1 WATER RESI STANT PORTABLE OBJECT | NCLUDI NG A SOUND 5
CENERATOR The present invention concerns a water

resi stant portable object that can be in the air or
in water and includes a soucd generator. In
particular, the present ention concerns a diving
wat ch including a sound generator device 10 such as
an el ectro-acoustic transducer. Human bei ngs do not
perceive sounds in the same way in the air and in

wat er. However for obvious reasons of safety, the
wearer of the watch nust be able to be warned in an
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diver is warned in sufficient tinme that his dive tine
is running out or that he has reached his maxi mum
di ve depth. Diving watches are known from Japanese
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features of the alarm (repetition frequency, sound
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Diving watches are known from Japanese Patent Nos. JP 60-001588
and JP 07-333359 in the name of Seiko and JP 57-101786 in the name of

Casio.

The electronic watch disclosed in JP Patent No. 60-001588 is capable of
generating an acoustic time alarm and an acoustic depth alarm. The audible
signal frequency is the same for both alarms. However, r‘the features of the
alarm (repetition frequency, sound length) are different depending upon
whether it is the time alarm or the depth alarm.

The electronic watch disclosed in JP Patent No. 57-101786 includes a
device that indicates the depth reached and generates an acoustic signal when

this depth reaches a predetermined value.

The electronic watch disclosed in JP Patent No. 07-333359 includes
means that detect whether the depth measurement has reached a
predetermined value. An acoustic alarm is then produced and a hand is

actuated.

The three aforecited documents all provide the possibility of producing



actuated. The three aforecited docunents all provide

the possibility of producing -2- an acoustic alarm

when the wearer is nmaking a submari ne dive. However,

none of these three docunents dL?quses or suggests

adapting the frequency of the alfarmas a function of

the medium (air or water) in which the user is
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user thereof with optimum sound perception whatever the medium in which the

20 user is situated.

The present invention therefore concerns a water resistant portable
object such as a diving watch characterized in that it is capable of emitting
acoustic signals at two different frequencies depending upon the medium, air
or water, in which the user is situated.

25 Owing to these features, the present invention provides a portable
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object such as a diving watch, which is able to warn the user thereof in an
optimum manner, in whatever medium the user is situated. In particular, the
sound frequency emitted when the user makes a submarine dive is selected to
ensure that said user has the best auditory comfort possible. The same is true
when the user is in the air.

It will be noted that the frequencies that ensure optimum sound
perception depending upon whether the user is in the air or underwater are



25 OM ng to these features, the present invention

provi des a portable object such as a diving watch,
which is able to warn: the user thereof in an optinmm
manner, in whatever nediumthe uger is situated. In
particular, the sound frequency emtted when the user
makes a submarine dive is selected to ensure that
said user has the best auditory confort possible. The
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diving watch according to the present invention, this example being given
20 purely by way of non-limiting illustration, with reference to the annexed

drawing, in which:

- Figure 1 is a graph that illustrates human acoustic perception in the air

and underwater, and
- Figure 2 is a flow chart of the electronic circuit of the watch.

25 The present invention proceeds from the general inventive idea that
consists in providing a portable object such as a diving watch able to emit an
alarm signél at two different frequencies depending upon whether the user is in
the air, or respectively underwater, these two frequencies being selected to
ensure that, whatever the medium in which the user is situated, he will be

30 warned in an optimum manner. The watch according to the invention thus
considerably increases the user's safety.



di ving watch according to the present invention, this
exanpl e being given 20 purely by way of non-limting
illustration, with reference to the annexed draw ng,
in which: - Figure 1 is a graph_that illustrates human
acoustic perception in the air and underwater, and -
Figure 2 is a flow chart of the electronic circuit of
the watch. 25 The present invention proceeds fromthe
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20 perceives sounds by means of the external ear, whereas underwater sounds

are perceived mainly by the intemnal ear and the bones of the cranial cavity.

Figure 2 is a flow chart showing the various electronic circuits of the
watch used by the present invention. The watch essentially includes a
microprocessor 1 one input of which is connected either to a manual switch 2,

25 or to means for detecting the medium in which the watch is located, such as a
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pressure sensor 4. Thus, according fo the simplified variant of the invention,
the wearer of the watch actuates manual switch 2 between two stable states to
indicate to the watch microprocessor 1 that he is in the air or respectively
underwater. According to the preferred embodiment of the invention, it is
pressure sensor 4, which detects pressure variations linked to the change of
medium that detects the medium.

Actuation of manual switch 2 or the pressure change detected by



pressure Po used for establishing these two curves is

not the sanme for air as 15 for water. In the air, Po =
20 Pa, whereas in water Po = 1 Pa. This offset is

al so explained by the fact that sound transm ssion
phenonena are different dependifig upon whether one is
in the air or underwater. Finally, the organs of a
human bei ng used in the hearing process are not the
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20sewhetheMit Birtthet 8i# or underwater, for example to indicate to the user that
focussing has been carried out. The depth meter could indicate to the diver
that he has reached the maximum dive threshold and have another function in
the air. Finally, the beeper could warn a person on duty, just as efficiently,
whatever the medium, air or water, in which the person is situated.



two avail abl e frequencies f1 or f2 at the output of a
frequency generator circuit 10 is applied to an

acoustic transducer 12, such as a piezoelectric

elenment. 10 It goes w thout_saying that the present
invention is not limted to°the enbodi ment that has

just been described and that those skilled in the art

could envisage various sinple alterations and

vari ants wi thout departing fromthe scope of the

present invention defined by the annexed clains. In
particular, it wll be noted that although the

present invention was described in relation to a 15
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portable objects such as anphi bi ous gane, a water
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15 Hhat it includes means for detecting the medium, air or water, in which the

portable object is located.

5. Portable object according to claim 4, characterized in that the
detection means include a humidity sensor.

6. Portable object according to claim 4, characterized in that the
20 detection means include a pressure sensor (4) which, as a function of the
pressure measured, provides a signal to indicate to the microprocessor (1) that

the object is in the air, or respectively in water.

7. Portable object according to claim 3, characterized in that actuation
of the manual switch (2) or the change in medium detected by the detection
25 means generates an electric signal which is applied to an input of a state
controller circuit (6), the state controller circuit (6) applying, in response o the



3. Portable object according to any of clains 1 or 2,
characterized in that it includes a nmanual switch (2)
actuated by the wearer to indicate to the

m croprocessor (1) that the object is in the air or
respectively in water. 4. Pbrtable obj ect according to
any of clains 1 or 2, characterized in 15 that it

i ncl udes neans for detecting the nedium air or water,
in which the portable object is |Iocated. 5. Portable
obj ect according to claim4, characterized in that the
detection neans include a humdity sensor. 6. Portable
obj ect according to claim4, characterized in that the
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the sel ected signal of frequency (fi) or (f2) being
finally applied to the 5 sound generator device (12).
8. Portable object according to claim1, characterized
in that the sound generator device (7) includes a
pi ezoel ectric transducer. 9. Portabl e object according
to claim1, characterized in that the portable object
Is a diving watch. 10
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