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functional quantities is displayed within one display sec- tion. This
causes a problem inasmuch asthe graduations The present invention relates
to an electronic watch  are difficult to read. Because the display area
becomes with a meter function, capable of a multifunctional dis-  smaller
as the number of functions increases,the gradu- play.
5  ations become more and more difficult to read. In the second
conventional example, the mode is in- [Prior Art]
dicated by a dedicated accessory hand to eliminate the problems found in
the first conventional example. The In recent years the development of
multifunctional    functional quantities are indicated by one dedicated
dis- models of electronic watches has progressed, centered  10 play hand
provided in the center of the watch. With this around digital models. There
are, for example, as shown  method, the mode is easily distinguished
because the in Japanese Unexamined Utility Model Publication No.  mode is
indicated by the dedicated accessory hand, and 1-126590, watches which are
provided with a water  because the same function indicating hand is also
used depth measurement function and which digitally display  to
indicatethefunction status, thearea of the display sec- various types of
data. There has also been a rapid ad- 15 tion is large and the graduations
are easy to read. How- vance in multifunctional development for watches
which  ever, a dedicated mode-indicating accessory hand must use hands for
display, and hand-display-equipped  be provided, therefore a dedicated gear
train is required watches with multiple functions equal to those of digital
and the module space is restricted. In addition, the hand watch have been
commercialized. However, the multiple    spacing is increased to use the
accessory hand, and this functions of hand-display-equipped watches have
few  20 results in design restrictions. degrees of freedom for display in
comparison with the  Some types of electronic watches equipped with a
digital display device as above mentioned because the  metering function
are capable of providing a water depth display means are hands. For this
reason, the various  indicating function. However, in engraving the gradua-
restrictions in display present problems. For example,    tions the meter
in the water depth measurement mode, one problem is a means which
specifically points out the 25 a method is used in which the time
graduations of the current functional mode.                          watch
are also used to indicate water depth, and another FIG.1 is a display
section of a multifunctional watch  method is used in which graduations are
provided on the with hands for display illustrating a first conventional
ex-  circumference separate from the time graduations. How- ample disclosed
in Japanese Unexamined Patent Pub-  everin the conventional method by which
the lication No. 59-56185. The reference numeral 1 desig- 30
above-mentioned time graduations do double duty, a to- nates an hour hand,
the reference numeral 2, a minute    tal of 60 m of uniform graduations is
used for 60 divisions hand, and the reference numeral 3, a second hand,
dis-  of graduations corresponding to the time portion, at one playing
normal time. The reference numeral 4 is a sec-  graduation for 1 m. tion in
which both a functional quantity and a mode are  The method by which one
round contains 60 divi- displayed by means of an accessory hand 4a. In this
ex- 35 sions of uniform graduations conforming to the gradua- ample there
are two functions - dual time and a timer.    tions of the watch portion is
extremely easy to read be- The display of the respective functional
quantities is pro-  cause this is the method used in a normal, familiar
type vided in identical left and right display sections with en-  of watch.
However, in this method, when the resolution graved graduations. The mode
and the functional quan-  of one graduation is small, such as for example
one me- tity are displayed simultaneously by the accessory hand  40 ter,
the display range only extends to 60 meters. In ad- 4a.
dition, in the case where one graduation is made equiv- FIG.2 is a display
portion of a multifunctional watch  alent to 5 m to expand the display
range, it is possible to with hands for display illustrating a second
conventional    increase the display range to 300 m, but this has the
example as published in The Horological International  drawback that the
reading precision is poor. Also, in the Correspondence, December 1990, Vol.
31, No. 368, 45 methodwherethetime graduations are independentand page 319.
The reference numeral 5 designates an hour  not dual purpose, there is a
production problem in pro- hand, the reference numeral 6, a minute hand,
and the  viding new graduations on the face plate. In addition, de-
reference numeral 7, a second hand, displaying normal  ciding what
graduations are to be used for what purpose time. The reference numeral 8
designates a mode dis-  also presents a problem because there is a
plurality of play section in which a mode is displayed by means of 50
graduations, and these graduations are difficult to read. an accessory hand
8a, and is made up of a normal dis-  Further, the measured values for water
depth and play mode, adualtime mode, atimer mode, andan alarm  the like in
a hand display device, are normally displayed mode. The timer mode shown in
FIG.2 indicates the cur-  each time a measurement is made, and the maximum
rent time. The reference numeral 9 designates afunction  value is not
displayed simultaneously when the meas- display hand for displaying the
functional quantity for 55 urements are taken. When it is desired to know
the max- each function selected by the mode display section 8.  imum value,
during measurement the maximum value is The display area for the functional
quantities in the  first recorded, and when the measurement has been first
conventional example is small because a plurality of  completed this
maximum value is usually retrieved. 2    



3                EP 0 581 957 B1                  4 JP-A-58 085 185 deals
with providing a mode mask  us indicator hand which is driven by the second
motor; on the dial plate of a motor driven watch. JP-A-62 153  a comparison
means for comparing the detection signal 792 deals with an analogue
electronic timepiece with a  and the value stored in the maximum value
memory depth-of-water meter whose hr and min hands go fixed  means; and a
maximum value rewrite means for rewrit- for sale ends and whose sec hand
goes to depth of water  5  ing the detection signal into the maximum value
memory signal in the respective indication mode.         means in
accordance with a compared signal from the comparison means; whereby the
maximum value indi- [Disclosure of the Invention]                     cator
indicator hand indicates the maximum value from among the detected signals.
A first object of the present invention is, with due  10  FIG. 1
illustrates an example of a display section of consideration to the
drawbacks of such conventional  a conventional multifunctional watch with
hands for dis- watches, to provide an electronic watch with a meter  play.
function wherein the display areas for mode and forfunc-  FIG.2 illustrates
another example of a display sec- tional quantities are large, the
graduations are easy to    tion of a conventional multifunctional watch
with hands read, and a small watch with a thin shape is possible.   15 for
display. Asecond object of the present invention isto provide  FIG.3 is
aviewof the external appearance of a watch an electronicwatch with
ameterfunction with an expand-  with handsfor display provided with a water
depth meas- ed display range while maintaining the resolution of the
urement function, as a first embodiment of the present time graduation
double duty method.               invention. A third object of the present
invention is to provide  20  FIG.4 is an enlarged view of the mode display
sec- a device with a hand display which can provide a diver    tion of the
watch shown in FIG.3. with a sense of security by simultaneously displaying
the  FIG.5 is a block diagram of the first embodiment of diving depth and
maximum diving depth values.     the present invention shown in FIG.3. The
first object of the present invention is achieved  FIG.6 is one part of a
flowchart for the operation of by the provision of an electronic watch with
a meterfunc- 25 the modes of the first embodiment of the present inven-
tion comprising a data signal generating means for gen-  tion shown in
FIG.3. erating physical quantity data signals and a mode signal  FIG.7 is a
continuation of the flowchart shown in generating means for generating mode
signals, wherein  FIG 6. a meter is displayed in combined use with a watch
face  FIG.8 is aviewof the external appearance of awatch as a dial for an
electronic watch with hands, and wherein  30 with hands for display
provided with a water depth meas- the display region of the dial is divided
into a data display  urement function, as a second embodiment of the region
and a mode display region. one hand indicates  present invention. the data
display region as the result of a data signal from  FIG.9 is aflowchart of
the waterdepth measurement the data signal generating means, and one hand
indi-  mode of the second embodiment of the present invention cates the
mode display region as the result of a mode  35 shown in FIG.8. signal from
the mode signal generating means.         FIG.1O is a view of the external
appearance of a The second object of the present invention is  watchwith
handsfordisplayprovidedwith awaterdepth achieved by the provision of a
watch face as a dial for  measurement function, as a third embodiment of
the an electronic watch with hands wherein the time gradu-  present
invention. ations and a meter are in a one-to-one correspondence  40  FIG.
11 is a view of the external appearance of a in a fixed angle range from a
standard position for the  modification of the third embodiment of the
present in- graduations on the dial, and, in the dial range in which
vention shown in FIG.1 0. the fixed angle is exceeded, the meter
graduations for  The present invention will now be explained with ref- the
time graduations correspond to double that amount.    erence to the
drawings. The third object of the present invention is achieved  45  FIG.3
isaviewof the external appearance of awatch by the provision of a device
with a hand display compris-  with hands fordisplay provided with a water
depth meas- ing a signal detection means; a signal processing means
urement function, as a first embodiment of the present for converting a
signal output from the signal detection  invention. The reference numeral
10 designates a watch means toa digitalized detection signal; afirst
motordrive  case, andthe reference numeral 11 designates a register circuit
for creating a motor drive signal from an output 50 ring with minute
display graduations engraved on the signal from the signal processing
means; a first motor  ring. The reference numeral 12 designates a watch
face which is driven by the first motor drive circuit; and a de-  with
minute display graduations engraved on a periph- tected signal indicating
hand driven by the first motor,    eral section 12a of the watch face 12. A
luminous mark and further comprising a maximum value memory     18 is
attached to every fifth position on the inside of the means; a second motor
drive circuit for creating a motor 55 display graduations, so that the time
and depth displays drive signal according to a value recorded in the maxi-
are easily read by the diver while diving. The display mum value memory
means; a second motor which is   graduations are used in combination with
the water driven by the second motor drive circuit; a maximum val-    depth
graduations. In the display units for water depth, 3    
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division is one meter, andthewaterdepth  position. isdiplayed in a display
region fromthe 12 o'clockposition  It is possible to set the value for the
depth setting (0 m graduation position) up to the 55th graduation po-
alarm both forward and in reverse in 1 m units by oper- sition (55 m
graduation position). Furthermore, a TK    ating the push buttons 21, 22 in
the alarm setting mode. mark 12b showing the time mode, an AL mark 12c
show-  5  Settingthis alarm causes the depth alarm to be sounded ing a
depth alarm setting mode, and an "OV" mark 12d    If the depth value
exceeds the value to which the depth showing an exceeded depth measurement
are engraved  alarm setting value is set when the diver dives with the on
the peripheral section 12a, between the 12 o'clock  watch in the depth
measurement mode. In the depth position and the 55 minute graduation
position, as shown  measuring mode, the rate of ascent alarm is used to by
the enlargement in FIG.4. Our graduating position  10 communicate the
occurrence of a sudden ascent (for ex- functions as a makeforwaterdepth
measurement mode.  ample, in excess of 4 m per sac) which can cause an The
display on the watch face 12 is a data display  adverse effect on the body.
region for a water depth meter from the 12 o'clock posi-  Next, when the
water depth measurement mode is tion (0 m display position) to the 55
minute graduation  selected by continuously depressing the pushbutton 20
position (55 m graduation position), and is a mode dis- 15 for a fixed time
(two seconds or greater in this embodi- play region from the 55 minute
graduation position to the  ment), the maximum depth hand 17 moves to the 0
m 12 'clock position. Specifically, viewed from the 12  graduation position
functioning as a markfor water depth o'clock position in the clockwise
direction, the forward  measurement mode, and, at the same time, water
depth region is the data display region and the rear region is    can be
measured with the depth hand 16 standing by at the mode display region.
20 the 0 m graduation position. In this state, when the diver In the center
section of the watch face 12, time dis-  dives so that depth measurement is
commenced, the play hands, made up of an hour hand 13, a minute hand  depth
hand 16 and the maximum depth hand 17 move 14, and a second hand 15; a
depth hand 16; and a max-    to indicate the depth value. The depth hand 16
indicates imum depth hand 17 in combined use as a mode display  the current
depth during diving and the maximum depth hand are provided. The hour hand
13, the minute hand  25 hand 17 ordinarily indicates the maximum depth
position 14, and the second hand 15, are formed to be driven by  during the
dive (same action as a maximum point keep- a different motor from the depth
hand 16 and the maxi-    ing hand to provide an auxiliary indicating
function re- mum depth hand 17. The reference numerals 20,21, and  garding
depth). Then, the depth alarm is sounded if the 22 designate push buttons,
and the reference numeral  measured depth value exceeds the depth alarm set
val- 23 designates a crown. These are all formed as external 30 ue.
operating members for correction and/or change of dis-  Furthermore, when a
dive occurs to a depth which played data. The reference numeral 30
designates awa-    is greaterthan the maximum 55 m of the indication range
ter pressure sensor for detecting depth.         of the depth measurement,
the depth hand 16 and the The pushbutton 20 is provided for switching a
mode  maximum depth hand 17 are quickly activated, both into the time mode,
the depth alarm setting mode, and  35 hands move immediatelyto the position
of the "OV" mark the depth measurement mode. Operating the pushbut-    12d
which indicates an excessive depth measurement, ton 20 for a short time
(less than two seconds) switches  and the depth alarm is sounded. In
addition, when the the maximum depth hand 17 to the TK position which
diver has ascended to the depth measurement display indicates the time
mode, and to the AL position which  region, thedepth hand 16
indicatesthecurrentdepthand indicates the depth alarm setting mode.
Continuously  40 the maximum depth hand 17 continues to indicate the
depressing the pushbutton 20 for a fixed time switches  position of the
"OV" mark 12d. the maximum depth hand 17 to the 0 m graduation po-  The
crown 23 mechanically performs revision of a sition which indicates the
depth measurement mode.  calendar when pulled out to a first stage and
revision of When the maximum depth hand 17 indicates the position  the time
when pulled out to a second stage, but is nor- of the 'TK" mark 12b, the
depth hand 16 stands by on  45 mally pushed in to the 0 stage. the 0 m
graduation position and indicates that this is the  FIG.5 is a block
diagram showing the basic structure time mode.
of a watch 1 with hands for display provided with a water In the time mode
state selected by the operation of  depth measurement function of which the
external ap- the pushbutton 20, a maximum depth memo is called up  pearance
is shown in FIG.3. when the pushbutton 22 is operated, and a sound mon- 50
The reference numeral 30 designates a water pres- itor for a depth alarm
and a rate of ascent alarm is heard  sure sensor made up of a
diaphragm-type semiconduc- when the pushbutton 21 is operated.
tor, which outputs an electric sensor signal correspond- When the depth
alarm setting mode is selected by    ing to changes in water pressure. The
referencenumeral operating the pushbutton 20 and the maximum depth  31
designates a water pressure measurement circuit hand 17 is moved to the
"AL" mark 12c position, the 55 comprising a commonly-known amplifier
circuit 31 a, an depth hand 16 moves to the set depth if the depth alarm
A/D conversion circuit 31 b, a sensor drive circuit 31c, a has already been
set. If the depth alarm has not yet been  power circuit 31d, and a control
circuit 31e. The refer- set the depth hand 16 stands by at the 0 m
graduation  ence numeral 32 designates a microcomputer section 4    
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CPU 32a, a RAM 32b, and a ROM  being depressed is distinguished/judged
(F-12), and if 32c. A program for controlling the CPU 32a is stored in
being depressed the program returns to step (F-1 0) and the ROM 32c. The
CPU 32a inputs water depth data Ps  the depth alarm setting operation
continues. In addition, from the water pressure measurement circuit 31 and
if being depressed, whether or not this action continues data from a
later-described switch block 33, and outputs  5  for 2 seconds or greater
is distinguished/judged (F-13). operating signals to a plurality of motors
34,35, 36 based  Then, when the pushbutton 20 is depressed for 2 sec- on
this data after the necessary processing, according  onds or greater, the
depth measurement mode (MS = 2) to the program. The reference numeral 37
designates a  is set (F-14), and the program returns to step (F-1); less
quartz oscillator for generating a clock signal. The switch  than 2
seconds, the time mode (MS = 0) is set (F-15) and block 33 is a switching
group operated through the push  10 the program returns to step (F-1).
buttons 20, 21, 22 and the crown 23 shown in FIG.3.   Next, when the depth
setting mode (MS = 2) is se- The motor 34 drives a time display device to
which  lected at step (F-7) or step (F-14) shown in FIG.6, by the the hour
hand 13, the minute hand 14, and the second  diver operating the pushbutton
20, the program pro- hand 15 are linked. The motor 35 drives the depth hand
ceeds to (MS = 2) in step (F-1), and as shown in FIG.7, 16, and the motor
36 drives the maximum depth hand  15 the powervoltage isappliedtothe water
pressure sensor 17. The reference numeral 39 designates a buzzer for  30
and the water pressure measurement circuit 31, and sounding an alarm.
the depth measurement mode is set (F-16), the maxi- Next, the operation of
the above-mentioned watch  mum depth hand 17 moves to the 0 m graduation
posi- with hands for display provided with a water depth meas-    tion
(F-17), and the depth hand 16 also moves to the 0 urement function will be
explained with reference to  20 m graduation position (F-18).
Thefactthatboth thedepth FIG.6 and FIG.7.
hands 16, 17 point to the 0 m graduation position in this First, the mode
which has been selected by the diver  manner informs the diver that the
depth measurement is determined by reference to the depressed condition of
mode is set, namely, the 0 m graduation position func- the pushbutton 20
(mode selector MS) (F-1). After de-  tions as a mark indicating a water
depth measurement termination, the maximum depth hand 17 indicates the  25
mode and the water depth measurement mode starts "TK" mark 12b showing the
time mode (F-2), and the  then the maximum depth hand (mode indicating
hand) depth hand 16 indicates the 0 m graduation position (F-3)  17 points
the mark. When the diver starts his dive, the when in the time mode (MS =
0). Then, time display  sensor signal from the water pressure senso 30 is
re- processing (F-4) is performed, and the time is displayed  ceived by the
water depth measurement circuit 31, and by the hour hand 13, the minute
hand 14, and the second  30 after being amplified by the amplifier circuit
31 a, is sub- hand 15. During this period a judgement is made (F-5)
jected to an A/D conversion in the A/D conversion circuit as to whether or
not the pushbutton 20 has once again  31 b, and fed to the microcomputer
section 32. In the mi- been depressed by the diver (Is the mode select
switch  crocomputer section 32, a water depth value is comput- MS-SW being
operated from the pushbutton 20 in the  ed by means of a prescribed
operational expression ON state?). If the pushbutton 20 has not been
depressed  35 (F-1 9) in accordance with the program stored the ROM again,
the time processing is repeated by returning to  32c. Then, a judgement is
made as to whether or not the step (F-4), and the time is displayed
continuously. Also,  computed water depth value is 1 meter or greater
(F-20). during the operation, a judgement is made as to whether    If less
than 1 m, a judgement is once again made as to the operating time is 2
seconds or greater, or not (F-6).  whether the pushbutton 20 is ON or OFF
(F-21). If the Then, if 2 seconds or greater, the depth measurement 40
pushbutton 20 is not ON, the program returns to step mode (MS = 2) is set
(F-7), and the program returns to  (F-1 9) and the water depth measurement
continues, but step (F-1); less than 2 seconds, the depth alarm setting  if
the pushbutton 20 is ON, a judgment is made as to mode (MS = 1) is set
(F-8) and the program returns to  whether or not the operating time was 2
sac or greater step (F-1). Specifically, if the operation of the pushbutton
(F-22). If less than 2 sec, the program returns to step 20 is less than 2
seconds, the program proceeds to the  45 (F-19) and the water depth
measurement continues. If depth alarm setting mode, and if the pushbutton
20 is    the operating time was 2 sac or greater, if diver appears
depressed for 2 seconds or greater continuously, the  to be completing the
dive, the time mode (MS = 0) is set program proceeds to the depth
measurement mode.   (F-23) and the program returns to step (F-1) (see
FIG.6). Next, when the depth alarm setting mode (MS = 1)  In the step
(F-20), when a decision is made that the is set in (F-8), shown in FIG.6,
bythe diver operating the  50 water depth is 1 m or greater, a
determination is made pushbutton 20, the program proceeds to (MS = 1) in
step  as to whether or not the water depth has reached the and the maximum
depth hand 17 indicatesthe AL mark  value for the depth set in the depth
alarm setting mode 12c (F-9). At this time the depth hand 16 moves to the 0
(F-24). If this set water depth value has not yet been m graduation ortothe
alarm depth graduation previously  reached a judgment is made immediately,
or, if the set set (F-10). Here, the pushbuttons 21, 22 are operated  55
water depth value has been reached and the buzzer 29 and the alarm depth is
newly set in one meter units  is activated, a judgment is made after the
depth alarm (F-11).                                           has sounded
(F-25), as to whether or not the water depth Following this, whether or not
the pushbutton 20 is    value has exceeded the 55 m measurement range    9
EP 0 581 957 B1                 10 



(F-26).                                           32 turns the water
pressure measurement circuit 31 ON Then, if the result of the decision is
that the meas-  and depth measurement is started (S-2). The depth urement
range of 55 m has been reached or exceeded,  measurement is performed by
the microcomputer sec- the depth hand 16 and the maximum depth hand 17
tion 32 at fixed intervals, the water depth data Ps, which quickly move to
the position of the "OV" mark 12d which  5  is the sensor signal from the
water pressure sensor 30 showsthe measurement range has been exceeded, thus
subjected to an A/D conversion by the A/D convertor cir- indicating an
overrun (F-27), after which the program re-  cuit 31b, is input, the depth
value is computed, a water turns to step (F-1 9) and the depth measurement
contin-  depth judgement is carried out as to whether the water ues. Then,
while the diver continues the dive at 55 m or  depth value is greater or
less than 30 m (S-3), and when greater, the operations of steps (F-20),
(F-24), (F-26), 10 greater, the depth hand driving pulse code and a com-
and (F-27) are carried out from step (F-1 9).     putation is made of the
number of pulses for driving the Next, at step (F-26), in the case where
the result of  hand tothe position wherea depth valueof 30 m orgreat- the
decision is that the measurement range is less than  er is shown (S-4).
Also, at step (S-3), when the judge- 55 m, that value is indicated as the
depth (F-28) by the  ment is made that the depth is less than 30 m, a
compu- depth hand 16, and at step (F-27) a decision is made  15 tation is
made of the depth hand driving pulse code and (F-29) as to whether or not
'over' has been indicated.    the number of pulses for driving the hand to
the position Then, in the case where the result of the decision is that
where a depth value of 30 m or less is shown (S-5), the 'over' has not yet
been indicated, a new maximum depth  program advances to the state wherein
the depth hand is indicated (F-30), after which the program returns to
driving motor is operated (S-6), and the depth hand op- step (F-1 9) and
the depth measurement continues. How- 20 erating pulse code and the number
of pulses computed ever, in the case where the result of the decision is
that  at step (S-4) or step (F-5) are output to the motor 35. As 'over' has
already been indicated, the program returns  a result, the motor 35 is
rotated forward or in reverse ac- to step (F-1 9) without a new maximum
depth being indi-    cording to the depth hand operating pulse code and the
cated and the depth measurement continues. Specifical-  number of pulses.
When the depth is indicated (S-7) one ly, in the case where the diver has
once dived beyond  25 measurement operation has been completed. The water
the measurement range of 55 m, even if the diver then  depth measurement is
repeated according to the above returns to within the 55 m measurement
range, the depth  method. hand 16 returns to the actual depth value
display, but the  FIG.10 is a view of the external appearance of a maximum
depth hand 17 does not indicate a new maxi-  watch with hands fordisplay
provided with a water depth mum depth and remains fixed at the "OV mark 12d
be- 30 measurement function, as a third embodiment of the cause the maximum
depth has exceeded 55 m. It is then  present invention. recorded that 55 m
has been exceeded.                In this embodiment the water depth is
indicated in FIG.8 is a plan view of a watch with hands for display  foot
units. With the exception of the point that the depth provided with a water
depth measurement function, as  graduations on the watch face 12 are shown
in foot units, a second embodiment of the present invention.  35 the
external appearance of the watch of the third embod- The differences in
external appearance between  iment is the same as the external appearance
of the this embodiment and the first embodiment shown in  watch shown in
FIG.3, therefore like reference numerals FIG.3 are in the method of
indicating the depth gradua-  are used to designate identical or
corresponding parts. tions of the watch face 12. Specifically, one minute
units  In this embodiment, graduations of 20-foot unit nu- are engraved on
the circumference of the watch 12 up  40 merical values are affixed at each
five minute position on to the 30 min position, and double graduations are
used  the peripheral section 12aof the watch face 12 up to 220 from the 30
min position up to the 55 min position. Spe-    feet, and marks
corresponding to 10-foot units are af- cifically, in the embodiment shown
in FIG.8 the display    fixed as black spots between the graduation
numerical method is such that the units of the depth indicator dis-
values. Also, inthe indication of the later-described water play are 1 m
for each one minute graduation from 0 m to  45 depth hand 16, the hand is
operated in one-foot units by 30 m, and 2 m from 30 m to 80 m. Furthermore,
small  a motor. The region from the 12 o'clock position (0-foot graduations
are provided between one minute gradua-  graduation position) tothe
55-minute graduation position tions from 30 m to 80 m and the one minute
units con-  (220-foot graduation position) on the watch face 12 be- tinue.
In addition, a plurality of values is embossed at the  comes a display
region for depth indication. minute display graduation positions
corresponding tothe  50    In this embodiment, the processing circuit for a
sen- 3 m, 6 m, 9 m positions and the like, so that the depth  sor signal
and the processing for carrying out a foot dis- indicator is easily read.
play are the same as in the first embodiment shown in FIG.9 is a flowchart
showing the operation in the  FIG.6, therefore further explanation is
omitted. depth measurement mode of the second embodiment.      FIG. 11
illustrates a modification of the third embod- First, the pushbutton 20,
which is the function mode  55 iment of the present invention shown in FIG.
10. The wa- switching button, is operated, and the depth measure-  ter
depth is indicated in both meter units and foot units. ment mode is
designated (S-1). When the depth meas-  Therefore, the depth graduations on
the watch face are urement mode is designated, the microcomputer section
given in both meter units and foot units. 6    11                EP 0 581
957 B1                 12 



In this embodiment, a meter-unit display section  functional relationship
between meters and feet which 40a, which is graduated in meters, and
afoot-unit display  both indicate distances. Therefore one drive motor can
section 40b, which is graduated in feet, are both provided  be used by
linking the meter-indicating depth hand 1 6a on the watch face 40.
Twenty-foot unit numerical value  and the foot-indicating depth hand 16b
through a gear graduations are affixed at every five-minute position on  5
train at a fixed reduction ratio, and depths in meter units the foot-unit
display section 40b, up to 180 feet (equiva-  and foot units can be
indicated simultaneously. In this lent to about 55 meters).
embodiment, the processing circuit and the processing As illustrated in
this embodiment, about 50 to 60 m  for a sensor signal for indicating feet
and meters are also is required as a normal depth to which a diver
descends.  handled in the same manner as in the embodiment When it is taken
into account that the two types of grad- 10 shown in FIG.6 and FIG.7, so
further explanation is omit- uations, meters and feet, are provided,
affixed to time  ted. graduations of 60 minutes or the like for which this
depth  As explained in the foregoing, data indication and is engraved on
the watch face, indication of up to 55 m  mode indication are made
extremely simple in the is possible because the meter graduations provide 5
m  present invention by dividing the face of an electronic figures (1
graduation 1 m) at every 5-minute unit. In ad- 15 watch with hands for
display into a data indicating region dition, it is possible to recognize
depths for which every  and a mode indicating region and using the normal 5
m interval is well marked, using luminous marks of 5  hands for indication.
A dedicated hand for mode indica- min units which are characteristic of a
divers watch.  tion is therefore unnecessary. Also, viewed from the 12 Of
course, it is also acceptable to use marks for  o'clock position on the
watch face in the clockwise direc- 5-minute units which are luminous marks
in foot-gradu- 20 tion, the major portion of the front half is used for
data ations, but when the same depth as in meters is allotted  display, and
one part of the rear half is used for mode to the 5-min unit marks, the
figures provided at the mark  display, therefore a data display region of
adequate size become figures such as 1 8.0, which fall between integral
can be obtained and an easily-viewed mode display is multiples of 10,
because 5 meters is 18.0 feet, and these  possible, conforming to the
required number of modes. figures are difficult to read for a diver using
foot-gradua- 25 Also. in the present invention it is possible to enlarge
the tions. Accordingly, in this embodiment, foot figures allot-    entire
data display region by making the data display re- ted to marks of 5-min
units are selected as closely ap-  gion a non-linear display. The
resolution of the display of proximating 5 meters as possible and are well
marked  the required parts can also be increased. off, at 20 feet (4.0
meters).                        In addition, by means of the present
invention, the As a result, the values for depths in meters and feet 30
graduations on the watch face are extremely easy to corresponding to marks
of 5 minute units are different,    read through combined usage of the time
graduations but even in the case where both graduations are used,  and the
function graduations. In particular, even in the the figures at the
luminous marks are easy-to-read.  case where there is a plurality of units
to be read (for Further, in the present embodiment it is possible to
example, meter units and foot units), combined usage of read two types of
units simultaneously by the provision  35 these graduations and the time
graduations provides an of both a meter-indicating depth hand 16a and a
foot-in-  effect whereby the graduations are not complicated with dicating
depth hand 1 6b as depth hands for indicating  respect to the number of
functions which it is desired to the water depth. The two depth hands 1 6a,
1 6b indicate  display. different positions as shown in FIG.11, and
normally indi- cate the same water depth value. As outlined above, the  40
time graduations of the watch do double duty. When it is  Claims desired to
present the necessary depth values to the div- er as two types of
graduations-meters and feet - which  1. An electronic watch with a meter
function compris- are easyto read, 5 mand 20 feet are allotted tothe marks
ing: a data signal generating means for generating for5-minute units, and
the display range becomes about 45  physical quantity data signals; and a
mode signal 55 meters, and it is desirable to make the indicating
generating means for generating mode signals; range 110 meters by allotting
10 m and 40 feet. The fig-  wherein: a meter display is performed in
combined ures for the meter graduations for 5-minute units of time  use
with a watch face as a dial for an electronic maybe integermultiplesof 5,
andthoseforthefootgrad-   watch with hands; characterized in that: the
display uations may be integer multiples of 20. The basic make- 50
region of the dial is divided into a data display region up and operation
of the depth measurement is the same  and a mode display region, with one
hand indicating as for the embodiment shown in FIG.9. The meter-indi-  the
data display region as the result of a data signal cating depth hand 16a
andthefoot-indicating depth hand  from the data signal generating means,
and one 16b are respectively activated by different motors.   hand
indicating the mode display region as the result The configuration of the
present embodiment is such  55  of a mode signal from the mode signal
generating that the meter-indicating depth hand 16a and the foot-in-
means. dicating depth hand 1 6b are activated by motors, but this is not a
limitation of this embodiment. There is a fixed  2. The electronic watch
with a meter function as 7    11                EP 0 581 957 B1
12                     S 



In this embodiment, a meter-unit display section  functional relationship
between meters and feet which 40a, which is graduated in meters, and a
foot-unit display  both indicate distances. Therefore one drive motor can
section 40b, which is graduated in feet, are both provided  be used by
linking the meter-indicating depth hand 16a on the watch face 40.
Twenty-foot unit numerical value  and the foot-indicating depth hand 16b
through a gear graduations are affixed at every five-minute position on  5
train at a fixed reduction ratio, and depths in meter units the foot-unit
display section 40b, up to 180 feet (equiva-  and foot units can be
indicated simultaneously. In this lent to about 55 meters).
embodiment, the processing circuit and the processing As illustrated in
this embodiment, about 50 to 60 m  for a sensor signal for indicating feet
and meters are also is required as a normal depth to which a diver
descends.  handled in the same manner as in the embodiment When it is taken
into account that the two types of grad- 10 shown in FIG.6 and FIG.7, so
further explanation is omit- uations, meters and feet, are provided,
affixed to time  ted. graduations of 60 minutes or the like for which this
depth  As explained in the foregoing, data indication and is engraved on
the watch face, indication of up to 55 m  mode indication are made
extremely simple in the is possible because the meter graduations provide 5
m  present invention by dividing the face of an electronic figures (1
graduation 1 m) at every 5-minute unit. In ad- 15 watch with hands for
display into a data indicating region dition, it is possible to recognize
depths for which every  and a mode indicating region and using the normal 5
m interval is well marked, using luminous marks of 5  hands for indication.
A dedicated hand for mode indica- min units which are characteristic of a
divers watch.  tion is therefore unnecessary. Also, viewed from the 12 Of
course, it is also acceptable to use marks for  o'clock position on the
watch face in the clockwise direc- 5-minute units which are luminous marks
in foot-gradu- 20 tion, the major portion of the front half is used for
data ations, but when the same depth as in meters is allotted  display, and
one part of the rear half is used for mode to the 5-min unit marks, the
figures provided at the mark  display, therefore a data display region of
adequate size become figures such as 18.0, which fall between integral  can
be obtained and an easily-viewed mode display is multiples of 10, because 5
meters is 18.0 feet, and these  possible, conforming to the required number
of modes. figures are difficult to read for a diver using foot-gradua- 25
Also. in the present invention it is possible to enlarge the tions.
Accordingly, in this embodiment, foot figures allot-    entire data display
region by making the data display re- ted to marks of 5-min units are
selected as closely ap-  gion a non-linear display. The resolution of the
display of proximating 5 meters as possible and are well marked  the
required parts can also be increased. off, at 20 feet (4.0 meters).
In addition, by means of the present invention, the As a result, the values
for depths in meters and feet 30 graduations on the watch face are
extremely easy to corresponding to marks of 5 minute units are different,
read through combined usage of the time graduations but even in the case
where both graduations are used,  and the function graduations. In
particular, even in the the figures at the luminous marks are easy-to-read.
case where there is a plurality of units to be read (for Further, in the
present embodiment it is possible to  example, meter units and foot units),
combined usage of read two types of units simultaneously by the provision
35 these graduations and the time graduations provides an of both a
meter-indicating depth hand 1 6a and a foot-in-  effect whereby the
graduations are not complicated with dicating depth hand 16b as depth hands
for indicating  respect to the number of functions which it is desired to
the water depth. The two depth hands 1 6a, 1 6b indicate     display.
different positions as shown in FIG.II, and normally indi- cate the same
water depth value. As outlined above, the  40 time graduations of the watch
do double duty. When it is  Claims desired to present the necessary depth
values to the div- er as two types of graduations-meters and feet - which
1. An electronic watch with a meter function compris- areeasytoread, 5 m
and 20feetareallottedtothemarks       ing: a data signal generating means
for generating for 5-minute units, and the display range becomes about 45
physical quantity data signals; and a mode signal 55 meters, and it is
desirable to make the indicating  generating means for generating mode
signals; range 110 meters by allotting 10 m and 40 feet. The fig-  wherein:
a meter display is performed in combined ures for the meter graduations for
5-minute units of time  use with a watch face as a dial for an electronic
maybe integermultiplesof 5, andthoseforthefootgrad-   watch with hands;
characterized in that: the display uations may be integer multiples of 20.
The basic make- 50    region of the dial is divided into a data display
region up and operation of the depth measurement is the same  and a mode
display region, with one hand indicating as for the embodiment shown in
FIG.9. The meter-indi-  the data display region as the result of a data
signal cating depth hand 16a and the foot-indicating depth hand  from the
data signal generating means, and one 1 6b are respectively activated by
different motors.  hand indicating the mode display region as the result
The configuration of the present embodiment is such  55  of a mode signal
from the mode signal generating that the meter-indicating depth hand 1 6a
and the foot-in-  means. dicating depth hand 1 6b are activated by motors,
but this is not a limitation of this embodiment. There is a fixed  2. The
electronic watch with a meter function as 7    13                EP 0 581
957 B1                 14                C     L    M     S 



claimed in claim 1, wherein the data display region  claimed in claim 1,
wherein the data signal generat- is provided on the forward portion of the
watch face,  ing means is a depth data signal generating means viewed in
the clockwise direction from the 12 o'clock  for generating a depth data
signal and the data dis- position, and the mode display region is provided
on  play region is a water depth meter with water depth the rear portion.
5      graduations. 3. The electronic watch with a meter function as  11.
The electronic watch with a meter function as claimed in claim 1, wherein
the data display region  claimed in claim 10, wherein the water depth grad-
is provided from the 0-minute to the 55-minute time  uations in the data
display region are meter gradu- graduation; and the mode display region is
provided  10    ations. between the 56-minute and the 0-minute time grad-
uations.                                       12. The electronic watch
with a meter function as claimed in claim 11, wherein the water depth grad-
4. The electronic watch with a meter function as      uations are
non-linear graduations. claimed in claim 1, wherein graduations of physical
15 quantities in the data display region are non-linear  13. The electronic
watch with a meter function as graduations.
claimed in claim 12, wherein: 5. The electronic watch with a meter function
as         the water depth graduations are provided in a claimed in claim
4, wherein:               20         constant angle range from a standard
position for the graduations on the dial; the graduations of physical
quantities in the data display region are provided in a constant angle
the time graduations and the meter graduations range from a standard
position for the gradua-    are provided with a one-to-one correspond-
tions on the dial;                     25         ence; and the time
graduations and the meter graduations    the meter graduations correspond
to a multiple are provided with a one-to-one correspond-        of the time
graduations in the dial range where ence; and
this constant angle is exceeded, 30 the meter graduations correspond to a
multiple  14. The electronic watch with a meter function as of the time
graduations in the dial range where  claimed in claim 11, wherein a one
minute time grad- this constant angle is exceeded,               uation
corresponds to one meter in the depth grad- uations. 6. The electronic
watch with a meter function as  35 claimed in claim 5, wherein the fixed
angle range is  15. The electronic watch with a meter function as 180[err].
claimed in claim 13, wherein one minute corre- sponds to one meter in the
range from the 0-minute 7. The electronic watch with a meter function as
to the 30-minute time graduations and one minute claimed in claim 1 wherein
a function mode provided  40  corresponds to two meters in the range beyond
31 in the mode display region is afunction mode related  minutes in the
water depth graduations. to data for physical quantities displayed in the
data display region.                                16. The electronic
watch with a meter function as claimed in claim 10, wherein the water depth
grad- 8  The electronic watch with a meter function as  45  uations in the
data display region are foot gradua- claimed in claim 7, wherein the hand
indicating the  tions. mode display region has an auxiliary indicating
func- tion to indicate an auxiliary datum for the physical  17. The
electronic watch with a meter function as quantity displayed on said data
display region.   claimed in claim 16, wherein a one minute gradua- 50
tion corresponds to four feet in the depth gradua- 9. The electronic watch
with a meter function as     tions. claimed in claim 8, wherein a function
mode pro- vided in the mode display region is an overflow dis-  18. The
electronic watch with a meter function as play mode in which the hand for
the data display  claimed in claim 10, wherein the water depth grad- region
indicates that the full scale has been  55  uations in the data display
region are meter gradu- exceeded
ations and foot graduations. 10. The electronic watch with a meter function
as  19. The electronic watch with a meter function as    15
EP 0 581 957 B1                  16 claimed in claim 18, wherein afive
minute time grad-  Anspruch 4, wobei: uation corresponds to five meters and
five minutes alsocorrespondsto20feet inthedepth graduations.        die
Einteilungen von physikalischen GroBen in dem Daten-Anzeigebereich in einem
gleichblei- 20. The electronic watch with a meter function as  5
benden Winkelbereich von einer Standardposi- 



claimed in claim 19, wherein the figuresforthe meter   tion fOr die
Einteilungen auf dem Zifferblatt vor- graduations corresponding to 5-minute
units of         gesehen sind; minute graduations are integer multiples of
5, and the figures for the foot graduations are integer mul-  die
Zeit-Einteilungen und die Meter-Einteilun- tiples of 20.
10         gen mit einer Ein-zu-Eins-Zuordnung versehen sind; und 21. The
electronic watch with a meter function as claimedinclaim
18furthercomprisingameterdepth          die Meter-Einteilungen einem
Vielfachen der meter corresponding to the meter graduations, and
Zeit-Einteilungen im Zifferblattbereich entspre- a foot depth meter
corresponding to the foot gradu-  15  chen, wenn dieser gleichbleibende
Winkel ations.                                                Oberschritten
ist. 6. Elektronische Uhr mit einer MeBfunktion nach PatentansprOche
Anspruch 5, wobei der feststehende Winkelbereich 20     1 80 betragt. 1.
Elektronische Uhr mit einer MeBfunktion mit: einem -'
Datensignal-Erzeugungsmittel zur Erzeugung von   7. Elektronische Uhr mit
einer MeBfunktion nach Datensignalen einer physikalische GroBe; und
Anspruch 1, wobei ein in dem Modus-Anzeigebe- einem
Modussignal-Erzeugungsmittel zur Erzeu-      reich vorgesehener
Funktionsmodus ein Funktions- gung von Modussignalen; wobei:
25     modus ist, der auf Daten f Or in dem Daten-Anzeige- eine MeBanzeige
in kombinierter Verwendung mit     bereich angezeigte physikalische GroBen
bezogen einer Uhr-Vorderseite als rundes Zifferblatt f Or eine  ist.
elektronische Uhr mit Zeigem ausgefuhrt ist; dadurch gekennzelchnet, daB
der Anzeigebe-      8. Elektronische Uhr mit einer Meofunktion nach reich
des runden Zifferblattes in einen Daten-Anzei- 30  Anspruch 7, wobei der
den Modus-Anzeigebereich gebereich und einen Modus-Anzeigebereich unter-
angebende Zeiger eine zusatzliche Anzeigefunktion teilt ist, wobei ein
Zeiger den Daten-Anzeigebereich  hat, um eine zusatzliche gegebene GroBe
fOr die auf als Ergebnis eines Datensignals von dem Datensi-   dem
Daten-Anzeigebereich angezeigte physikali- gnal-Erzeugungsmittel angibt,
und ein Zeiger den   sche GroBe anzugeben. Modus-Anzeigebereich als
Ergebnis eines Modus- 35 signals von dem  Modussignal-Erzeugungsmittel   9.
Elektronische Uhr mit einer MeBfunktion nach angibt.
Anspruch 8, wobei ein in dem Modus-Anzeigebe- reich vorgesehener
Funktionsmodus ein Kapazi- 2. Elektronische Uhr mit einer MeBfunktion nach
t&tsOberschreitungs-Anzeigemodus ist, in welchem Anspruch 1, wobei der
Daten-Anzeigebereich, in  40  der Zeiger fMr den Daten-Anzeigebereich
angibt, K'      Uhrzeigerrichtung von der 12-Uhr-Position gese-     daB die
ganze Skale Oberschritten worden ist. hen, auf dem vorderen Teil der
Uhr-Vorderseite und der Modus-Anzeigebereich auf dem hinteren Teil    10.
Elektronische Uhr mit einer MeBfunktion nach vorgesehen ist.
Anspruch 1, wobei das Datensignal-Erzeugungs- 45     mittel ein
Tiefen-Datensignal-Erzeugungsmittel ist, 3. Elektronische Uhr mit einer
MeBfunktion nach        um ein Tiefen-Datensignal zu erzeugen und der
Anspruch 1, wobei der Daten-Anzeigebereich von     Daten-Anzeigebereich ein
Wassertiefenmesser mit der 0-Minuten- bis 55-Minuten-Zeiteinteilung und
Wassertiefen-Einteilungen ist. der Modus-Anzeigebereich zwischen der
56-Minu- ten- und der 0-Minuten-Zeiteinteilung vorgesehen  50 11.
Elektronische Uhr mit einer MeBfunktion nach ist.
Anspruch 10, wobei die Wassertiefen-Einteilungen in dem
Daten-Anzeigebereich Meter-Einteilungen 4. Elektronische Uhr mit einer
MeBfunktion nach        sind. Anspruch 1, wobei Einteilungen von
physikalischen GroBen in dem Daten-Anzeigebereich nichtlineare  55 12.
Elektronische Uhr mit einer MeBfunktion nach Einteilungen sind.
Anspruch 11, wobei die Wassertiefen-Einteilungen nichtlineare Einteilungen
sind. 5. Elektronische Uhr mit einer MeBfunktion nach 9    17
EP O 581 957 B1                  18       1 1  IIIL 111111 D I!II 13.
Elektronische Uhr mit einer MeBfunktion nach   Revendlcatlons Anspruch 12,
wobei: die Wassertiefen-Einteilungen in einem gleichblei-  1. Montre
6lectronique dot6e  d'une fonction de benden Winkolbereich von einer
Standardposition    mesure, qul comprend: un moyen gdnerateur de fOr die
Einteilungen auf dem Zifferblatt erzeugt wor-  5  signaux de donnees
servant A produire des signaux den;
de donnees associees a des quantites physiques; 



die Zeit-Einteilungen und die Meter-Einteilungen mit  et un moyen
g6nerateur de signaux de mode ser- einer Eins-zu-Eins-Zuordnung versehen
sind; und    vant A produire des signaux de mode; ob: un affi- die
Meter-Einteilungen  einem  Vielfachen  der     chage de mesure est effectu6
en utilisation combi- Zeit-Einteilungen in dem Zifferblattbereich entspre-
70  nee avec une face de montre se presentant sous la chen, wenn dieser
gleichbleibende Winkel Ober-     forme d'un cadran pour montre electronique
& schritten ist.                                     aiguilles;
caracteris6e en ce que: la r6gion d'affi- chage du cadran est diviseo en
une region d'affi- 14. Elektronische Uhr mit einer MeBfunktion nach
chage de donnees et une region d'affichage de Anspruch 11, wobei eine 1
-Minuten-ZeHt-Einteilung  15  mode, une aiguille indiquant la region
d'affichage de einem Meter in den Tiefen-Einteilungen entspricht.  donnees
sous I'effet d'un signal de donndes fourni par le moyen generateur de
signaux de donnees, et 15. Elektronische Uhr mit einer MeBfunktion nach
une aiguille indiquant la region d'affichage de mode Anspruch 13, wobei
eine Minute einem Meter in dem  sous l'effet d'un signal de mode fourni par
le moyen Bereich von der 0-Minuten- zu der 30-Minu- 20      g6nerateur de
signaux de mode. ten-Zeit-Einteilung entspricht und eine Minute zwei Metern
in dem Bereich fiber 31 Minuten hinaus in  2. Montre electronique dot6e
d'unefonction de mesure den Wassertiefen-Einteilungen entspricht.
solon la revendication 1, ou la region d'affichage de donnees est disposee
sur la partie anterieure de la 16. Elektronische Uhr mHt einer MeBfunktion
nach  25    face de montre, si 'on considere le sons horaire par- Anspruch
10, wobei die Wassertiefen-Einteilungen   tant de la position indiquant
midi, et la region d'affi- in dam  Daten-Anzeigebereich Ful3-Einteilungen
chage de mode est disposeo sur la partie poste- sind.
rieure. 17. Elektronische Uhr mit einer MoBfunktion nach  30 3. Montre
6lectronique dot6e d'unefonction de mesure Anspruch 16, wobei eine 1
-Minuten-Einteilung vier  solon la revendication 1, ob la region
d'affichage de FuB in den Tiefen-Einteilungen entspricht.         donnees
estdisposee sur lintervalle allant de la gra- duation 0 min & la graduation
55 min; et la region 18. Elektronische Uhr mit einer Meofunktion nach
d'affichage de mode eat disposee entre la gradua- Anspruch 10, wobei die
Wassertiefen-Einteilungen  35    tion 56 min et la graduation 0 min. in dem
Daten-Anzeigeboreich Meter- und FuB-Ein- teilungen sind.
4. Montre 6lectronique dot6e d'unefonction de mesure solon la revendication
1, ob des graduations de 19. Elektronische Uhr mit einer MeBfunktion nach
quantites physiques deola r6gion d'affichage de don- Anspruch 18, wobei
sine 5-Minuten-Zeit-Einteilung  40  ndes sont des graduations non
lin6aires. fOnf Metem entspricht und 5 Minuten auierdem 20 Fu13 in den
Tiefen-Einteilungen entsprechen.    5. Montre electroniquedotee
d'unefonction de mesure solon la revendication 4, ob: 20. Elektronische Uhr
mit einer Mel3funktion nach Anspruch 19, wobei die den 5-Minuten-Einheiten
45     les graduations de quantites physiques de la der
Minuten-Einteilungen entsprechenden Zahlen         region d'affichage de
donnees sont dispos6es fOr die Meter-Einteilungen ganzzahlige Vieffache
dans un intervalle angulaire constant qui part von 5 sind, und die Zahlen
fOr die FuB-Einteilungen    d'une position normaliseo des graduations sur
ganzzahlige Vielfache von 20 sind.                    le cadran; so 21.
Elektronische Uhr mit einer Melfunktion nach          les graduations de
temps et les graduations de Anspruch 18, die femer einen den
Meter-Einteilun-      mesure sont prevues suivant une correspon- gen
entsprechenden  Meter-Riefenmesser und            dance biunivoque; et
oinen den FuB-Einteilungen entsprechenden FuB-Tiefenmesser aufweist.
55        les graduations de mesure correspondent a un multiple des
graduations de temps dans I'inter- valle du cadran ob cot angle constant
est depass6. 10    19                EP 0 581 957 B1                 20 6.
Montre lectronique dot~e d'une fonction de mesure     valle du cadran ob
cet angle constant est selon la revendication 5, ob l'intervalle angulaire
fixe  depasse. est de 180. 14. Montre electronique dotee d'une fonction de
mesure 7. Montre electronique dotee d'une fonction de mesure  5  salon la
revendication 11, ou une graduation de selon la revendication 1, ou un mode
de fonction  temps d'une minute correspond a un mbtre dans les prevu dans
la region d'affichage de mode eat un   graduations de profondeur. 



mode de fonction associe a des donn6es relatives a des quantets physiques
qui sont affichees dans  15. Montre 6lectronique dot~e d'unefonction de
mesure la region d'affichage de donnees.          10    selon la
revendication 13, ou une minute correspond a un mbtre dans 'intervalle
allant de la graduation 8. Montre electronique doteed'une fonction de
mesure  de temps 0 min a la graduation de temps 30 min, et selon la
revendication 7, ou l'aiguille indiquant la  une minute correspond a deux
mbtres dans l'inter- region d'affichage de mode possede une fonction
valle situ6 au-deIA de 31 min dans les graduations d'indication auxiliaire
servant a indiquer une donnee  15    de profondeur d'eau. auxiliaire
relative A la quantite physique affichee sur ladite region d'affichage de
donnees.          16. Montre electronique dotee d'une fonction de mesure
selon la revendication 10, ou les graduations de pro- 9. Montre
electronique doteed'unefonction de mesure  fondeur d'eau de la region
d'affichage de donnees selon la revendication 8, ou un mode de fonction  20
sont des graduations en pieds. prevu dans la region d'affichage de mode est
cons- titue par un mode d'affichage de debordement dans  17. Montre
electronique dotee d'unefonction de mesure loquel laiguille associee & la
r6gion d'affichage de  selon la revendication 16, ou une graduation d'une
donnees indique que la pleine echelle a ete depas-  minute correspond A
quatre pieds dans les gradua- s6e.                                       25
tions de profondeur. 10. Montre electronique dot6ed'unefonction de mesure
1& Montre electroniquedotee d'unefonction de mesure selon la revendication
1, ou le moyen generateur de  selon la revendication 10, ob les graduations
de pro- signaux de donnees est un moyen g6n6rateur de     fondeur d'eau de
la region d'affichage de donnees signaux de donn6es de profondeur servant &
pro- 30    sont des graduations en mbtres et des graduations duire un
signal de donnees de profondeur et la    en pieds. region d'affichage de
donnees est un compteur de mesure de profondeur d'eau ayant des graduations
19. Montre electroniquedotee d'unefonction de mesure de profondeur d'eau.
selon la revendication 18, ou une graduation de 35    temps de cinq minutes
correspond a cinq mbtres et 11. Montre electronique dot6e d'une fonction de
mesure  une graduation de temps de cinq minutes corres- salon la
revendication 10, ob les graduations de pro-  pond aussi A vingt pieds dans
les graduations de fondeur d'eau de la region d'affichage de donnees
profondeur. sont des graduations en metres. 40 20. Montre electroniquedot6e
d'unefonction de mesure kj    12.
Montreelectroniquedoteed'unefonctiondemesure    selon la revendication 19,
ob les chiffres associes selon la revendication 11, ou les graduations de
pro-  aux graduations en mbtres correspondant A des uni- fondeur d'eau sont
des graduations non lineaires.  tes de 5 min des graduations des minutes
sont des multiples entiers de 5, et les chiffres associes aux 13.
Montreolectroniquedoteed'unefonctiondemesure  45  graduations en pieds sont
des multiples entiers de selon la revendication 12, ob:
20. les graduations de profondeur d'eau sont pre-  21. Montre
electroniquedotee d'unefonction de mesure vues dans un intervalle angulaire
constant qui  selon la revendication 18, comprenant en outre un part d'une
position normalisee des graduations 50  compteur de mesure de profondeur en
mbtres cor- sur le cadran;                                 respondant aux
graduations en metres, et un comp- teur de mesure de profondeur en pieds
correspon- les graduations de temps et lea graduations de  dant aux
graduations en pieds. mesure sont prevues suivant une correspon- dance
biunivoque; et                   55 les graduations de mesure correspondent
A un multiple des graduations de temps dans l'inter-
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