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Case 2454 WATER RESI STANT PORTABLE OBJECT | NCLUDI NG A

SOUND 5 GENERATOR The present invention concerns a

wat er resi stant portable object that can be in the

air or in water and includes a sound generator. In

particular, the present invention 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
pti mum manner whatever nedium (air or water) he is

ﬁg This is particularly true when the wearer of thegase 2454
tch makes a submarine 15 dive. It is vital that the

diver is warned in sufficient tine that his dive tine

is running out or that he has reached his maxi mum

di ve depth. Diving watches are known from Japanese

Patent Nos. JP 60-001588 and JP 07-333359 in the nane

of S WATEHIRER I STAR PERTAR EhoplErT INCLUBING A SOUND

60-001588 is capabl e of GENERATOR an acoustic tine

alarm and an acoustic depth alarm The audi ble signal

frequency is the sane for both alarns. However, the

features of the alarm (repetition frequency, sound

| engt h)Ther predent mventnondepanehnsga wgater reﬁstﬁhérpoi‘tﬁabi&sobject that

the t.i | | 25 Th |
WGP B ar In water sTELReES Zesdtingr ssnsinfit (1obeiguier. the
d%Yé%ttlﬁ\ﬂéntzbﬁCBoﬁ@bﬁ% & hlﬂnﬁigf WafcH iRty 8wdubenerser device

an acoustic signal when -2-
such as an electro-acoustic transducer

Human beings do not perceive sounds in the same way in the air and in
water. However for obvious reasons of safety, the wearer of the watch must be
able to be warned in an optimum manner whatever medium (air or water) he is
in. This is particularly true when the wearer of the watch makes a submarine
dive. It is vital that the diver is warned in sufficient time that his dive time is
running out or that he has reached his maximum 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, 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
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this depth reaches a predeterm ned val ue. The
el ectronic watch disclosed in JP Patent No. 07-333359
i ncludes nmeans that detect whether the depth
nmeasur enent has reached a predeterm ned val ue. An
gcoustic alarmis then produced.@nd a hand is 5
ctuated. The three aforecited docunents all provide
the possibility of producing an acoustic al arm when
the wearer is making a subnmarine dive. However, none
of these three docunents discloses or suggests
adapting the frequency of the alarmas a function of
the medium (air or materhwv |ch the user is 10
Id'a*ﬁtd&E’th reachgs ajyedetspoleda@Yeat t he medi um (alr or

water) _in which the acoustic signal_ propa

t he au&h@oelﬁcﬁﬁ'ﬂiﬁr\uﬂ’@@ @'ﬁﬁ'@é‘?%dﬂ‘ 4 iFatent Nga 03333{5I9e'"°|‘1d35
bQRESHLT thafl® dEferp| ' Whe Y" ltifg | %eéﬁ‘\e fridature e?HbrF%"s' r}%ached a

perception) act Iters aS regards the sig
Ttmgdétermnafjavalue @«nrasnumgc agrimeds athprerwegumm and a hand is
f|| An enpirical curve can be obtained, which,

"f'ﬁi?“g upon the nedium 15 in which one i s situat ed,

|nd|ca for fre nc t he, di.ff .

ot veor TBHBrSR: BTRBE gbEke . pfol eI PEsii; of producing
PQiEbedsstict alafmPRheei thedveder idienaking .a lsbbmahhetdﬁue blewever,
noted that in the air, the_ sound ercel ved %t he

i 10581 9f hiepy teediaquerts dissinses & ySHggesised ingcthe frequency
fl'd;:]tﬁé é&&n‘f‘ agr€?9nétfoﬁqH@ﬁ%V gdﬁfi‘ﬁ‘QSerd?rWéﬂeﬂeﬁ\ %Fdf'ﬁ‘ﬁ‘lé user is

n wat er sound transm ssi on ‘seens
opodated. Hthas beeguahasyvest thatether tedium (atloorlw(bewn WhiCh the

Bl SO b bagheh by B Aoy B p e oo o

t e bopied df. thbtcraﬁlat baeltyil’h (Hy ease of submapinesmteption) act like

i ViETRy andeanraR oy siong. They IR gBrkr s o TaRgy; caled @roeption

Prijét. dGe eHBPrlcal curve can be obtained, which, depending upon the medium
in which one is situated, indicates, for a given frequency, the difference
between the acoustic power emitted and the acoustic power as it is perceived
by the user. It will thus be noted that in the air, the sound perceived by the user
is only very slightly attenuated by the perception filter in a broad frequency
range comprised between 1 and 10 kHz. In water, sound transmission seems
optimal at a frequency of the order of 800-1000 Hz with attenuation of the order
of 40 dB. However, at a frequency two times higher, attenuation is greater than
60dB.

It is thus an object of the present invention to provide a portable object
such as a diving watch including a sound generator device which provides the
user thereof with optimum sound perception whatever the medium in which the
user is situated.

The present invention therefore concemns a water resistant portable
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25 user thereof with optinum sound perception whatever
the mediumin which the wuser is situated. The present
i nvention therefore concerns a water resistant
portabl e -3- object such as a diving watch
haracterized in that it is capagle of emtting
coustic signals at two different frequencies
dependi ng upon the nmedium air or water, in which the
user is situated. OMng to these features, the present
i nvention provides a portable object 5 such as a
di ving watch, which is able to warn the user thereof

' rﬁbfé‘ﬁtéﬂfchrgﬁm@agﬁlr@ﬁ@aﬁhnmm@?g@ﬁ%d I thal kg ycapapla Bf emitting
V‘*é%@u&t"@a{ljﬁﬁl% di%@%lfﬂeréhmdeﬁ%m@dé%eham"gﬁkﬁﬂtﬂé rh&dium, air or

ensure M sai d user has the best auditory confort
poaieblimwhithethearser isssituatrd.when  the user is in the

air. 10 It will be noted that the frequencies that

ensur e Qwing o theseedtures the présent dwpehm poovigesna portable object

et A5 ot hleh i ol o bt 8L SR Shefi in an optmu

praaeidr] &% whateveromedium thbegsert igosituateld.uhs particular, the sound
ohvi ously no e same, but al so bscause he, o

udeaauspey A iesk when 40 HeerBakesg sHPaEEEe Yeuis RAYSGIRG to ensure

SQH& 418 usbPPalI8E Uedt bditdl AnifoRpokaibidldrHe8hfe is!tfue when
the air, a person perceives sounds essentlally Vi a

hltbe ueartlemnihe aiar, whereas in water sounds are
percei ved nore by neans of the internal ear and the
bones of witheberroted| thahvthey frequenciesi that t ensurei pptimum  sound

| f e..ohj e
< el e BB e b PR DAl B TGSt are
mstubemhﬂawsesﬂ’erémm tHdighe Bﬂ)p@hﬁdm pﬁopemtaéahef aisound in these two
underwat er. Accor oq ho a se%op riant &f t he
mediums are obvious y not the same, bu also ecause the organs used by the
user in the hearing process are not the same when the user is in the air or
underwater. In the air, a person perceives sounds essentially via his external
ear, whereas in water sounds are perceived more by means of the internal ear
and the bones of the cranial cavity.

According to a first variant of the invention, the portable object includes a
manual switch actuated by the user to indicat to a microprocessor that the
watch is in the air or underwater. According to a second variant of the
invention, the portable object includes means for detecting the medium in
which it is located and which provide a signal for indicating to a microprocessor
that said portable object is located in the air or respectively underwater. These
detection means may be a humidity sensor or a préssure sensor, which,
depending upon the pressure measured, indicates to the microprocessor that
the portable object, for example the watch, is in the air or respectively
underwater.
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i nvention, the portable object includes neans for
detecting the nediumin which it is |ocated and which
provide a signal for indicating to a m croprocessor
that said portable object is located in the air or
Lespectively underwater. These _gletection neans may be

hum dity sensor or a pressure sensor, which, 25
dependi ng upon the pressure nmeasured, indicates to the
m croprocessor that the portable object, for exanple
the watch, is in the air or respectively underwater.
-4- Other features and advant ages of the present

invention will appear nore clearly in the foll own
detail Siherleaturgt gaﬁ agvaniages &ﬁﬁrép@ﬁsa 'PH%'FH‘_!O%W'”aaqPPea’ more
d'cYéd?'ﬁleﬁ‘ﬁf@fcﬁ‘lﬁﬁfﬂ{eﬁbﬁﬂailbe @éb%}r/iﬂﬁ&?%ﬁari B)(eﬁl’n’tblepemﬁoﬁhﬁent of a

exanp elng glvVv pur el way of non-limting )
i |divieg reatcbnacagirding rtef thee peasend inventionndkisdexample being given

dr awi ng,...in.which: -. ELgur. i,S._a

IR Sy Bl o No sl Fustrer’ i iererdit to the annexed
urditewingt Brwhighd -Figure 2 is a flow chart of the

el ectronic circuit of the watch. The present invention

pr oceed¥idurem ishteggphethat illLstvatas ihumandacoustiatperddption in the air
consists In providing a portable object such as a
didndrdeavalr % to enit an alarmsignal at two

di fferent frequencies dependi ng upon whet her the user

is in -figuraiZis afjow egdet theeigetinmie PiReHiERf themaen wo
frequencies being selected to ensure that, whatever

t he medihenpiasenhinventine proseedss friom (e denerd igventive, idea that

WaloRgRtd A %ﬁ%?&f@ﬁ@%@gg Eﬁ%‘("g& Ao} gictﬂg%ﬁlg to emit an

t he 1nvent consi dera i ncredse

ussbarns sigablatytwordiffereat frequencies depending upon wdetheardbe user is in

t qﬁe daiilf, fo(?'rr%gﬁggtivie?y GHH&RNa&Egr? l{ﬁééé: 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.

Figure 1 is a graph that illustrates the differences in human acoustic
perception in the air and underwater. This graph indicates, for a given hertz
frequency placed on the x axis, the attenuation, expressed in decibels and
placed on the y axis, between the acoustic power emitted and the acoustic
power perceived by the user. Curve A illustrates the attenuation of sound when
it propagates in the air. It will thus be noted that in the air, the sound perceived
by a human being is only very slightly attenuated in a broad frequency range
comprised between 1 and 10 kHz. This is explained by the fact that the
medium, in this case the air, in which the sound is propagating and the auditory
apparatus of the human being only slightly attenuate emitted sounds. In the
water (see curve B), sound transmission is optimum at a frequency of the order
of 800-1000 Hz, with attenuation of the order of 40 dB. The offset between the
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perception in the air and underwater. This graph

i ndicates, for a given hertz frequency placed on the

X axis, the attenuation, expressed in decibels and

pl aced on the y axis, between the acoustic power
mtted and the acoustic 20 poweg _perceived by the
ser. Curve Aillustrates the attenuation of sound

when it propagates in the air. It will thus be noted

that in the air, the sound perceived by a human being
is only very slightly attenuated in a broad frequency
range conprised between 1 and 10 kHz. This is

expl ai ned by the fact that the nedi in this_case ,
t Kwogurves A and Bristnastly Gxplained by H}faéﬁg} tha téﬁ&eﬁ@ce acoustic

augbeQNr¥ P2 usBARSF @dthiblisking 1?1%3? W'&uﬁﬁisﬂg nebthé sdrhé MBH) afr as for

attenuate ‘'emtted sounds. wat er (see curve ,
s onatdr. tin dmes mirsBh 20 gPapwhereasdn veatér BgeehplPaof hisheffset is also

order.. of ,80Q- 1000 with attenuation of the order ..
R B dnr fRet: L SR MRBSRS G, SRR A g diferent
B depeRding! vpctxwhéethee @nbis irhehd &i¢ or URaérwdier. Fmallye fisee organs of
acoustic pressure Po used for establishing these twy

c @ hegan deing userdinstieeheasingprocess agg noljhesame geparding upon
ai - r i = e Pa o T -

ofhetfie e Bshis (UME BT SruTarers 7 e & a fifon essentily
t renceives soungshbyoneans af thedexteoad rear Swhersasdindprwatar sounds

oG hresivec iy i Aisalest i 8 thlgs or R i By

are not_.t he ,same gepending upon . whether the latter is

1"t he PGS o FmRoNer SheWpg e Yarbls piggofic' foultS of the
eSFRoh | 8ddd/ byPaRE epieeent AWEHIIORY TRANGateh bSsortialigrineludes a
ear, whereas underwater sounds are perceived nmainl

byMierPre¢RsSPR 4| ongainpihal whishys resnested ipither ghaamanugl switch 2,
C¥td Yne ﬁ'rgﬂéfeectiﬁg itRe TnddidtW.if WiHich SHEPWaRS, i's.g&%a;}ettd,hséuch as a

various electronic Circuits of the watch use
prpesssure isensat HoThughacemdiol testhersimplified ivatantdesthe invention,

g]it %g&ra?%etiﬁﬁrgﬁ%ﬂ%] gﬁﬁu?lgel# r@%ugw sivﬁréhi 2bé ner]e%ctt\c\lec)dstable 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 sensor 4 generates an electric signal which is applied to the input of a
state controller circuit 6. This electric signal will either take a high level, or a low
level, depending upon whether the watch is in the air, or respectively
underwater. As a function of the high or low level of the electric signal produced
by manual switch 2 or by pressure sensor 4, state controller circuit 6 will apply
a control signal to the input of a frequency selector circuit 8. Via the effect of
this control signal, frequency selector circuit 8 will select which of the two
available frequencies fy or f; at the output of a frequency generator circuit 10 is
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or to neans for detecting the nediumin which the
watch is |located, such as a pressure sensor 4. Thus,
according to the sinplified variant of the invention,
15 the wearer of the watch actuates manual switch 2
Eftmeen two stable states to ingicate to the watch

i croprocessor 1 that he is in the air or respectively
underwat er. According to the preferred enbodi nent of
the invention, it is pressure sensor 4, which detects
pressure variations linked to the change of nedi um
that detects the nedium 20 Actuation of manual sw tch

2 or the pressure change detected by  pressure sensor

4 appHed kg /a asswﬂcéa%t’%%n bﬁ»aﬁuc!%m%% Pi‘-‘%%‘ﬁﬁi’i"é‘d‘-‘@"&"t- he

input of a state controller circuit 6. This electric

si gnal lwopes witheut sexirg thahithm preseat invantipn isynol Wpited to the
q y . C

- SRS ot Ba NSRSt Bech agtbd'and phd thilfe Bifleq f the art could
| @nvisagel varfousheimplle @lterations garad vpriantscwithas degparting from the

' . 4, , , .
o146 o e pPAs Bl AU En ARG Bl At GB AR, B pajoutar.
a I:m b@uﬂitwd ltl‘iait!aﬂﬁnblugh ]gti;é ptédr?nBinvhfPﬁoT bstasedelfrseﬁb?cbgn relia’fion to a
s lng “SptcBn ibicHURL anrly 1 aines eSS perieples opiscly such as
F ZnnibidGs ‘ﬂé&r%ftaoﬂ/fate? rbSISEHE CaMNERE S LRDE rrigtércar évekla beeper.

is -6- appl an acoustic transducer 12, such as a

piByrway of exampls, meamphibiousogemeiconislemi 8 melpdyhalich weould be
P ey Y By i 068r b Bfes thdciptdt T HOMelERk of a water
t mesistant m'melfa' mmélaﬂege:_ouw ?nﬂtstmhdméaeemtl smmisfiwmh redivg upon
var,i ant s, t hqut depart)n romthe scope,, of, t

oovnetner it 5 irh e, alr G indeBvater., 95 eXAMBIE P Mdigate 10 the user that
P3Sdusaighas béen Barried RRit. "THeedepth dhetal EOGIHINdIES to the diver that

present T nvention was described in relation to a .
dihgi i teacbrd the readmymagivethiesheld.and hape @ngther function in the

PYit 3Bh&IP PIHaC blepdi %ol warn a person on duty, just as efficiently,

whatever the medium, air or water, in which the person is situated.
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anphi bi ous ganme, a water resistant canera, a depth
nmeter or even a beeper. By way of exanple, the
anphi bi ous ganme could emt a nel ody which would be 10
as easily perceived by the user in the air as
nderwater. In the case of a watgr resistant canera,
he latter could emt two different sounds dependi ng
upon whether it is in the air or underwater, for
exanple to indicate to the user that focussing has
been carried out. The depth nmeter could indicate to
the diver that he has reached the maxi num di ve
t hreshol d and have anot her function in the 15 air.
FimiadimMs the beeper could warn a person on duty, just
as efficiently, whatever the nedium air or water, in
whi ch the person is situated. i -~ CLAIMS 1. Portable
wat er resistant object including a sound generator
devi ceq (1phriabé Wafdr TESBERE BBRES mQ:Mdm%E%ro%ﬁHedén@&or device
inthat it is arranged for emttin first
ac{b&)samd:asmgrcmrompn &1 )aclnaragtenzeéqmmatyt is farmangpd fon emitting a

TriereR, B hdans SR SERURHES ) it RAYB%S air ana o

(fse):ondhealcdustlbssignallva'ming 2 dffetenbl feequiyneyt (fal drordi said first
tg cl aiméf char terized in that the frequency (f~)
i dreq9RpeY Fov W"i Ly and 10 kHz, and in that the

10 frequen fz) |s conprised between 800 Hz, and 10
e, 3. Por gs%eleoep@et Zh0RisI 1 SBnany GRarBpienARd Tnohat the

2f éﬁlﬁéﬁ%t(ﬂg % rhﬁrlséd“@et\kéer\ nc e and T@W &M tiahthat the

act uat'e e wearer to indicate to the
mftaqusnowﬁs)gammlsed@etwm&Bﬂblctaridsww bEe air or
respectively in water. 4. Portable object according to
any of &l aPesablecobject atvardiog o iangdfialaimss! ohas characterized in

LU TRIRANS chhudl Sih' 39 akllbed B 4l \ibdrePto YRtiSdte to the

microprocessor (1) that the object is in the air or respectively in water.

4, Portable object according to any of claims 1 or 2, characterized in
that 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 inciude a humidity sensor.

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 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
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 to the



portabl e object is |ocated. 5. Portable object
according to claim4, characterized in that the
detection neans include a humdity sensor. 6. Portable
obj ect according to claim4, characterized in that the
Eﬁ detection neans include a pregsure sensor (4)

ich, as a function of the pressure neasured,
prOV|des a signal to indicate to the m croprocessor
(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 sw tch
(2) or the change in medium detected by the dete t|o
2 ®leatg siggah arcendrel signal tadhe fféqijﬁwe’%ﬂpbﬁ'r‘#ﬁt p‘f'?
U QffRBt b \RKibh Bhe ﬁe@& se‘?%ggjf &Pdulﬁ );Bﬁééléb‘l'stor(e%h othBleof two
state controller circuit I'n response t
t lyailable frelqeencles (&) gmch(f;) at the nutp(ollt of a frequency ghre;erator circuit

w7 b T eIB et ity BL Bl W ot 7 BB BB g the
orsoghbgengfammw@/ i2)abl e frequencies (f~) and (f2)
at the output of a frequency generator circuit (10),

the sel gct pertabsbjedtfackbrfintprslaitd 1) ciirattedred & that the
finally applied to the 5 sound generator device (12).

8.soppd OgpLEatefevige gdd%‘?"é‘i’%a piszeplectictransdyeatt eri zed

in that the sound generator device (7) includes a

pi ezoel 8ct Podablephiert@seording taxslaiah i echaspelerized inthat i
.t?o?t'agle’%lﬁecﬁ@%rﬁﬁhqg\}aﬁg in that the portable object
is a divi

g wat



