-  204. The
area 206 has a single date, for example, to- ided signals PSI, the summer
time shift signal gen-  so  day. The remaining area excluding the today's
area erating circuit 82 provides a summer time shift signal  206 is a
yesterday's area 207 whose date Is one day P82 which is a one-shot signal
for once driving the  before that of the today's area. area Indicating hand
5 in the reverse turning direc-  Angles of the two sector areas 206 and 207
in- tion. The signal P82 is supplied to the area Indicating  crease or
decrease according to elapsing time. Just hand driving means 104, which
once drives the area  55  after the movable border line 204 crossed the
Date 



indicating hand 5 in the reverse turning direction. Ac-  Line 203, the
today's area 206 is very small, and the cordingly, the area indicating hand
5 is moved from  yesterday's area 207 Is the great majority. As time the
normal time scale 12 to the summer time scale 11  passes In a single day,
the today's area 206 Increases 8    15                 EP0407165B1
16 its ratio, and when the movable border line 204 (a  is, however,
connected to the terminal U of the coun- zero hour line) reaches the Date
Line 203 again, the  ter 122, so that the AND128 provides the signal P123
today's area 206 becomes the great majority. When  only when the count of
the counter 122 reaches the the movable border line 204 crosses the Date
Line  count 23 by an input to the terminal U. Namely, only 203, a one day
ahead area, i.e., a new today's area   5   when the area indicating hand 5
moves from MDY to is formed, and the old today's area becomes anew  AKLin
the normal turning direction, the AND 128 pro- yesterday's area.
vides the signal P123. The date of a certain area on the earth may      In
other words, only when the area indicating change when:
hand 5 crosses the Date Line from the east to the (1) The local standard
time or the local summer  10  west, the signal P123 is provided. With this
signal, it time of the area reaches zero hours AM.       is detected that
the count of the 48-base counter 122 (2) Another area is selected across
the Interna-  has changed from 22 to 23, and an operation of ad- tional
Date Line to the west or to the east.  vancing the date Is carried out. A
change in the date is always one day, and an   Similarly, when the count of
the 48-base counter increase or a decrease of the date depends on the   15
122 becomes 22, the 22nd count detecting circuit 124 crossing direction in
the case of above (2). The pres-  provides the detected signal P124 to one
Input of the ent Invention controls the above conditions with use  AND 129.
The other input of the AND 129 Is, however, of logic circuits and Indicates
a correct date. Taking  connected to the terminal Dof the counter 122, so
that the above conditions into account, the respective  the AND 129
provides the detected signal P124 only hands of the watch of the present
Invention are con-  20  when the count of the counter 122 becomes 22 by an
trolled according to the following rules:        input to the terminal D.
Namely, only when the area (1) When the dual time hand 7 crosses a 2400
indicating hand 5 moves from AKL to MDY, the AND hours scale in the normal
turning direction due to  129 provides the signal P124. naturally elapsing
time or a manual operation, a  This means that the signal P124 is provided
only date is advanced by one day.             25  when the area indicating
hand 5 crosses the Date (2) When the dual time hand 7 crosses the 2400
Line from the westto the east. Atthis moment, It Is de- hours scale in the
reverse turning direction, the  tected that the count of the 48-base
counter 122 has date Is delayed by one day.                   changed from
23 to 22, and an operation of delaying (3) When the area indicating hand 5
crosses the  the date is carried out. International Date Line in a westward
turn, the  30  When the count of the 24-base counter 125 date is advanced
by one day.                  reaches zero, the zero countdetecting circuit
126 pro- (4) When the area indicating hand 5 crosses the  vides the
detected signal P126 to one input of the International Date Line in an
eastward turn, the  AND 130. The other inputof the AND 13016, however, date
is delayed by one day.                   connected to the terminal U of the
24-base counter Operations of the circuits of the present Invention  35
125, so that the AND 130 provides the detected signal satisfy the above
rules. In this embodiment, the area  P126 only when the count ofthe 24-base
counter 125 indicating hand 5 may be turnable in both the east  reaches
zero by an input to the terminal U, i.e., only and west directions, or in
one of the directions. Oper-  when the dual time hand 7 moves from 2300
hours to ations of the date shifting detecting circuit 118 and re-  2400
hours. In a similar manner, when the count of lated circuits will be
explained.            40  the 24-base counter reaches 23, the 23rd count
de- With the crown 21 being at the non-pulled posi-  tecting circuit 127
provides the detection signal P127 tion, each of the ANDs 86 and 87 of the
date control-  to one input of the AND 131. At this time, if the count ling
circuit 74 receives, as first and second inputs, the  of the 24-base
counter 125 reaches 23 by an Input to inverted crown-second-pulled-position
signal P63  the terminal D of the counter 125 to which the other and
inverted crown-first-pulled-position signal P64  45  input of the AND 131
is connected, the AND 131 pro- each of "H" level. Accordingly, the AND 86
provides  vides the detected signal P127. The detected signals signals
supplied from the ANDs 128 and 130 of the  passed through the ANDs 128 to
131 under the date shifting detecting circuit 118, while the AND 87
above-mentioned conditions are supplied to the date provides signals
supplied from the ANDs 129 and  controlling circuit 74. 131. The 48-base
counter 122 changes its count in re-  50  The date advance signal
generating circuit 88 fol- sponse to signals supplied to its input
terminals U and  lows the detected signal from the AND 86 and prede- D and
provides the count signal P122 from its output  termined one of the
frequency-divided signals P51 terminal Q.
and provides a date advance signal P88 which is a When the count of the
counter 122 reaches 23,  one-shot signal for once driving the date hand 6
in the 



namely, when the area indicating hand 5 reaches the  55  normal turning
direction. The signal P88 Is supplied summer time scale of AKL, the 23rd
count detecting  to the date hand driving means 132, which advances circuit
123 provides the detected signal P123 to one  the date hand 7 by one day.
Input of the AND 128. The other input of the AND 128  The date return
signal generating circuit 89 fol- 9    17                 EP 0 407 165 B1
18 lows the detected signal from the AND 87 and prede-  Compared with
Fig.2, the second embodiment is termined one of the frequency-divided
signals P51,  characterized, in that a drive controlling means 71a and
provides a date return signal P89 for once driving  comprises an area
selecting, circuit 72 and a nor- the date hand 6 in the reverse turning
direction. The  mal/summer switching circuit 73, that the drive con- signal
P89 is supplied to the date hand driving means   5   trolling means 71a,  a
correcting, means 90a and a 132, which returns the date hand 7 by one day.
date shifting detecting circuit 118a differ from corre- Namely, the date
shifting detecting circuit 118 of  sponding ones of Fig. 2, and that the
date controlling this embodiment Is a drive controlling circuit that acts
and driving means 150 differs from the date control- when the counts of
counting means for counting the  ling circuit of Fg. 2. The correcting
means 90a resem- numbers of driving signals for the area indicating  10
bles the correcting means 90 of Fig. 2 but does not hand and dual time hand
reach respective predeter-  have the OR 93, AND 96 and date correction
signal mined values. The drive controlling circuit then gen-  generating
circuit 99 of Fig. 2. The date shifting de- erates driving signals for
moving the date hand in the  tecting circuit 118a resembles the date
shifting de- normal or reverse turning direction depending on an  tecting
circuit 118 of Fig. 2 but does not have the increase or a decrease of the
counts. In other words,  15  ANDs 128 to 131 of Fig. 2. the date shifting
detecting circuit 118 is a discrimina-  The date controlling and driving
means 150 com- tion circuit means for judging whether a count was in-
prises, as shown in Fig. 6, a date displaying circuit creasing or
decreasing to reach the predetermined  151; a year, month and date hands
driving means value.                                           178; year,
month and date hand trains and hands 182; 20  a date position detecting
circuit 183; a month position EXAMPLE 2
detecting circuit 188; and ayearpositlon detecting cir- cuit 192. A second
embodiment according to the present      The date displaying circuit 151
comprises ANDs invention will be explained. A feature of the second  152 to
155, 158, 159 and 164 to 169; ORs 156, 157, embodiment is an excluding
function in displaying a   25  160 to 163, 176 and 177; a date advance
signal gen- date. This function excludes non-existing dates such  erating
circuit 170; a date return signal generating cir- as February 29, 30 and
31, and thirty-firsts in April,  cuit 171; a year, month and date
correcting  signal June, September and November.
generating circuit 172; and one-pulse generating cir- Figure 4 is an
external plan view showing an ana-  cults 173 to 175. log electronic watch
having a date displaying func-  30  Operations of the circuit block
diagrams of Figs. tion, a non-existing date excluding function and a  5 and
6 will be explained. world time synchronizing function. In the figure, the
According to this embodiment having the non-ex- same parts as those of Fig.
1 are represented with  isting date excluding function, the year hand 9,
month identical reference marks.                       hand 8 and date hand
6 are initialized with a crown 21 On a dial 2, there are arranged hands and
scales  35  being at a second pulled position. Other specifics- similar to
those of the first embodiment, and in addi-  tions of the second embodiment
are the same as tion, a month hand 8 and month numerals 15 around  those of
the first embodiment Namely, under a nor- a four o'clock position of the
dial 2. Further, a year  mal using state with the crown 21 being at a
non-pul- hand 9 is fitted to the dial 2 around a one o'clock pos-  led
position, the dual time and date of an area option- ition, and year symbols
16 are arranged around the  40  ally selected by an area indicating hand 5
are com- year hand 9. These hands indicate the year, month,  pletely
synchronized. day and summer time or normal time of an area se-    An
operation of the second embodiment with the lected by an area indicating
hand 5, by excluding the  crown 21 being at the second pulled position will
be non-existing dates. Symbols LEAP YEAR, +1, +2 and  explained. +3 mean a
leap year, one year after the leap year, two   45  Under this state, a time
correction by an hour years after the leap year and three years after the
hand 3 and a minute hand 4 and an initialization of the leap year,
respectively. Similar to the first embodi-  area indicating hand 5 and a
dual time hand 7 are car- ment, it is supposed that the International Date
Line  ried out in manners similar to those of the first em- exists between
AKL and MDY among regional name    bodiment To initialize the year hand 9,
month hand 8 symbols 10. The year, month and date hands are syn-  50  and
date hand 6 with the crown 21 being at the sec- chronized through trains.
ond pulled position, a switching circuit 52 provides a Figure 5 is a
circuit block diagram of the second  third push signal P62. In the date
displaying circuit embodiment shown in Fig. 4, and Fig. 6 is a circuit
151, a crown-second-pulled-position signal P58 is 



block diagram showing a date controlling and driving  supplied to one input
of the OR 162 from which the means 150 in the circuit block diagram of Fig.
5.  55  signal P58 is supplied toone inputof theAND 166. An- Among
components of Fig. 5, those having the  other input of the AND 166 receives
a third push sig- same functions as those of the components of Fig. 2  nal
P62 and provides the signal P62. are represented with identical reference
marks.      According to the timing of the third push signal 10    19
EP 0 407 165 B1                20 P62 from the AND 166 and predetermined
one of fre-  spective counters ofthe date position detecting circuit
quency-divided signals P51, the year, month and date  183, month position
detecting circuit 188 and year correcting signal generating circuit 172
provides a  position detecting circuit 192 are not reset, sothat the year,
month and date correcting signal P172 which is  year, month and date
correcting signal P172 is sup- a one-shot signal for once driving the date
hand 6.   5   plied to an inputterminal U of the 31-base counter 184 (The
month hand 8 and year hand 9 are driven by the  to increase its count. When
the count Is changed to date hand 6 through the trains). The signal P172 Is
"1" an output terminal C of the 31-base counter 184 supplied to the year,
month and date hands driving  provides a carry signal to an input terminal
U of the means 178, which once drives the date hand 6 (month  12-base
counter 189 whose count is then Increased. hand 8, year hand 9) in a normal
turning direction.    10  When the count of the counter 189 is changed to
"1" The date position detecting circuit 183, month  an output terminal C of
the counter 189 provides a position detecting circuit 188 and year position
detec-  carry signal to an Input terminal U of the four-base tion circuit
192 have a 31-base counter 184, a 12-  counter 193 whose count is them
increased. base counter 189 and a four-base counter 193, re-    An output
terminal Q of the 31-base counter 184 spectively. These counters 184, 189
and 193 are re-  15  of the date position detecting circuit 183 provides
its set by the crown-second-pulled-position signal P58  own count to a 31st
count detecting circuit 185, 30th so that the detecting circuits 183, 188
and 192 may  count detecting circuit 186 and 29th count detecting not be
activated at all at this moment. For the initial-  circuit 187. Similarly,
an output terminal Q of the 12- zation, a user may adjust the area
indicating hand 5  base counter 189 provides Its own count to a month to a
normal time scalefor LON on regional name sym-  20  not containing 31 days
detecting circuit 190 and Feb- bols 10, the dual time hand 7 to "24" on
dual time nu-  ruary detecting circuit 191. An outputterminal Q of the
morals 14, the year hand 9 to LEAP YEAR, the month  four-base counter 193
provides its own count to a hand 8 to a border between January and December
leap year detecting circuit 194 and normal-year de- of month numerals 15,
and the date hand 6 to the first  tecting circuit 195. With these detecting
circuits, the date "1". With this adjustment, the 31-base counter  25
non-existing dates can be excluded in correcting the 184, 12-base counter
189 and four-base counter 193  year, month and date of a specified area,
with the are synchronized with the date hand 6, month hand 8  crown 21
being at the first pulled position. and year hand 9, respectively.
For example, with the crown 21 being at the first Next, an operation of the
second embodiment   pulled position, it Is supposed that a trial is made to
with the crown 21 at a first pulled position will be ex-  30  set "February
31 of a leap year". By pushing a button plained.
20, the year hand 9, month hand 8 and date hand 6 Under this state, the
area indicating hand 5 and  are adjusted in normal turning directions. For
the dual time hand 7 may be corrected in the similar man-  "February 31 of
the leap year, the 31-base detecting nersas those of the first embodiment
By pushing two  circuit 185 of the date position detecting circuit 183
buttons 18 and 19, the dual time of a required area  35  provides a signal
of "H" level to one input of the AND may be adjusted, with taking summer
time into ac-  167. The other input of the AND 167 receives an out- count,
If it is currently enforced in the area.   put of the month not containing
31 days detecting dr- An operation of the date controlling and driving
cult 190 which is "H" level due to "February". Accord- means 150 with the
crown 21 being at the first pulled  ingly, the AND 167 provides a signal of
"H level to the position will be explained.                  40  one-pulse
generating circuit 173. The one-pulse gen- it Is supposed that the
switching circuit 52 pro-  erating circuit 173 provides a signal similarto
the third vides a third push signal P62. In the date displaying  push
signal P62 to the year, month and date correct- circuit 151, one Input of
the OR 162 receives a crown-  ing signal generating circuit 172, thereby
once driving first-pulled-position signal P59 and provides the  the date
hand 6 In the normal turning direction. As a same to one Inputof theAND
166. Anotherinputofthe   45  result the date Is set to "March 1 of the leap
year". In AND 166 receives the third push signal P62. The AND  this way, in
setting year, month and day, the non-ex- 166 then provides the signal P62.
isting dates are excluded. According to the timing of the third push signal
An operation with the crown 21 being at the non- P62 from the AND 166 and
predetermined one of the  pulled position and the non-existing date
excluding frequency-divided signals P51, the year, month and   50  function
will be explained. date correcting signal generating circuit 172 provides
In this embodiment, the area changing and nor- a year, month and date
correcting signal P172 which  mal/summer switching operations are the same
as 



is a one-shot signal for once driving the date hand 6  those of the first
embodiment and therefore, their ex- in the normal turning direction. The
signal P172 is  planations are omitted. Explanations will be made for
supplied to the year, month and date hands driving  55  the case of moving
the area indicating hand 5 from means 178, which once drives the date hand
6 (month  MDY to AKL and the case of moving the dual time hand 8, year hand
9) In the normal turning direction.  hand 7 from "23" to 24 or from "24" to
"23". A first With the crown 21 at the first pulled position, the re-  push
signal P60 is supposed to be supplied to the    21                 EP 0 407
165 B1                 22 area selecting circuit 72. Then, similarto the
first em-  dual time of a specified area are synchronized, and bodiment,
the area indicating hand 5 is moved from  in addition, the date is
completely synchronized when one area to the adjacent area on the west
side. To fol-  the area is changed, or when the area's normal time low
this, the dual time hand 7 is delayed by one hour  is changed to its summer
time, or from the summer to reduce the count of a 24-base counter 125 of
the   5   time to the normal time. date shifting detecting circuit 118a by
one. If this  As described above, for the areachanging oper- makes the
counter to reach a count of 23, a 23rd count  ation by the area selecting
button 18 and the normal detecting circuit 127 is activated to provide a
signal  time to summer time or the summer time to normal P127 to one input
of the AND 155 of the date display-  time switching operation by the
normal/summer ing circuit 151. The other input of the AND 155 Iscon-  10
switching button 19 with the crown 21 at the non-pul- nected to a terminal
D of the 24-base counter 125  led position, the date and dual time (world
time) for which provides, in this case, a signal of "H" level. Ac-  normal
time or summer time of a presently selected cordingly, the AND 165 provides
the 23rd count de-  area are synchronized. tected signal P127 to the date
return signal generat-  In the above two embodiments, the area indicat- ing
circuit 171.                              15  ing hand 5 is moved only
westward from one area to According to the timing of the detected signal
the adjacent area. The detected signal P124 from the P127 and predetermined
one of the frequency-divid-  22nd count detecting circuit 124, therefore,
is not pro- ed signals P51, the date return signal generating cir-  vided
from the AND 129 or AND 153. cuit 171 provides a date return signal P171
for once  Even when the area indicating hand 5 is allowed driving the date
hand 6 (year hand 9, month hand 8)  20  to move eastward from one area to
the adjacent area, in the reverse turning direction. With the signal P171,
It is not necessary to change the date shifting detect- the year month and
date hands driving means 178   Ing circuits 118 and 118a. once drives the
date hand 6 (year hand 9, month hand 8) in the reverse turning direction.
Following the date  EXAMPLE 3 return signal P171, the date return signal
generating   25 circuit 171 provides a one-pulse count signal C171 to
Unlike the first embodiment, an area indicating an input terminal D of the
31-base counter 184 to de-  hand 5 of a world watch of this embodimentcan
move crease the count of the counter 184 by one. At this  in both the
eastward and westward directions. An ar- time, if the number of digits of
the count is reduced,  rangement of the embodiment will be explained with
an output terminal B of the 31-base counter 184 pro-  30  reference to Fig.
7. vides a digit reduced signal to an input terminal D of  In Fig. 7, the
summer time/normal time switching the 12-base counter 189, thereby reducing
the count  circuit of the embodiment of Fig. 2 is omitted, and in- of the
counter 189 by one. At this time, if the number  stead, an east-bound
rotation controlling circuit for of digits of the count of the counter 189
is reduced, an  the area indicating hand 5 is added. Naturally, this output
terminal B of the counter 189 provides a digit  35  embodiment can also
employ the normal/summer reduced signal to an input terminal D of the
four-base  switching circuit and an east/west optional moving cir- counter
193, thereby reducing the count of the coun-  cult for the area indicating
hand 5. In Fig. 7, compo- ter 193 by one.
nents that are the same as those of Fig. 2 are repre- If a non-existing
date is produced by the above re-  sented with identical reference marks. A
difference ductions In the counts, the respective one-pulse gen-  40
between the embodiments of Figs. 7 and 2 is that the erating circuits 172
to 174 provide signals according  embodiment of Fig. 7 does not have the
normal/sum- to the respective detecting circuits, In a manner sim-  mer
switching circuit 73 of Fig. 2 and, accordingly, the liar to that of the
date setting operation with the crown  binary counter 116  of Fig. 2. 21
being at the first pulled position. One input of the  The third embodiment
of Fig. 7 is characterized AND 159 receives the detected signal P127 of the
45  by a switch 55 having a west-bound rotating function 23rd count
detecting circuit 127, and the other input  for the area indicating hand 5;
a switch 56 having an oftheAND 159 receives a pulse for excluding the non-
east-bound rotating function; and an area selecting existing date. This
pulse is supplied from the AND 159  circuit 72b involving, unlike the area
selecting circuit to the date return signal generating circuit 171, which
72 of Fig. 2, a west-bound rotating area signal gener- again provides a
signal for once driving the date hand  so  ating circuit 76W, a dual time
return signal generating 6 (year hand 9, month hand 8) in the reverse
turning  circuit 77W for west bound rotation (a circuit for con- direction.
trolling the reverse rotation of a local time indicating 



In this way, according to the non-existing date ex-  hand, i.e. a dual time
hand), an east-bound rotating cluding function, the date hand 6 turning in
the nor-  area signal generating circuit 76E, and a dual time ad- mal
direction skips the non-existing dates in the same   55  vance signal
generating circuit 77E for east-bound ro- direction, and when the date hand
6 is turning in the  tation (a circuit for controlling the normal rotation
of reverse direction, skips the non-existing dates in the  the dual time
hand). reverse direction. Once a date is set, the date and
UnliketheembodimentofFig.2thatemploysthe 12    23                 EP 0 407
165 B1                 24 48-base counter 122 for controlling the area
indicat-  A signal P129b is supplied when the count of the 24- ing hand, a
date shifting detecting circuit 118b of the  base counter 122b is changed
from 12 to 11 to return third embodiment employs a 24-base counter 122b.  a
date by one day. Further, instead of the 23rd count and 22nd count de-
tecting circuits 123 and 124 of Fig. 2, the circuit 118b   5   EXAMPLE 4 of
the third embodiment employs 12th count and 11th count detecting circuits
123b and 124b. Accordingly,  A world watch according to another embodiment
a drive controlling circuit 71b of Fig. 7 comprises an  of the present
invention will be explained with refer- area selecting circuit 72b and a
date displaying  ence to Fig. 8. The example of Fig. 8 Is basically the
means 74.                                    10  same as that of Fig. 2 but
has no normal time/summer A count-down input terminal D of the 24-base
time function. In addition, unlike the date shifting de- counter 122b
receives an output signal C76E from the  tecting circuit 118 referred to as
the drive controlling east-bound rotating area signal generating circuit
circuit or the discrimination circuit of the previous em- 76E. An output of
the dual time advance signal gen-  bodiments, the embodiment of Fig. 8
moves an area orating circuit 77E Is supplied to a count-up Input ter-  15
indicating hand without judging and correcting a date minal U of another
24-base counter 125 of the date  In response to a turning direction of the
area Indicat- shifting detecting circuit 118b. Regional name sym-  Ing
hand. In Fig. 8, components that are the same as bols are arranged, for
example, LON=O, AKL=12,    those of Fig. 2 are represented with Identical
refer- PAR=23, MDY=11, etc. In this embodiment, the oper  once marks. The
embodiment of Fig. 8 does not have ation and movements of the area
indicating hand 5 in  20  the normal/summer switching circuit 73 and mode
the west-bound rotation are the same as those of the  controlling circuit
114 of the previous embodiments. embodiment of Fig. 2, so that their
explanations will  Adate shifting detecting circu 118c of Fig.8 employs be
omitted.                                       a 24-base counter 122c
instead of the 48-base coun- The case of moving the area Indicating hand 5
in  ter 122, for checking the movement of the area indi- the east direction
will be explained.        25  cating hand. Further, the circuit 118c
employs only a Firstly, a crown 21 is set to a non-pulled position,  12th
count detecting circuit 123c instead of the 23rd and the switch 56 is
turned ON. The switch 56 pro-  count and 22nd count detecting circuits 123
and 124 vides anoutputsignal P61 toanAND 75E. Since other  of Fig. 2. A
date controlling circuit 74c slightly differs two inputs of the AND 75E are
each "H", the signal  from that of Fig. 2. P61 passes through the AND 75E
and is supplied to  30  Operations and movements of the fourth embodi- the
east-bound rotating area signal generating circuit  ment are nearly equal
to those of the arrangement of 76E and to the dual time advance signal
generating  Fig. 2. Relations of a date displaying means 74cto the circuit
77E. According to the timing of a frequency-  date shifting detecting
circuit 118c will be explained. divided signal P51, the east-bound rotating
area sig-  With a crown being at a non-pulled position, It Is nal
generating circuit 76E provides an output signal  35  supposed that an area
selecting button 18 is pushed. P76E to an area indicating hand driving
means 104,  An AND 75 receives, as its first and second input sig- thereby
moving the area indicating hand5byonestep     nals, an inverted
crown-second-pulled-position sig- to an area on the east side. At the same
time, the sig-  nal P63 and an Inverted crown-first-pulled-position nal
generating circuit 76E provides a count signal  signal P64 from a switching
circuit 53. The signals C76E to the count-down input terminal D of the 24-
40  P63 and P64 are each "H" level, so that the AND 75 base counter 122b of
the date shifting detecting cir-  provides a third input signal, i.e., a
first push signal cuit 118b, thereby reducing the count of the counter  P60
supplied from the switching circuit 52. 122b.
According to the timing of the first push signal On the other hand, the
dual time advance signal  P60 from the AND 75 and predetermined one of fre-
generating circuit 77E provides a signal P77E to a   45  quency-divided
signals P51, an area changing signal dual time hand driving means 109.
Accordingly, a dual  generating circuit 76 provides an area changing sig-
time hand (an area standard time indicating hand)  nal P76 which isa
one-shot signal for once driving the driving circuit 111 is driven to
advance the dual time  area indicating hand 5 in a normal rotating
direction. hand by one hour.                                 The signal P76
is supplied to an area indicating hand The output signal P77E is also
supplied to the   50  driving means 104, which once moves the area indi-
count-up input terminal U of the 24-base counter 125  cating hand 5 from a
certain city on regional name 



of the date shifting detecting circuit 118b, thereby In-  symbols 10 to the
next city. creasing the count of the counter 125. An operation  The area
changing signal P76 is also supplied to of the date shifting detecting
circuit 118b is the same  an inputterminal I of the 24-base counter 122c of
the as that of the date shifting detecting circuit 118 of Fig.  55  date
shifting detecting circuit 118c thereby increas- 2. In the detecting
circuit 118b, a signal P128b is sup-  ing the count of the counter 122c.
The counter 122c plied when the count of the 24-base counter 122b is  Is
storing a position of the hand 5 which has been cor- changed from 11 to 12
to advance a date by one day.  rected and set with the crown being at a
first pulled 13    25                 EP 0 407165 B1                 26
position. If the 24-base counter 122c reaches a count  P89 is supplied to a
date hand driving means 132, of 12, i.e., if the area indicating hand 5 has
been  which once drives the date hand 6 to follow the move- moved from MDY
to AKL, the 12th count detecting cir-  ment of the dual time hand 7, only
when the dual time cult 123c is activated to provide a detected signal
hand 7 has once been returned from "24" to 23' on P123c. The signal P123c
is supplied to an OR 84c of   5   dual time numerals 14. the date
displaying means 74c, and then to an AND    As explained above, when the
area selecting but- 86. The AND 86 receives, as its first and second input
ton 18 is pushed with the crown being at the non-pul- signals, the inverted
crown-second-pulled-position  led position to select an area, the date and
dual time signal P63 and inverted crown-first-pulled-position  (world time)
of the selected area are synchronized. signal P64 from the switching
circuit 52. These sig-  10 nals are each "H" level, so that the AND 86
provides  EXAMPLE 5 its third input signal, i.e., the detected signal
P123c. The signal P123c is supplied to a date advance signal  In the above
embodiments, the area indicating generating circuit 88, which provides a
one-shot sig-  hand 5 and dual time hand 7 are correctly controlled nal P88
foradvancing a date hand 6 in a normal turn-  15  bytaking the
international Date Une into accountwith ing direction by one day by means
of a date hand driv-  use of the controlling circuits, i.e., the
discrimination ing means 132.                                   circuits.
The fifth embodiment does not have such According to the timing of the
first push signal  complicatedfunctions butonlyasummertime/normal P60 from
the AND 75 and predetermined one of the  time switching circuit. Figure 9
is an external front frequency-divided signals P51, a dual return signal
20  view showing an analog electronic watch having a generating circuit 77
provides a dual return signal  world time function according to the fifth
embodi- P77 for once driving a dual time hand 7 in a reverse  ment of the
present Invention. What is different from turning direction. The signal P77
Is supplied to a dual  Fig. 1 is that, instead of the date hand 6 and date
nu- time hand driving means 109, which once drives the  merals 13, the
fifth embodiment has a normal time dual time hand 7 in the reverse turning
direction. As  25  scale 206, a summer time scale 207 and a mode hand a
result, the dual time hand 7 is returned by one hour,  215 for selectively
indicating the normal time and thereby following the area indicating hand 5
which  summertime scales. On the side face of the watch, a has been moved
to the next area on the west side.  mode hand correcting button 214 Is
disposed, and a Here, the dual time return signal generating circuit 77
button 19 Is used as a normal/summer switching but- provides, together with
the dual time return signal  30  ton. P77, a count signal C77, which is
supplied to an input  When a crown 21 is set to a second pulled posi-
terminal D of a 24-base counter 125c of the date shift-  tion, a switch 53
is operated. When the crown 21 is ing detecting circuit 118c, thereby
increasing the  set to a first pulled position, a switch 54 is operated.
count of the counter 125c. At this time, if a zero count  When a time zone
selecting button 18 Is pushed, a detecting circuit 126c is activated, a
detected signal  35  switch 55 is operated. When the normal/summer P1 23c
is supplied to one input of an AND 130. Another  switching button 19 is
pushed, a switch 56 is operat- input of the AND 130 receives a signal of L
level be-  ed. When the mode hand correcting button 214 Is cause a terminal
U of the 24-base counter 125c is low  pushed, a switch 56 is operated.
level. The AND does not provide, therefore, a signal  The mode hand 215 is
fitted to a dial 2. The mode P130.
40  hand 215 turns round by two steps to Indicate one of Similarly, if a
23rd count detecting circuit 127c is  the black-dot summer time scale 207
and bar-like activated, a detected signal P127c is supplied to one  normal
time scale 206, thereby indicating which of a input of an AND 131. Another
input of the AND 131 re-  summer time function and a normal time function
is ceives a signal C77 of "H" level, so that the AND 131  selected.
provides an output signal P131 of "H" level. Then, an  45  Figure 10 is a
circuit block diagram showing the AND 87 of the date displaying means 74c
receives, as  embodiment of Fig. 9. its first and second input signals, the
Inverted crown-  In Fig. 10, components that are the same as
second-pulled-position signal F63 and inverted   those of Fig. 2 are
represented with identical refer- crown-first-pulled-position signal P64.
Since the sig-  ence marks. nals P63 and P64 are each "H" level with the
crown   50  The difference of Fig. 10 from Fig. 2 will be ex- 



being at the non-pulled position, the AND 87 provides  plained. A drive
controlling circuit 71d of Fig. 10 does the output signal P131 supplied
from the AND 131 to  not include the date controlling circuit 74 of Fig. 2.
A a date return signal generating circuit 89.      correcting means 90d has
a mode correcting signal According to the signal from the AND 87 and pre-
generating circuit 99d instead of the date correcting determined one of the
frequency-divided signals P51,  55  signal generating circuit 99 of the
correcting means the date return signal generating circuit 89 provides  90
of Fig. 2. The arrangement of Fig. 10 does not have a date return signal
P89 for once driving the date  the date shifting detecting circuit 118 of
Fig. 2. In- hand 6 In the reverse turning direction. The signal  stead,
Fig. 10 has a mode hand driving means 200. 14    27                  EP 0
407 165 B1                28 Wiring to respective circuits of Fig. 10 Is
also different  215 to the normal time scale 206, and then the mode from
that of Fig. 2. The details of Fig. 10 will be ex-  hand 215 and mode
controlling circuit 114d are plained. By pushing the time zone selecting
button  phased to each other. With the crown 21 being at the 18,
normal/summer switching button 19 and mode    second pulled position,
othercircuitssuch as the time hand correcting button 214, the switches 55,
56 and   5   displaying means 65 and drive controlling circuit 71d 57 are
turned ON, respectively, to output first push  are not operated at all.
Next,it is supposed that the signal P60, second push signal P61 and third
push  switching circuit 52 provides the first push signal P6O signal P62,
respectively.                         with the crown 21 at a first pulled
position. In the cor- Similar to the mode controlling circuit 114 of Fig.
recting means 90d, an OR 91 provides its one input 2, the mode controlling
circuit 114d comprises a bina-  10  signal, i.e., the
crown-first-pulled-position signal P59. ry counter 11d, an OR 115d and an
INV 117d. An In-  When the first push signal P60 is provided from the put
terminal I of the binary counter 116d receives an  switching circuit 52
with the crown being at the first output signal of the OR 115d, and a reset
input termi-  pulled position, the OR 91 provides the crown- nal R thereof
receives a crown-second-pulled-     second-pulled-position signal P57 of
"H" level to one position signal P58. According to these input signals,  15
inputof an AND 94. Then, theAND 94 providesits an- the binary counter 1 16d
provides, from Its output ter-  other Input signal, I.e., the first push
signal P60. minal Q, a summer mode signal P116d under a sum-      According
to the timing of the first push signal mer time function selected state,
and a normal mode  P60 from the AND  94 and predetermined one of the signal
P117d through the INV 117d under a normal  frequency-divided signals P51,
the time zone hand time function selected state.                20
correcting signal generating circuit 97 provides atime The mode hand
driving means 200 comprises an   zone hand correcting signal P97 which is a
one-shot OR 201, a mode hand driving circuit 202 that receives  signal for
once driving the time zone hand 204 in a an output signal ofthe OR 201, and
afourth motor203  normal turning directlon.When the signal P97 is sup-
driven according to an output signal of the circuit 202  plied to the time
zone hand driving means 104, the to drive mode hand train and hands.
25  time zone hand 204 is once driven in the normal turn- The dual time
hand driving means 109 comprises  ing direction. an OR 110, a dual time
hand driving circuit 111 that  With the crown being at the first pulled
position, receives an output signal of the OR 110, and a third  it is
supposed that the switching circuit 52 provides motor 112 driven according
to an output signal of the  the third push signal P62. In the correcting
means circuit 111.                                 30  90d, the OR 361
receives the crown-first-pulled- Operations of the circuits of this
embodiment are  position signal P59 and outputs the same. Similar to
basically the same as those of Fig. 2, so that explan-  the
crown-second-pulled state, the mode hand 215 is ations thereof are omitted.
Operations peculiar to the  once driven in the normal turning direction
according embodiment will be explained.                     to the mode
hand correcting signal P363. With the crown 21 being at a second pulled
pos-  35  In the mode controlling circuit 114d, however, the ition, it Is
supposed that the switching circuit 52 pro-  binary counter 116d Is not
resetwith the crown being vides the third push signal P62. In the
correcting  at the first pulled position, so that an output level of means
90d, one input of an OR 361 receives the    the binary counter 116d is
inverted by the simultane- crown-second-pulled-position signal P58 of "H"
level  ous supply of the mode hand correcting signal P363. and provides the
same to an AND 362. Accordingly,  40  Namely, if thenormal modesignal P117d
Isbeing theAND 362 provides its another input signal, I.e., the  supplied
the summer mode signal P116d starts to be third push signal P62.
supplied, and If the summer mode signal P116d is be- According to the
timing of the third push signal  ing supplied, the normal mode signal P117d
starts to P62 from the AND 362 and predetermined one of fre-  be supplied.
For every pushing operation, the time quency-divided signals P51, the mode
correcting sig-  45  zone hand 204 alternately indicates the normal time
nal generating circuit 99d provides a mode correcting  scale 206 and
summertimescale 207. With the crown signal P363 which is a one-shot
signalforonce driving  being at the first pulled position, it is supposed
that the mode hand 21 5 in a normal turning direction. The  the switching
circuit 52 provides the second push sig- signal P363 is supplied to the
mode hand driving  nal P61. In the correcting means 90d, one Inputsignal 



means 200, which once drives the mode hand 215 in  50  of the AND 95 is the
crown-first-pulled-position signal the normal turning direction.
P59 of "H" level, so that the AND 95 provides its an- The mode correcting
signal P363 is also supplied  other Input signal, I.e., the second push
signal P61 to the mode controlling circuit 114d. In the mode con-  which
has passed the OR 92. trolling circuit 114d, however, the binary counter
116d  According to the timing of the second push signal is reset by the
crown-second-pulled-position signal  55   P61 from the AND 95 and
predetermined one of the P58, so that the normal mode signal P117d from the
frequency-divided signals P51 the dual time correct- INV 117d is
continuously provided.                ing signal generating circuit 98
provides a dual time For initialization, a user adjusts the mode hand
correcting signal P98 which Is a one-shot signal for 15    29
EP 0 407165 B1                 30 once driving the dual time hand 205 in a
normal turn-  turn signal P80 for once driving the dual time hand ing
direction. When the signal P98 is supplied to the  205 in a reverse turning
direction. When the signal dual time hand driving means 109, the dual time
hand  P80 Is supplied to the dual time hand driving means 205 is once
driven in the normal turning direction.  109, the dual time hand 205 is
once driven to follow Namely, with the crown being at the first pulled   5
the time zone hand 204 that has been moved to the position, the two buttons
18 and 19 are pushed to ad-  normal time scale 206, so that the dual time
display just the dual time of an optional city taking summer  is delayed by
one hour. time of the city into consideration.                 Switching
from normal time to summer time will With the crown being at the first
pulled position,  be explained. the inverted crown-second-pulled-position
signal P63   10  With the crown being at the non-pulled position from the
switching circuit 52 is "H" level to put a time  with the mode hand 215
indicating the normal time signal generating circuit 66 of the time
displaying  scale 206, the normal/summer switching button 19 is means 65
into an output enable state. Accordingly, a  pushed. The AND 81 receives,
as Its first, second and time signal P66 of one minute Interval is supplied
In  third input signals, the normal mode signal P117d response to
predetermined one of the frequency-div-  15  from the mode controlling
circuit 114d and the invert- ided signals P51. When the signal P66 is
supplied to  ed crown-second-pulled-position signal P63 and In- an hour and
minute hands driving means 100, a min-  verted crown-first-pulled-position
signal P64 from the ute hand 4 is driven for one minute portion, with an
switching circuit 52. Since these three input signals hour hand 3
interlocking with the minute hand 4.  are each "H" level, the AND 81
provides its fourth In- With the crown being at the first pulled position,
20  put signal, Le., the second push signal P61 from the the drive
controlling circuit 71d is not operated.  switching circuit 52. Operations
of the normal/summer switching cir-   According to the timing of the second
push signal cult 73, mode controlling circuit 114d and mode hand  P61 from
the AND 81 and predetermined one of the driving means 200 will be
explained.             frequency-divided signals P51, the summer time shift
Switching from summer time to normal time will  25  signal generating
circuit 82 provides a summer time be explained.
shift signal P82 which is a one-shot signal for once Firstly, the
normal/summer switching button 19 is  driving the mode hand 21 5 in a
normal turning direc- pushed with the crown being at the non-pulled posi-
tion. When the signal P82 is supplied to the mode tion under a summer time
function selected state. An  hand driving means 200, the mode hand 215 is
once AND 78 receives, as its first second and third input  30  driven in
the normal rotating direction to indicate the signals, the summer mode
signal P11 7d from the  summertimescale207.Thesummertimeshiftsignal mode
controlling circuit 114d and the Inverted crown-  P82 Is also supplied to
the mode controling circuit second-pulled-position signal P63 and inverted
114d to invert the binary counter 116d.As a result the
crown-first-pulled-position signal P64 from  the  summermodesignal P116d is
provided instead of the switching circuit 52. These input signals are each
"H"  35  normal mode signal p117d, thereby changing the level, so that the
AND 78 provides its fourth input sig-  mode. nal, i.e., the second push
signal P61 supplied from  According to the timing of the second push signal
the switching circuit 52.                         P61 from the AND 81 and
predetermined one of the According to the timing of the second push signal
frequency-divided signals P51, the dual time ad- P61 from the AND 78 and
predetermined one of the  40  vance signal generating circuit 82 provides a
dual frequency-divided signals P51, a normal shift signal  time advance
signal P83 for once driving the dual generating circuit 79 provides a
normal shift signal  time hand 205 in a normal turning direction. When the
P79 which is a one-shot signal for once driving the  signal P83 Is supplied
to the dual time hand driving time zone hand 204 in a normal turning
direction.  means 109, the dual time hand 205 is once driven in When the
signal P79 is supplied to the mode hand   45  the normal turning direction
to advance the dual time driving means 200, the mode hand 215 is once
driven  indication by one hour, thereby following the time in the normal
turning direction. As a result, the mode  zone hand 204 that has been moved
to the summer hand 215 is moved from the summer time scale 207  time scale
207. 



to the normal time scale 208. At the same time, the  As described above, an
analog electronic watch normal shift signal P79 is supplied to the mode
con-  60  according to the present invention Indicates not only trolling
circuit 114d. Then, the binary counter 116d is  local standard time
information of a specified area but inverted, and Instead of the summer
mode signal  also correct date Information thereof, thereby widen- P116d,
the normal mode signal P11 7d is supplied to  ing practical usage of the
watch. change the mode.                                     When auser of
the watch manipulates it in vari- According to the timing of the second
push signal  55  ous ways to see changes in date display, the user P61 from
the AND 78 and predetermined one of the  may learn the meaning of the
International Date Line frequency-divided signals P51, the dual time return
and its position. For example, it Is understood that a signal generating
circuit 80 provides a dual time re-  time difference between Auckland and
Midway is 16    31                 EP 0 407 165 B1                     32
seemingly about one hour but actually 23 hours. The  3. An analog world
watch according to claim 1 or various hands of the watch may also tell the
user of a  claim 2, wherein each of said areas has a normal place having
the earliest time in the world and time  time mark (12) and a summertime
mark (11) that variations of various areas in the world. In this way,  are
selectively Indicated with sald area Indicating the watch according to the
present invention can pro-   5  hand, and said drive controlling circuit
Includes a vide many pieces of information in an analog form that  circuit
means (73) for advancing said local time is a main stream of current
electronic watches. In ad-  indicating hand and corresponding one of said
dition, the watch of the present invention Is fashion-  counting means by
one hour portion when said able and practical.
area indicating hand is moved from the normal Further, the watch of the
present invention can in-  10  time mark to the summer time mark In one of
said dicate normal time and summer time for each time     areas. zone.
According to the indication of the summer or normal time, the local time of
the time zone in ques-  4. An analog world watch according to any one of
tion is automatically corrected and displayed, so that  claims 1 to 3,
further comprising: no error may occur in reading the local time.  15
an indicating means (8, 15) for indicating at least a month; a driving
means (178) for driving said indi- Claims
cating means; and a quick-feed controlling circuit means 1.  An analog
world watch having an hour hand (3)  20  (188) for letting said date
indicating hand skip and a minute hand (4) for usual time indication, a
non-existing dates depending on days of a spe- plurality of symbols (10)
disposed on a dial (2) to  cifled month. represent areas having respective
time differ- ences, an area indicating hand (5) forspecifying  5. An analog
world watch having an hour hand (3) one of said areas by indicating one of
said sym-  25  and a minute hand (4) for usual time indication, a bols, a
local time indicating hand (7) for indicating  plurality of symbols (10)
disposed on a dial (2) to the local time of said specified area at least in
represent areas having respective time  differ- hours, and a date
indicating hand (6) for indicat-  ences, an area indicating hand (5)
forspecifying ing a date of said specified area, said hands be-  one of
said areas by indicating one of said sym- ing driven by respective step
motors (102, 107,  30  bols, a local time indicating hand (7) for
indicating 112, 135) each having a driving circuit (101, 106,  the local
time of said specifled area at least In 111, 134), the analog world watch
being charac-   hours, and a date indicating hand (6) for Indicat- terised
by comprising:                            ing a date of said specified
area, said hands be- counting means (122, 125) for counting      ing driven
by respective step motors (102, 107, the numbers of driving signals used
for driving   35  112, 135) each having a driving circuit (101  106, said
area indicating hand and local time Indicat-  111, 134), the analog world
watch being charac- ing hand, respectively; and
terised by comprising: a drive controlling circuit (118) for generat-
counting means (122b, 125) for counting ing, when the count of at least one
of said count-  the numbers of driving signals used for driving ing means
reaches a predetermined value, a driv-  40  said area indicating hand and
local time indicat- ing signal for driving said date indicating hand in
ing hand, respectively, thereby storing the posi- a normal or reverse
turning direction based on a  tions of said hands; judgment whether said
predetermined value has           a discriminating circuit means (76W,76E),
been attained by an increase in the count or by a  provided at least for
one of said counting means, decrease in the count.                    45
forjudgingwhetherthe count of said one counting means has reached a
predetermined value by an 2. An analog world watch according to claim 1,
increase In the count or by a decrease in the 



whereinareferencecountvaluecorrespondingto        count, thereby judging
from which direction the the International Date line is set at least for
one  hand corresponding to said one counting means of said counting means
that counts the number of  5o  has reached a predetermined position; and
driving signals used for driving said area indicat-     a controlling
circuit (77W,77E) for control- ing hand, said date Indicating hand being
driven  ling the moving directions of said area indicating in the normal or
reverse turning direction based  hand and local time indicating hand
according to on a judgment whether the count of said one       said
discriminating circultmeans, said controlling counting means is increased
beyond said refer-  55  circuit and discriminating circuit means being log-
ence count value or decreased from said refer-    ically arranged to move
said local time indicating ence count value.
hand in a reverse direction (a normal direction) when said area indicating
hand is moved west- 17    31                  EP 0 407165 B1
32    [err] *  C   L   M   S * seemingly about one hour but actually 23
hours. The  3. An analog world watch according to claim 1 or various hands
of the watch may also tell the user of a  claim 2, wherein each of said
areas has a normal place having the earliest time in the world and time
time mark (12) and a summertime mark (11) that variations of various areas
in the world. In this way,  are selectively indicated with said area
Indicating the watch according to the present invention can pro-   5  hand,
and said drive controlling circuit includes a vide many pieces of
information In an analog form that  circuit means (73) for advancing said
local time is a main stream of current electronic watches. in ad-
Indicating hand and corresponding one of said dition, the watch of the
present invention Is fashion-  counting means by one hour portion when said
able and practical.                                    area indicating hand
is moved from the normal Further, the watch of the present Invention can
in-  10  time mark to the summer time mark in one of said dicate normal
time and summer time for each time       areas. zone. According to the
indication of the summer or normal time, the local time of the time zone In
ques-  4. An analog world watch according to any one of tion is
automatically corrected and displayed, so that  claims 1 to 3, further
comprising: no error may occur in reading the local time.  15           an
indicating means (8, 15) for Indicating at least a month; a driving means
(178) for driving said Indi- Claims
cating means; and a quick-feed controlling circuit means 1. An analog world
watch having an hour hand (3)  20   (188) for letting said date Indicating
hand skip and a minute hand (4) for usual time indication, a  non-existing
dates depending on days of a spe- plurality of symbols (10) disposed on a
dial (2) to  cifled month. represent areas having respective time differ-
ences, an area Indicating hand (5) for specifying  5. An analog world watch
having an hour hand (3) one of said areas by indicating one of said sym-
25  and a minute hand (4) for usual time indication, a bols, a local time
indicating hand (7) for indicating  plurality of symbols (10) disposed on a
dial (2) to the local time of said specified area at least in  represent
areas having respective time differ- hours, and a date indicating hand (6)
for indicat-  ences, an area indicating hand (5) for specifying ing a date
of said specified area, said hands be-  one of said areas by indicating one
of said sym- ing driven by respective step motors (102, 107,  30  bols, a
local time indicating hand (7) for indicating 112, 135) each having a
driving circuit (101, 106,  the local time of said specified area at least
in 111, 134), the analog world watch being charac-    hours, and a date
Indicating hand (6) for indicat- terised by comprising:
ing a date of said specified area, said hands be- counting means (122, 125)
for counting        ing driven by respective step motors (102, 107, the
numbers of driving signals used for driving   35  112, 135) each having a
driving circuit (101, 106, said area indicating hand and local time
indicat-   111, 134), the analog world watch being charac- ing hand,
respectively; and                        terised by comprising: a drive
controlling circuit (118) for generat-     counting means (122b, 125) for
counting Ing, when the count of at least one of said count-  the numbers of
driving signals used for driving ing means reaches a predetermined value, a
driv-  40  said area indicating hand and local time indicat- ing signal for
driving said date indicating hand in  ing hand, respectively, thereby
storing the posi- a normal or reverse turning direction based on a   tions
of said hands; judgment whether said predetermined value has            a
discriminating circuit means (76W,76E), been attained by an increase in the
count or by a  provided at least for one of said counting means, decrease
in the count.                     45      forjudging whetherthe countof
said one counting 



means has reached a predetermined value by an 2. An analog world watch
according to claim 1,         increase in the count or by a decrease in the
wherein a referencecountvaluecorrespondingto       count, thereby judging
from which direction the the International Date line is set at least for
one  hand corresponding to said one counting means of said countingrmeans
that counts the numberof  50  has reached a predetermined position; and
driving signals used for driving said area indicat-      a controlling
circuit (77W,77E) for control- ing hand, said date Indicating hand being
driven   ling the moving directions of said area Indicating in the normal
or reverse turning direction based   hand and local time indicating hand
according to on a judgment whether the count of said one        said
discriminating circuit means, said controlling counting means Is increased
beyond said refer-  55  circuitanddiscriminatingdrcuitmeans beinglog- ence
count value or decreased from said refer-     Ically arranged to move said
local time indicating ence count value.
hand in a reverse direction (a normal direction) when said area indicating
hand is moved west- 17    33                  EP 0 407 165 B1 [err]
*  C  L  M  S  * ward (eastward), and to move said date indicat-    Datums
des spezifizierten Gebietes, wobel die ing hand by one day portion in a
normal direction  Zeiger durch jewellige Schrittmotoren (102, 107, (a
reverse direction) when said area Indicating    112, 135) angetrieben
werden, die jewells elnen hand crosses a position corresponding to the In-
Trelberschaltkreis (101,106i 111, 134) aufwel- ternational Date Line.
5       sen, wobel die Analog-Weltuhr dadurch gekenn- zeichnet ist, daB ale
folgendes beinhaltet 6. An analog watch having a world time function for
ZahleInrichtungen (122,125) zum.Zahlen der An- indicating, in addition to
the time of a present   zahi von zum Antrelben des gebietsanzeigenden
place, the standard time of another place, com-    Zeigers beziehungsweise
des ortszeltanzeigen- prising:                                   10
den Zeigers verwendeten Treibersignalen; und a first dial (2) having a
plurality of zones  elnen Treibersteuerschaitkreis (118), um, wenn (10)
each having a reference mark such as an       der Zfahlwert von wenigatens
elner der Zahleln- area name, said zones being defined by angles
richtungen einen vorgegebenen Wert erreicht, corresponding to time
differences relative to      ein Trelbersignal zu erzeugen, urn den datums-
Greenwich Mean Time (GMT) or the World Time   15   anzeigenden Zeiger In
eine normale oder Rcick- defined by Universal Time Coordinated (UTC);
warts-Drehrichtung In Abhfingigkelt von elner a first hand (5) for
Indicating one of said  Feststellung anzutreiben, ob der vorgegebene marks
of said zones on said first dial;            Wert durch esne Zunahme des
Zahlwertes oder a drive controlling circuit (70, 72, 73) for  eine Abnahme
des Zihlwertes erreicht wurde. calculating a specific time difference,
relative to  20 the GMT or the World Time defined by Universal  2.
Analog-Weltuhr nach Anspruch I,. wobel eln Time Coordinated (UTC), of one
of said zones;      Referenzzahlwert entsprechend der internatio- and
nalen Datumsiinle wenigstens ffir eine der Zihl- a displaying means (7, 14)
for switching     einrichtungen gesetzt wird, welche die Anzahl and
displaying the local time of said one zone   25  von zum Antreiben des
gebletsanzeigenden Zel- with hands, based on a result of the calculation of
gers verwendeten Treibersignalen zahIt, wobel said drive controlling
circuit;                    der datumsanzeigende Zelger In der normalen the
analog watch being characterised by      oder der Ruckwarts-Drehrichtung In
AbhAngig- comprising:                                        kelt von elner
Feststesl1ung angetrieben wird, ob a second dial having normal time and
sum-  30  der Zahiwert der elnen Zahleindchtung fber den mer time symbols
(206, 207) for identifying that   Referenzzahlwert hinaus angewachsen oder
un- presently displayed world time is normal time or  ter den
Referenzzahlwert gefallen Ist. summer time; a second hand (215) for
indicating one of  3. Anaiog-Weltuhr nach Anspruch 1 oder Anspruch said
symbols on said second dial;          35      2, wobel jades der Gebiete
elne Normalzeitmar- said drive controlling circuit providing said  kierung
(12) und eine Sommerzeitmarkberung specific time difference when said
second hand     (11) besitzt, die selektiv Ober den gebietsanzel- is
indicating the normal time symbol of said one   genden Zelger angezeigt
werden, und der Trei- zone, and said drive controlling circuit calculating
bersteuerschaltkrels elne Steuereinrichtung (73) the summertime for said
one zone by adding one   40  zum Vorstellen des ortszeltanzelgenden Zelgers
hour to said calculated specific time difference   und entsprechend elner
der Zhlelnrichtungen when said second hand is indicating the summer     um
einen Stunden-Abschnitt beinhaltet, wenn time symbol of said one zone.
der gebletsanzeigende Zelger In elnem der Ge- blete von der
Normalzeltmarklerung auf die Som- 



45      merzeitmarkierung gesteilt wird. Patentanspruche 4. Analog-Weltuhr
nach einem der Ansprfche I bbs 1. Analog-Weltuhr mit elnem Stundenzelger
(3) und     3, die des weiteren beinhaltet: einem Minutenzeiger (4) fOr
eine normale Zeltan-   Anzeigeeinrichtungen (8, 15) zum Anzeigen we- zeige,
elner Mehrzahl von auf elnem Zlfferblatt  50  nigstens eines Monats; (2)
angeordneten Symbolen (10), um Geblete mit     eine Treibereinrichtung
(178) zum Antreiben der jeweillgen Zeltunterschleden darzustellen, el-
Anzelgeelnrichtungen; und nem gebletsanzeigenden Zelger (5) zur Spezifl-
eine  Schnellstell-Steuerschaltkriselinrichtung zlerung elnes der Gobiete
durch Anzelge eines      (188), um den datumsanzeigenden Zeiger nicht- der
Symbole, einem ortszeitanzeigenden Zeiger  55  existierende Daten In
Abhfinglgkeit von Tagen el- (7) zur Anzeige der Ortszeit des spezifizierten
nes spezifizierten Monats fiberspringen zu las- Gebletes wenigstens In
Stunden und elnem da-      sen. tumsanzelgenden Zeiger (6) zur Anzelge
elnes 18    35                  EP 0 407165 B1                 36   I
I!I111111111 1111  ill l!I 5. Analog-Weltuhr mit einem Stundenzeiger (3)
und     wichzelt (GMT) oder zu der Weltzeit entspre- einern Minutenzeiger
(4) fir eine normale Zeitan-  chen, die durch "Universal Time Coordinated"
zeige, einer Mehrzahl von auf elnern Zifferblatt  (UTC) definiert ist; (2)
angeordneten Symbolen (10), urn Gebiete mit    elnem ersten Zeiger (5) zur
Anzelge elner der jewelligen Zeitunterschieden darzustellen, ei-   5
Marklerungen der Zonen auf dam ersten Zffer- nern gebletsanzeigenden Zelger
(5) zur Spezifl-    blatt; zierung eines der Gebiete durch Anzelge sines
einern Trelbersteuerschaltkrels (70, 72, 73) zur der Symbole, einern
ortszeitanzeigenden Zeiger     Berechnung elnes speziflachen
Zeltunterschie- (7) zur Anzeige der Ortszeit des spezifkierten     des
elner der Zonen relativ zu der GMT odor der Gebletes wenigatens In Stunden
und elnem da-  10   durch "Universal Time Coordinated- (UTC) defi-.
turnsanzelgenden Zeiger (6) zur Anzolge ehes       nierten Weltzelt; und
Datums des spezifizlerten Gebletes, wobei die      einerAnzeigeeinrichtung
(7,14) zum Umschalten Zelger durch jeweilige Schrittmotoren (102, 107,
und Anzelgen der Ortszeit dieser eoen Zone mit 112, 135) angetrieben
werden, die jeweils eoen     Zelgern, In Abhanglgkelt von elnern Ergebnls
der Trelberschaltkrels (101, 106, 111, 134) aufwel-  15  Berechnung des
Trelbersteuerschaltkrelses; sen, wobel die Analog-Weltuhr dadurch geicnn-
wobel die Analoguhr dadurch gekennzelchnet lst, zeichnet Ist, daBf sle
fblgendes belnhaltet:       daB sle foigendes beinhaltet Zahleinrlchtungen
(122b, 125) zum Zahlen der       eln zweltes Zlfferbiatt mit Symbolen fOr
Normal- ~. ~J    Anzahl von zurn Antrelben des gebletsanzelgen-  zelt und
Sommerzeit (208, 207), urn anzugeben, den Zelgers bezlehungswelse des
ortszeltanzel-  20  ob die momentan angezeigte Weltzeit Normaizelt genden
Zelgers verwendeten Treibersignalen,        oder Sommerzelt Ist; wodurch
die Positionen der Zelger gespeichert      elnern zwelten Zeiger (215), um.
sines der. Syrn- werden;                                            bole
auf dem zwelten Zifferblatt anzuzelgen; eine  diskriminierende.
Schaltungselnrichtung      wobel der Treibersteuerschaitkrels den spezifi-
(76W, 76E), die wenigsatns fflr elne der Zihlein-  25  schen
Zeltunterschied bereitstelit, wenn der- richtungen vorgesehen ist, urn
festzustellen, ob   zweiteZelgerdas Normalzeitsymbol dieser elnen der
Zahlwert der eonen ZAhlelnrichtung durch eln   Zone anzelgt, und der
Trelbersteuerschaltkreis Anwachsen des Zahlwertes odor durch eine Ab-
die Sornmerzeit f Dr dlese esne Zone dadurch be- nahme des Zahlwertes einen
vorgegebenen            rechnet, dma sine Stunde zu dam berechnaten Wert
errelcht hat, wodurch festgestellt wird, von   so  spezifiachen
Zeotunterschbed hinzuaddlert wird, welcher Richtung her der dieser einen
ZAhleln-     wenn der zwelte Zelger das Sommerzeitsymbol richtung
zugeordnete Zelger sine vorgegebene       dieser elnen Zone anzeigt.
Position errelcht hat; und einen Steuerschaltkrebs (77W, 77E) zur Staus-
rung. der Bewegungsrichtungen des gebietsan-  36  RovendlCatlons zeigenden
Zelgers und des ortszeitanzelgenden Zelgers gemaS der diskriminierenden
Schal-     1. Montre mondlale analoglque comportant une al-
tungseinrichtung, wobel der Steuerschaltkrels      gulile pour les heures
(3) et une aiguille pour les und die diskriminierende Schaltungseinrichtung
minutes (4) pour l'indicatbon de l'heure usuelle, logisch so angeordnet
sind, dael der ortszeltan-  40  une pluralite de symboles (10) disposes sur
un zelgende Zelger In sine RflckwArtsrichtung (esne   cadran (2) atfin de
repr6senter des zones ayant normlae Richtung) bewegt wird. wenn der ge-
des diffdrences d'heure respectives, une alguIlle bletsanzelgende Zelger
Rlchtung Westen (Rich-     (5) indicatriceade zone pour spbcifler i'une
desdi- 



tung Osten) bewegt wird, und urn den datumsan-    tes zones en
indiquantl'un desdits symboles, une zeigenden Zeiger urn olnen
Tag-Abschnitt in nor-  45  aiguille (7) Indiquant l'heure locale pour
Indiquer maler Richtung (in R0ckwartsrichtung) zu bewe-    I'heure locale
en une zone speciflee au molns en gen, wenn der gebistsanzeigende Zelger
sine        houres et une aiguille (6) Indicatrico de date afh Position
kreuzt, die der internationalen Datums-   d'Indlquer une date d'une dite
zone spocifie, linle entspricht.                                 leadites
aiguilles etant entralhees par des mo- 50     tours pas-&-pas respectifs
(102,107,112,135) 6. AnaloguhrmitelnerWeltzeitfunktlon, umzusltz-
ayant  chacun. un  circuit dentratfnement lich zu derZeat sines momentanen
Ortes die Nor-   (101,106,111,134), la montre mondiale analogi- malzeit
eines anderen Ortes anzuzelgen, mit:       quo etant caracterisee en ce
qu'elle comprend: einem ersten Zifferblatt (2) mit elner Mehrzahl      -
des moyens de comptage (122, 125) pour von Zonen (10), die jewells sine
Referenzmarkle-  so   compter les nombres de signaux d'entraf- rung, wie
sine Gebletsbezeichnung, aufweisen.          nement utilises pour commander
laditeal- wobei die Zonen durch Winkel festgelegt sind, die      guille
Indicatrice de zone et ladite alguille Zeitunterschieden relativ zur
mittleren Green-         indicatrice de i'heure locale, respective- 19
37                 EP 0 407 165B1                  38         c       M   !
! ment, et                                      f6rences d'heure
respectives, une aigulile indica- - un circuit de commande d'entraTnement
trice de zone (5) pour sp6clfler l'une desdites zo- (118) pour g6n6rer,
lorsque le compte de     nes en Indiquant l'un desdits symboles, une al-
I'un au moins desdits moyens de comptage     guille Indicatrice de. l'heure
locale (7) pour indi- atteint une valeur pr6datermin6e, un signal   6  quer
l'heure locale de ladite zone specifile au d'entratnement pour entrather
ladit alguille  moins en heures, et une aiguille Indicatrice de indicatrice
du jour dane un sens de rotation  date (6) pour Indiquer une date de ladite
zone normal ou inverse, base surle fait quo ladite  sp6ciflie, lesdites
alguilles tant entratnees par valeur dtebrmin~e a ete attelnte par une
des moteurs pas-a-pas respectifs (102,107,112, augmentation du compte ou
par une dimi-  lo  135) ayant chacun un circuit d'entratnement nution du
compte.                            (101,106,111.,134), la montre mondiale
analogl- quo. etant caracterisee on co qu'elle comprend: 2. Montre mondiale
analogique selon la revendica-          des moyens de comptage (122b, 125)
tion 1, dans laquelle une valeur de compte de re-  pour comptor les nombres
de signaux d'entratne- ference correspondent au meridlen de change-  15
ment utilises pour entrather ladite alguille Indlca- ment de date oet
cholsie au moins pour i'un des-  trice de zone et i'aigullle Indicatrice
d'heure loca- dits moyens de comptage qul comptent le nomi-     le,
respectivement, afin de stoccker le positlons bra de signaux d'entratnement
utillses pour en-   desdites aiguilles; tratner ladite aiguille indlcatrice
de zone, oette al-  un systeme de circuit de discrimination guille
indicatrice de zone 6tant entratns danoe Ie  20  (76W, 76E) pr6vu sur l'un
au moIns. desdits sens de rotation normal ou Inverse, bas6 sur le   moyens
de comptage, pour determiner :si le falt que le compte dudit moyen de
comptage eat    compte dudit moyen de comptage. a atteint une augmentA
au-dela de ladite valour de compbe de    valour pr6determln6e par une
augmentation du reference ou diminue a partir de cette valour de  compte ou
par une diminution de compte, d6ter- compte de ref~rence.
25      minant ainsi A partir~de~quelle direction I'aiguile correspondant
audit moyen de comptage a at- 3. Montre mondiale analogique selon la
revendica-    teint une position pr6detormin~a: et tion 1 ou 2, dans
laquelle chacunedesditeszones         un circuit de commande (77W, 77E)
pour comporto une marque d'heure normale (12) et       commander les
directions de d6placoment de Ia- une marque d'houre d'ete (11) qul sont
indiquees  3o  dite aiguille indicatrice de zone et de I'alguille In-
selectivement par ladito aiguille Indicatrice de  dicatrice d'heure locale
solon ledit systeme de zone et ledit circuit do commando d'entrathement
discriminatIon, lodit circuit do commando et ledit comporte un systeme de
circuit (73) pour falre    systeme de circuit do discrimInation.tant dispo-
avancer ladite aiguille Indiquant l'heure locale et  ses loglquement de
manlere A deplacer ladits ai- le moyen correspondent desdits moyens de   36
guille Indicatrice d'heure locale dans une direc- comptage, d'une portion
d'une heure lorsque la-   tion Inverse (une direction normale) lorsque
ladi- dite aiguille indicatrice de zone se doplace A par-  te aiguilile
indicatrice de zone ost deplaceo vers tir de la marque d'heure normale vers
la marque   I'ouest (vers l'est), et A deplacer ladie aigulile In- d'heure
d'ete dans l'une desdites zones.          dicatrice de date d'une portion
de jour dens une 40      direction normale (une direction inverse) lorsque
4. Montre mondlale analoglque solon l'une quelcon-    ladle aiguille
Indicatrice de zone coupe une po- quo des revendications I A 3 comprenant
en ou-    sition correspondant au m6ridien de changement 



tre:                                              de date. des moyens
Indicateurs (8, 15) pour indi- quer au moins un mole,                    45
6. Montre mondiale analoglque ayant une fonction des moyens d'entratnement
(178) pouren-      d'heure mondiale pour Indiquer, outre l'heure en tratner
lesdits moyens Indlcabturs et             un endrolt present l'heure
standard en un autre un systeme de circuit de commande A all-    endrolt
compronant:. mentation rapide (188) pour sauter des dates           un
premier cadran (2) ayant une pluralit6 n'existant pas par avancement rapide
de I'aiguiile  5o  de zones (10) presentant chacune une marque Indicatrice
de date, en fonction des Jours d'un   de ref6rence toils qu'un nom de zone,
lesdites zw- mois sp6clfl.                                     nes etant
definies par des angles qui correspon- dent A des differences d'heure par
rapport a, 5. Montre mondiale analogique ayant une agulile      ihsure du
mrldien de Greenwich (GMT) ou heu- pour lee heures (3) et une alguille pour
les minu-  ao  re universolle dMfini par .Universal Time Coor- tes (4) pour
une Indication dl'heure usuelle, une  dinated (UTC)!;. pluralitA de
symboles (1 0) disposis eurun cadran      une premlere. aiguille (5) pour
indiquer (2) af in de representer des zones ayant des dif-  I'une desdites
marques desdites zones surle pre- 20    39                  EP 0 407 165 B1
40    |111 ||||| |||| 111i11111  *I  ! mier cadran, un circuit de commands
d'entralnement (70,72,73) pour calculer une difference de temps specifique,
par rapport a Pheure GMT ou univer- sells d6termin6e par l'Universal Time
Coordina-   s ted' (UTC), de l'une deadites zones et, un moyen d'affichage
(7,14) pour la commutation et I'affichage de l'heure locale de ladite zone
avec des alguitles, on so basant sur un r6sultat du calcul dudit circuit de
commands  tO d'entrainement; Ia montre analoglque 6tant caracterlsee en co
qu'elle comprend: - un second cadran comportant des symboles d'heure locale
et d'heure d'6t6  15 (206,207) pour identifier que i'heure mondiale
pr6sentement affich6e oat l'heure normale ou l'heure d'ete; K.,..     une
seconds aiguille (215) pour Indiquer l'un desdits symboles our ledit second
cadran;    20 Iedit circuit de commando d'entrainement fournbssant laditb
diff6rence d'heure sp6clflque lorsque la seconds aigulile indique le
symbols de I'heure normale de ladite zone, et ledit circuit de commando
d'entralnement calculant I'heure  26 d'bt6 pour ladie zone en ajoutant une
heure A la- dite difference d'hsure spfciflque calculee lors- quo ladite
seconds aiguille Indique le symbols de l'heure d'et6 de ladite zone. 30 35
40 46 60 25 21    


