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I 1101 Di Case 2454 *(@00002* WATER
RE “ BLE 03JECT I NCLUDI NG A SQUND 5
GEN e present i nvention concerns a water

. 9159*
resnstah portable object that can be in the air orC De 2454

es a sound generator. In particular,
the “Mm mwm ”m ention concerns a diving watch
i ncluding a .sound generator device 10 such as an
el ectro- acoustl c transducer. Human bei ngs do not
percei ve sounds in the sane way in the air and in
wat er . ever far obvi ous reasons_of saf et the
wear e . ot A PORTABLE(WBJEGTHA
opti mum manner what ever '@@NE'P?A(‘P(DR or vvater) he is
in. This is particularly True when the wearer of the
wat ch makes a submarine 15 dive. It is vital that the
diver is warned in sufficient tinme that his dive tine
is r t ' ' .
di ve dept Eges% %l'ﬁveﬁt% %gceta?ﬁé g‘%&g‘efjer%%gﬂggéhg@@ object that
Raneme iMNte atiIFérG@-vMéSBBd irmiMé@a&bu&ﬂfQ’ﬂi&rhmrtlmepMWar the

FreSEd DY DRI CORaCR® &1 QUingowatenigRtisg & 00N Jerierator device

GUcAGEABelcstroaiiisfic fans@gawt at i ng an acoustic time
al arm and an acoustic depth alarm The audible signal

frequenfifan Helrit d?@ﬁBt berceRRl dbiH RN iARhe BAWRY Ray i h?e air and in
features of the alarm (repetition frequency,; Sound

(vetgE. oweverdpr pbyiers rersassddiripfetyothe waatar®f the watch must be

e 1 B8 LT o GRS R TR K80 e

devT bis it hzrticuldily &iueswhére thie ptdarereat Hed waitch gmkesaa esbmarine

hi
ﬁede?gsfmt%e@"avéh%gweﬂ{g Vi?@%f’r'Bn?%“%Wch&l @‘@It disgivieptime is
Jenhag et ohNthathe RS afthied Hislee&imum dive depth.

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, fthe 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 zicoustic 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
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nmeans that detect whether the depth neasurenent has
reached a 30 predeterm ned val ue. An acoustic alarm
is then produced and a hand is actuated. The three
aforecited docunents all provigde the possibility of
produci ng -2- an acoustic al armwhen the wearer is
meki ng a subnmarine dive. However, none of these three
docunent s di scl oses or suggests adapting the frequency

t . u i 1 ium (air.or,.
i ORI, e DR BB 4L B However
ofosrer médwésleaﬂhrf@eiotmdielmm ﬁwcroseshdvaé@:jg)es'twawﬂ)tm thFGfréquency
ti ' t .the auditory apparatus ,
(@er A2 3 & MICUBAOTdRe PRdiuge ek Grwales) Y which the user is

Gia¥hted. I1N hbhB & SbRENBUD IR i the ﬁ\%ﬁﬁﬁt(i%ﬁ%r Ackter) ik ewhich the
filters as regards the signal. They for at 1s’
CRRQUSHE IsjanehiPrerpgatee aodine @wditory agparaius @xternaldaternal ear or

%\gy%ﬁgpmfghﬁiﬁe&vitmhcﬁe g%‘s%epgépggié@gg é(%?e%tion) act like

one 1 s”’situatéd, I'n
diltees dsr myaeds yhe tsignalli They éome wihthetouemmtiyhealled a perception

! . 3 th . 4P |
SR P SRS ST 0o SR BV o et
tiRewdidh, ohBeiss @ungtaRierifgicuts, bivr t AegieR T frederR)! ¥hd Edifference

slightly attenuated by the perception filter in a _
RIWEen the RERESc PRWGE eattipd iasddhBeaamistic Powed asat i-perceived

(e er, A s B Ot AR (5P, pRlaclvad bypthe user
0$ arlle veBy sfighktly aftedateB. by-lalme\mrce;attoraﬁltéreh{ugrgnrxo?dv@equency
ti i gher.,, attenuation J reater than Lt is
RIS s, BUWRRHE! BRALT K FEkBler SoUn RaPsmission seems
rtmtinzéil &t Qtﬁr@QUenocl@ucmtrﬂﬁ \Mg_edeﬁi i BGQVdWO@PEEWItWCHt%u@tion of the
oynd gener at oy, devi ce whi rovi des the' user o
SUPest 97 1B opoMe AT <8l AdTBabeapt (oA (e dgher rtenuation s
ngrebteNthan BO4Bh the 20 user is situated. The present
invention therefore concerns a water resistant

por t alf @ th@B] H£bbRUE BT e Brelieht MUeMBbANo Cd?@\r/iaétaeb{)ﬁ%e object
inthat it is capable of emtting acoustic signals at

tSMENRY Aalivng Wateliraieding adepentioagematondevies whitiupovides the
Al der thereof with optimum sound perception whatever the medium in which the

user is situated.

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

Owing to these features, the present inventit}n provides a portable
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
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or water, in which the user is situated. 25 Onng to
these features, the present invention provides a
portabl e object such as a diving watch, which is able
to warn, the user thereof in ag opti mum manner, in
what ever nmedium the user is sitdated. In particular,
the sound frequency emtted when the user nmakes a
submarine dive is selected to ensure that said user

e e A AT

t mediurhe afe eguienslyetottthatames buealsptigbanss ehedrgans used by the
per ceptjon dependi ng upon whether the user is in the

d T .
af§eroln heake GPIESS-FE BefpkEaPAMEI WOERIithe etsERtS iih the air or
t haderWieP1QRRE &, %npgfs%ﬁséérbéﬁeﬁfso@ na8 L&‘%ﬁbf?@f}@@%%is external

two nediuns are obvi ous not the sane, '
bedawhereas inwgtaisounds a9 peneeived s1ore mytteang af theginternal ear

. ! o U e a
ERE EREdhcs Bfthel tnBECEYI ] herson per cei ves sounds

j Vi i 5 wh ' :
sounas” Grartists B Eat VR BO B i BBt ng TarlabidgbRiy includes
aatnamgalswitch aftubterl by ané alse W iitdicatAeca rlichgbrbeessor that the

first variant of the invention, the portable object.
iW@tCﬁ}dé% in othRaAlTaPT HNdEEWaleEt M@bde'ﬁg fohe §eepng ariant of the

| ROEATSN, t thed pBHEPRPHBERE SREILEBS tmERSs f&la‘d%tbdtiﬁgit {hg]E Kfedium in

air or underwater. According to a second variant
t whichGt isdoeated @nd whighpuovidblassigbalder indiedtingds anaégroprocessor

R B TR AT MBS ool 69 T
nileteofiorocassns mahate saihdinudity aeingoplgreat pressliec 3ersbr, which,

in the.air or respectively underwat.er. These .

(PRSI URBR DS RSB e Rk JEHES 1O dRe Anisransegpssor that
sees portavld Wbject dgErantpléPGR WRcH &S Sl tBeMBRSUF &dspectively
indicates to the mcroprocessor that 15 the portable
oBfRvatelor exanple the watch, is in the air or

respectively wunderwater. Ot her features and. .
advant @5@5 f@qath%a@q! aduantagag ohthepragent inygRERnR Witbarpear more

cti8afiy ¥n 'tAe tBRoW AL ¥af8d dRisthibfsh SFSHT ERAMPR 8mbBddiment of a
i
exanpl e enbodi ment of a

diving watch according to the present invention, this example being given
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 cif_cuit of the watch.

The present invention proceeds from theé general inventive idea that
consists in providing a portable object such as a ='diving watch able to emit an
alarm signal at two different frequencies dependiné 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
warned in an optimum manner. The watch according to the invention thus

considerably increases the user’s safety.
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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 air4-and underwater, and -
Figure 2 is a flow chart of the electronic circuit of
the watch. 25 The present invention proceeds fromthe

- ntd ye jdea.th consi sts.in providing a .
or t aot 9UBE ol bcarafaw el MysyBle Uik S dtaResy it ity goousti
aparceptiognalthatait wad difdeewatyr. ThROyRP® RYicHEes o I35|Q?iven hertz
u&on whet her the user is in the air, or respectively
u

BEYSRYePaCeHeQR thok AxisyUBAQERAUBEPRg eXRIesse@ dN tdecibels and
epiaeed dhde y"‘@ﬁlﬁ,e\ggfv%éé}? tﬂ?%gH%ﬁd; Rkﬁgvgf Rhifted U tHe® acoustic

situated, he "wl 0 war ne i mum manner .
Thewenpetseleddniheguses. Cheva Avltustiates theuattenuation of sound when

[ i, NCI. S, &.h ' fety, -4- Figure 1 .
OB ARAR B RSP TE EDSSE R FL e o WM oo
aby asturmapereiegpls onlyi very ighily a&tedualt}édeihvmbﬂcﬁad lWrthﬁ?jncy range

h.i ndi , , requenc ace
cFoREse HefeeSh b Bnd ol KPP or it elilnes P as Harl that the
ameédiuvh agarisdasetfe i whichehvesinthe p\%@%y@ ﬁge"fﬁé auditory

emtted and the acoustic 5 power percel '
uaRharatis ok the humast baingsonlieslight!e miienuste emitteslisdunds. In the

. : PO % Ny i
1950 (43¢ PLAISRSBR0l i Aidlion s dplhl AW e G orcer
i of W-yOOQW, stithgditénu adivhesfutbe Mdéibfmmgamhércﬁmwbévmen the
FRPEES BB 1 Butth RteiPe o Fist e Tomeresace acoustc
thressire, Pj usBbifehebz®lisSifiHgdheSe BvORABAET RO et dine for air as
auditory 10 apparatus of the humanibeing only slightly

afor vaiat dn dhe @irePosodRdea, whengas inavater Pseel @;ﬁa/ﬁTl'@ offset is
S 1S SikQN < ] ' fre t he .
SIS AU BN Moo AN SRR gBlentSre atoro
odefmmdidg 4ponBrhether ofié sein thet zieenuhberwdtao Fﬁmlailweﬂwe%rgans of
a Bis, partly explained by the fact that the _

e Parc b olrbe Ty thE rBSEnBPretFan a% nonheseitn Penearing upon
thiestBiet Woe Gatterels insth@okir tdreuriiiwaldd! Iithie @% a person essentially
perceives sounds by means of the external ear, whereas underwater sounds

are perceived mainly by the internal 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,
or to means for detecting the medium in which the watch is located, such as a
pressure sensor 4. Thus, according to 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
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15 for water. In the air, Po = 20 Pa, whereas in water
Po = 1 Pa. This offset is also explained by the fact
that sound transm ssion phenonena are different
dependi ng upon whether one is in the air or

underwater. Finally, the organ8-of a human bei ng used
in the hearing process are not the same dependi ng upon
whether the latter is |n the air or underwater. In the
air a Person essenti al ercelves sounds by

mea
oPTESREM&RERIGN 4 gengrat imignalaviieh %aa@ised t@rt@e |nput of a
p%a@@béﬂﬁt‘?'ol[@'d’l"chﬁtl@yTerelettn%rsr?r{alW?I o Céli‘@abrﬂ ﬁ%\féﬁ or a low

the cranial cavity. igure 2 art s
t leyel, agleperdiag eopeonwbethiarcthia svattht fse imathen ausedr tryspectlvely
t BLASENtALN h nt, i al I | ncl ydes.

Dﬁ?n crzgr;?o%éésés{gﬁph onec;l%l ﬁb @1 Fogﬁ Ipge Ic b {lag  @gctric signal
eptddercet d)yanaauala$w$cm 2 oin by, pre@@r@rsdn@oﬁﬁal&té @ebntroller circuit 6

detecting th in which the watch is |ocated
SHUhARRY 3 Wﬁ&ﬂe AP input-gf 7 freqiensyareigetph Crpit 8. Via the
sefigdti dfi thl et igrid, ﬁé@Jér{%‘{/eﬁléﬁaﬁ C|réJl€8WﬁFFrs@Tec9(Nh|ch of the

t he wat ch actuates manual switch 2 between two stab
stwa avaitable fiegueacies tfoof Featiecoutpticebp feseesoy gﬁneraior circuit

heg lss%lbﬂ idd 10 %}Léc&fstlfcgfér?%ghb&ellf sUtRIR %{{zroelectnc element.

According to e pre enbodi ment

or osult Sbos, Mithur SafihGRAHI fod B8t Snydiighis Bh fiphed to the
t bmbodmenttthat has juatibesn déstribéd end dhatrthos@kkiged i the2art could

t.h .ch det ect ed S
oo VEE0HR B Hflereogh A HPEANISs oM dapaigngrieom the

lﬁtﬂiﬂe of the p@s@h?urﬁ@ﬁhé@'de‘ﬁhe@'ﬁyﬁﬂh'etarﬁwex-éﬂ' élai?rluse%rda?tlcular it
|g[lqinal wll either take a high I'evel, or a |low |evel

defrrinatediiheh altheustethe Reespat Btvengon washdesaribeddn relation to a
r@%?\@CWa\f@rll Yit Uoder ‘Q?%)ﬁ{ t0 Aéth@rfl*}géé I o p%f’tgb% d,?g&ﬁs O%uch as

| ow 'evel of the ele c signal produce
sainpbiviusogaing, prwstenresisant camerasa aiteetrcmaterodm even a beeper.

B 5 g AR MR o S R Ao Shovis o

t &8 easignpeckivedgnalhe dserdquene pirssl @ederwatdr! mthTe c&as& ofla water
vai | .abl e nci es

sel ect which of t fIeque

B RCATARD e dRts! FouBl St gk Ao B Suridsepiding upon
| whatpRt iiteid |thérb|ﬁ69%ﬁHbﬁNétéﬁr\“éF'ké‘kﬁfnple?to fficht8%odhe user that
pi ezoel ectric el ement

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.
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10 It goes without saying that the present invention
is not limted to the enbodinent that has just been
descri bed and that those skilled in the art could
envi sage various sinple alterations and variants

wi t hout departing fromthe stbpe of the present

i nvention defined by the annexed clains. In
particular, it wll be noted that although the
present invention was described in relation to a 15
dCkARdSwat ch, it could apply to other types of
portabl e objects such as anphibi ous gane, a water
resi stant canmera, a depth nmeter or even a beeper. By
way of exanple, the anphibious gane could enmt a

el ody1 whi Rértamiglvehtbe reskstaRPbie¥t mermgfg%d%dtdr@\éﬂét%fr device
<Bgshe air: as underwater. In the case of a water
;

Angnd rpigrRRracessns (13t gharastsiired dnithat heraits pepestic signals
5% g%%ﬂ 'd“f@eriéﬁpﬁfeéﬁ) Qerf és hcﬂlo%hc?f Rk &ﬁlum air or
under wa foin t

or exanp uder ot
fmah@s,dhnﬂllhlawemser isdogdted out . The depth meter coul d
indicate to the diver that he has reached the nmaxi mum
di ve t H.edPatablanobjbetv aceordirtieto faimiot |1anha‘racte|fl|2eal |h that the

Tdianty; e is) SoRiiseay bE dokPEnand: 0 oiMeed 'R hat the
vk diienich e PRy sfpliSe S béale®B00 Bz A ddd Hz. Port abi e

wat er resistant object including a sound generator

devi ce 3.( 0t objdbt GlceBFdME &5 ahy Gt klaimidel 6Ft2eEhé|ea%terlzed in

inthat it emts acoustic signals™ 5 according t
dhat érieltdes eqmaneipbswiten (2) agtuatedaby dh@tweﬂfebﬁo urmacate to the

rFﬁfé\'éBT’bcﬁsrorQﬁf thaR b o%}egt Wk "Etl?e EF%rVé%ﬂedtl Ciﬁ A8

2. Portabl e object acc acterlzed

in that tric%rteftﬁgg% c(:{>rmnd fr g%?} c?a? ]sbfg\r[\%echarachznzed in

and 10 kHz, and
dbabiti Iﬂekwdbetmeensa‘oo detecting tr(éome‘dzuml@lr?:or Ratéralbh evhich the

m&%ﬁ? §he£ IB%ateahanyl ?fl ﬁlcﬁlu[jrgslao:mﬁual swtch (2)

act uat ar r to indi tot

mcr op%gcgyﬁﬁﬂb?? Joe a?c‘fcﬂg'”@b % aifn 4, |°ﬁ1a}rﬁ%t95{?‘?d dp that the
rREGERIN veblis iftlv@d ahunfidity’eéhsdl e obj ect according to

any of clains 1 or 2, characterized in

6. Portable object according to claim 4, characterized in that the
detection means include a pressure sensor (4) which, as a function of the
pressure measured, provides a signél to indicate to the microprocessor (1) that
the object is in the air, or respectivel)} in water.

7. Portable object according to claim 3, characterized in that actuation
of the manual switch (2) or the chanée in medium detected by the detection
means generates an electric signal v{:/hich is applied to an input of a state
controller circuit (6), the state controller circuit (6) applying, in response to the
electric signal, a control signal to the frequency selector circuit (8), via the
effect of which the frequency selector circuit (8) selects one or other of two
available frequencies (f1) and (f2) at the output of a frequency generator circuit
(10), the selected signal of frequency (f;) or (f,) being finally applied to the
sound generator device (12).



that it includes neans for detecting the nmedium air
or water, in which the 15 portable object is |ocated.
5. Portabl e object according to claim4, characterized
in that the detection neans include a humdity
sensor. 6. Portable object actbrding to claim 4,
characterized in that the detection neans include a
pressure sensor (4) which, as a function of the 20

pressur red,.provides a signal to indicate to
the nic 'opn@g'i% g&lbj%i)acpﬂr ng ion‘ag'z%ﬂeﬁtf’ariag{jqrﬁe{jﬁ'étt%trtf‘e
osourks@etdrakgldevide (Mimiludeb a BRiZoakctrioRhgsducegcor di ng
to claim3, characterized in that actuation of the
manual $wi et lobfict lBEodiN@rcIhifn AEehai-ARz8a S thdithe
the detection neans generates an electric signa
vpRrEable obigebis adiving Watémput of a state 25 controller
circuit (6), the state controller circuit (6)

applying, in response to the electric signal, a
control signal to the-frequency selector circuit (8),
via the effect of which the frequency sel ector
circuit (8) selects one or other of two available
frequencies (f1) and (f2) at the output of a frequency
generator circuit (10), the selected signal of
frequency (fl1l) or (f2) being finally applied to the 30
sound generator device (12). -7- 8. Portable object
according to claim1, characterized in that the sound
generator device (7) includes a piezoelectric
transducer. 9. Portabl e object according to claiml,
characterized in that the portable object is a diving
watch. 5 :



