Case 2585 DIVE WATCH Thi s invention concerns a dive
wat ch that enables a diver to neasure fluctuations in
dept h when he nakes a deconpression stop at a

determi ned depth. A diver has to know vari ous
paraneters when he makes an 5 underwater dive in
order to ensure his safety. In particular, the diver
must be able to know i nstantaneously at what depth he
is in order to avoid the risk of exceeding the
pre-established maxi mum di ve depth. The di ver nust

al so know his dive tinme to avoid exhausting his oxygen
reserves and so that he can cone back up to the C(Case 2585
surface in conplete safety. Watches that 10 provide a
diver with information mehgtiywgtoHhi s i nstantaneous
depth and dive tine aré already known. However, there
is an additional parameter which, to the Applicant's
know edge, is not taken into account by dive watches
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a gﬁ{bs the nitrogen contained in the air breathed in
b [\'/ers, in particular into the bloodstream in a
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proportiop that increases wth the anbi ent pressure
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oalserlmw bisydise timeatecaid epleadstirtgohis lxygen fessrvasndnd so that

especi al | t.0 ke , deconpressi.on_stops at .certai

(BBt e Hacknit dodBRoRITace 1o carete Safdiy: Wattnes that
dpfdvedee Bafivérhaith RbMhaidreielERty (d16is 3tk ARINEBUSTRIPHE and dive
and the bl ood 25 pressure causes nitrogen dissolved in

t iBeArgAraaslydd®¥out si de the body. By observing

t hese deconpression stops, the diver thus@gr adual In&/ ) .
succeedowevar.dherm ifagh ragdiienalinarageterawbichl Ve dhe Mpplisant's

bk QRtedHB1GY Glot BkEA AR ablount by dive watches available on the
market. This parameter is linked to the stability of the diver's depth when he
makes a decompression stop. Indeed, it is known that the body absorbs the
nitrogen contained in the air breathed in by divers, in particular into the
bloodstream, in a proportion that increases with the ambient pressure and
duration of immersion. It is imperative for this nitrogen to be eliminated by
the body before the diver returns to the open air. If the nitrogen is not
eliminated, the diver runs a risk of serious danger, or even death. The
problem of eliminating nitrogen has been solved by requiring divers to
observe very slow ascent speeds to the surface and, especially, to make
decompression stops at certain depths. During these decompression stops,
the difference that exists between the ambient pressure and the blood
pressure causes nitrogen dissolved in the blood to pass outside the body.
By observing these decompression stops, the diver thus gradually succeeds
in eliminating the nitrogen dissolved in his blood. However, nitrogen is



-2- elimnated all the nore efficiently if the diver
succeeds in remaining at a stable depth in the
deconpression stop that he is making. There therefore
exists a need in the state of_ fhe art for a watch that
can indicate depth fluctuations to the diver when he
is maki ng a deconpression stop. 51t is an object of
this invention to respond to this requirenent by
providing a mechanical or electronechanical dive watch
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that nonent | ocked at zero, the depth indicator hand

5 bei ng ilhid @annobjecked thisemvehtien dovespoadcirethia requirement by

v PRI R A oK e A i e Weioh A eing hayr and

t hRinditey Bandsy tHie Ridtch sdihgtdhaRscte e iy Qhétolttfﬂﬂher includes a
deconpressi on stop depth, the depth variation

15
i ERtat Iaﬁlma?rdhaedngn@ handerihuvasation indicatarnbandc e depth

SOear (PR BRIt ECAEE v e e GRLIRER Alfiaton of nis

10 r eyt svhers hesisemtnngoishag:letpéh tviaeahom eatlicaty, harkd being at that

15

20

25

30

t d h whi ch [ t.h
itvanenf BiRbE 585 e denth et heng Ha1BR. FimripSked when
deié diveelreaches a decbpresiion Sesh Wt e 1884 feARRkBHADtHdepth
the depth of the deconpression stop that he has to

niReatiyp dndigatos iand; heingeiplepsest tatndieateni@ the: divenany depth
°%5‘|!3L6‘ﬁse rgﬁtﬁétt efhé'd%@ompr?%s%?ﬁ %t(‘fﬁ‘sdjﬁaétp ﬁ? Sde\fﬁlﬁ variation

can ance, see
asdication daod bmsg ghdin rrgturpédttoaero and atedt \hhemael thefdepth

t he r,essi 0 hat [ S I rative for

t Fic8BE AERGR hBhsk Fnd Adai InslSataRiRe dxast e oM when
d e dpied sesumes Hizradoenachi eve stability at the

required depth. In doing so, the diver ensures that

he per owWiAg tbhﬁe%@@éﬁ"r%&h%ﬁnvéh% ipfoRRES ! "QJH?ve watch which
conditions prior to resumng his ascent, whi

s §uBpkef the diyer withr ierdingshie ?aimetwﬂwtugm@ | msrdepth relative
to a desired value corresponding to the depth of the decompression stop

that he has to make. When he sees the depth variation indicator hand
oscillate on either side of a zero value, the diver can thus, at a glance, see
that he is actually ascending or descending relative to the depth level of the
decompression stop that it is imperative for him to respect and he can then
move upwards or downwards in order to achieve stability at the required
depth. In doing so, the diver ensures that he performs the decompression
stop in optimum conditions prior to resuming his ascent, which substantially
improves the safety of said diver.

According to a complementary feature of the invention, during dives,
the pressure sensor causes the rotation of an input wheel of a differential
gear mechanism, a first output of which formed by a depth variation wheel
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According to a conplenentary feature of the invention
during dives, 30 the pressure sensor causes the
rotation of an input wheel of a differential gear
mechani sm a first output of which formed by a depth
vari ation wheel -3- set carrying the depth variation
i ndi cator hand, is |ocked, such that a second output
of the differential gear mechani sm f or med by a depth
wheel set carrying the depth indicator hand rotates

wset easying Whé depth dacatia iesiater haid s [dcked danirhth\ah @a&lecond
set is I cked_and the depth varlatlr&n wheel set

f ouPd ainthe o rggtial ggag speshapism dorpgduRe & depih wheel set
a%ﬁl‘r?lr%eﬂhggdé ﬁ"iﬁ&’lcﬁﬁ‘ﬁ' Hd?\% r‘i'ﬁzi’cbg whHess, §@ﬁn§‘9%é&ompre5310n

begin free t rotate e diver has finished his
détﬁmﬂhéﬁgpﬁhm@eebsahle ia@mhesd thes dapitevariationtwkeel set is free

o PRbEGues R e ARaTe R WHEe! SEFROARTelg Iotkkl S fr8fbentn
dWh‘eei emtl agangeBEngmiwﬂt@nnatéfechmepetm efiverlB@as finished his
reliabl Othe{ f eat ures and. advan ? of this
i HEERAMPERSSIPN B FEHPRES @lae%elni/ C? YTFRCS ol | owi ng
detail ed description of an enbodi ment of the dive
wat ch %Bgdpﬁb‘eﬁﬁ qther featuras; dhis 'FH‘P@%HF&M"@G%& #ye watch

g'ﬁ e84 Wit gléfm%e Yhd rBBusP%u‘i’f‘el'érma'i 'gBEr Wﬁ%l‘%hﬁs"i‘ﬁ 'vﬂﬂcl’i"'o@@ratas

erence to the annexed draw ng,
1r¢|§lbd;y.pl an view of the dial of the di ve wat ch
according to the invention, show ng the depth
i ndi camhem&miue&sj anbeadeqithgesraf ahisomveintidn caillloappear more
n of. t he watchcase

ur, iS. a €ross:secti
By ipe feliowind dtanad, B8Scrrfangs ah Sribacipang e dive
OWatd:h 8ccorfliig® RERvahtion, 2Rishkxawifle 2Ring given purely by way of
cross-section of the differenti al gear nechani sm

f nepdinitiog fliwstration withatederense ée Hsagnhexachdrawiogdniwhich:
before the latter is switched on, i.e. in the open
aFigurei husea mlan aviewssf dhe diahdf 4he dive swatebt aeearding to the

tn%ﬁtt% t%]hg)w"?%cess%t ‘Pd'ic%?&eq{a' gleléﬁd %éhgééﬁw é@rlatlon

di ver an underwat er
Flrgma&erna!n@;nd 4B are simlar cross-sections to those
of Figures 3A and 3B

Figure 2A is a cross-section of the watchcase shown in Figure 1 before the

dive watch is switched on, i.e. in the open air;

Figure 2B is a cross-section of the differential gear mechanism fitted to the
dive watch according to the invention before the latter is switched on, i.e. in

the open air;

Figures 3A and 3B are similar cross-sections to those of Figures 2A and 2B

respectively, with the diver in the process of making an underwater dive;

Figures 4A and 4B are similar cross-sections to those of Figures 3A and 3B
respectively, with the diver in the process of making a decompression stop:

This invention proceeds from the general inventive idea, which
consists in fitting a dive watch with a depth variation indicator device that

enables the diver to see, at a glance, whether or not he is remaining stable
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respectively, with the diver in the process of making
a deconpression stop: This invention proceeds from
the general inventive idea, which consists in fitting
a dive watch with a depth varijation indicator device
that enables the diver to see, at a gl ance, whether
or not he is remaining stable -4- at the depth
required for the deconpression stop that he is making
and, if necessary, allowing himto nove up or down

agaithe idepth dequited fRttHE idcdnigtessibABibp AHatdREti§ making and, if
Therefore, the nore the diver is able to observe the
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a@cotmﬂm@td ¢thé irdrention &3aini B éa@%ta@mmwdn@@agewhéls%féw of the
thee%eneral reference nuneral 1, this 10 main dial

our and mnute synbols 2 on its external

per i phery A set of hands, forned of hour hand 4,

m nut e FigiE b iaufdpiasc wieus ohandia of @ dive avadehi ascording to the
n
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whmaih dialdesl lrowfantkptimgte 1ymitsols 2f dn Kscdaxtdmat periperypAeset of

DS o Porb5 Sk Ehank G i liarl B Shncecindiopang @ is
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with depth scale 12 to cbglve t he diver

i g didl dhfablids ﬁ@%ﬁ"ﬂ@e Yy & BezaliPean m@ecm a scale eledershs 12 is
NAMEES IA1tha! ex RGBS ihNRediy H@,&ﬁ%@‘&&g % Bfachidted in

e i nvention f I ncl udes a
dste;a@n of)yft\@eptletremdﬁcaie@th hadidatot haddwhichwhosk cateesvill be

P Grlat R ST o RnePaheril st o2 dh iV Bedaiver

dannhsmﬁa@éow reding eof2his SuMsatepth. nBWé;ﬁ%f&ﬁtﬁh essential
centred on zero, is arranged on main dial 1. ept h

varsessopn theddie w.at%mcgwm%@s@er givengipn| fttﬁ&ler includes a
exRh@1BeGhidh |3Qﬁ'%‘%hl bf@érfﬁc’f @esgb?fﬁﬁ% PMahl A58 thdicates the
i ca

variation scale
maximum depth attained by the diver during his dive.

A dial 18 of smaller dimensions, which carries a depth variation
scale 20, graduated in metres and centred on zero, is arranged on main
dial 1. A depth variation indicator hand 22, whose roie will be explained in
detail below, cooperates with depth variation scale 20 to indicate to the
diver any fluctuations in depth relative to the depth level required for the
decompression stop that he has to make. In order to indicate depth
variations to the diver, a first solution could consist in graduating the scale
for example between — 3 metres and + 3 meters, with a negative depth
value meaning that the diver is below the decompression stop depth,
whereas the positive value would tell the diver that he is above the

decompression stop depth. According to another variant, which is shown in



25 diver any fluctuations in depth relative to the

depth level required for the deconpression stop that

he has to make. In order to indicate depth variations

to the diver, a first solution could consist in

graduating the scale for exagple between - 3 netres

and + 3 neters, with a negative depth value neaning

that the diver is below the deconpression stop depth,

30 whereas the positive value would tell the diver

that he is above the deconpression stop depth

Atheodtwing: depifovariationasealt20 amesHs, whendeadiin the clockwise
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A0 piar del i daritErt Per Bel a sBPveITlE desombrerBi Stop
Orev@beg% Vdlfe YRENBY PSAdING t8é Aufe biS¥EAICNI0 B Wdldiehand 22 is
gi ven by readlng the figure on scale 20 to which hand

2poingiNgpoi nting. An aperture 26 through which the
figures of a five-mnute counter 28 pass, is arranged
on mai Ancapsrture 26 thabugh vitieh theyfgugs o ativeminutg qaynter 28

; WPRR, a%%a*@yﬁﬁdfoﬁéhﬁgﬂ éfaif‘;.p?‘s'ﬁe| owe 11 ;\?\Anl b noted
hand 6" KA1V Lo ABE WAl 2Ccoraiia, e dfcn. TUlsS = push-

hBafoA 80iviebeREd| @ will b elesBAbealin détait bty h and dept h
variation indicator hand 22 are nounted coaxially at

the ceptyift Hf ndicdl thht tH& skhofhands fdrmedi BY hbu@fhahhe4 minute
di ve watch according to the invention provid

f bandd agdi srcondathand & ﬁiepth {nslicatak haeén“ath%nd 46 “indicating
. ﬂfe‘)m&&ﬁﬁﬁh nﬂve q.l%gw?ﬁ& ; eg}’r?\ﬁgﬁétf inif¥a é&tﬂ@r?d 5 Bk Rounted

maxi mum di ve alne uring his
dcoaxiaky aiﬁhetmﬂramﬁdlalsmnd the deviation fromthe
deconpression depth is zero. 20 Figure 2Ais a
cross- fedigoe af ct:ahie1cafs&hefdlt/daewdicheammrdmgﬁdcdhél imyention
rior to us n.the op

tgggtg!rﬁqsaihvepcgllbﬁﬂﬁ M{Jgﬂ@g@% t?\e dlver has been ata decompress:on

depth of five metres for three minutes, the maximum dive depth that he
attained during his dive is nineteen metres and the deviation from the
decompression depth is zero.

Figure 2A is a cross-section of the case of the dive watch according
to the invention prior to use, i.e. in the open air. Essentially, this watchcase,
designated as a whole by the general reference numeral 32, is formed of
the aforementioned bezel 10, which carries a crystal 34 below which dial 1
extends at a distance. This set of parts is secured to a middle part 36. A
back cover 38 is screwed onto an intermediate part 40, which is itself
screwed in a sealed manner to middle part 36. Moreover, this intermediate
part 40 carries a pressure sensor 42. Pressure sensor 42 is a sensor which
is capable of being mechanically deformed under the effect of pressure. It
may be, for example, a membrane sensor as shown in Figure 2A or a
Bourdon tube sensor.
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desi gnated as a whole by the general reference nuneral
32, is forned of the aforenentioned bezel 10, which
carries a crystal 34 below which dial 1 extends at a
di stance. This set of parts .igs. secured to a mddle
part 36. A 25 back cover 38 is screwed onto an
internmedi ate part 40, which is itself screwed in a
seal ed manner to mddle part 36. Mreover, this
internediate part 40 carries a pressure sensor 42.

Pr essuBscks eogarr 38 hassa plyaligoof apedbresi 38'cthpabghe wifich water
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gener al rence numeral 46, essentl ally
|s&ﬂamde¢2 awhanfﬂ@r ta’iteraIB deformednuaden ghe \affadh @fap Bigssure

YDA 58 e BRI R Woer
cthif i e temrebeinvemmadtiwitls trdeaioBnsisdd seicase 3220f the dive watch
contact with the ter aﬂ?% the side th
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Waphe& alﬁceﬂ‘\red epl?gséd?et ke thQyeplen@Bal loh tdithef asideofof pressure

Fi'gure 2B, Is 1n the open air. The pressure
i sensoud2, damh daat dre dattperis sslatioparypasss s 19pese fgb drive

4%{fe§qrﬁ€1é aﬂ@ﬁ %nﬂw & 34 §h. Fo%a@&r?t |rPQﬁ'l%ysﬁ’u”Qtdr{w&eﬁtﬂe%dlcator

entlal I Npu n rotation
t harsd sntpmmsom treke 3 hof udpthatsmle harehdl depthi wagatian irtdécator

"0" of th I 2 digat
s 223 Bogiened oh it S gl deh ?\éa' Ao as H@?. ati on
scal e 20 Differential input wheel

r ot at e ﬁeé@p@,a oyt whes! g8dgimaynted to ro{asfe r1‘meeli]y on a c(i) fferential

arbour 50 via a stepped bush 52, which is held in axial abutment on a
bridge 54 of the movement via the shoulder 56 thereof. An arbour 38 driven
into the differential input wheel 48 carries a planetary wheel set 60, whose
wheel 62 meshes with a pinion 64 driven onto differential arbour 50 and
whose pinion 66 meshes with an intermediate wheel set 68 formed of a
wheel 70 and a pinion 72 mounted to rotate freely on differential arbour 50.
Pinion 72 meshes in turn with a depth variation wheel set 74 whose

structure will be described in detail below.

Differential mechanism 46 includes, finally, a differential output
wheel 76, which may be integral with differential arbour 50 or driven onto
the latter and which meshes with a depth indicator wheel set 78 whose

structure will be described in detail below.
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20 arbour 50 via a stepped bush 52, which is held in

axi al abutnment on a bridge 54 of the novenent via the
shoul der 56 thereof. An arbour 58 driven into the
differential input wheel 48 carries a planetary whee

set 60, whose wheel 62 neshes with a pinion 64 driven
onto differential arbour 50 and whose pinion 66

nmeshes with an internedi ate wheel set 68 forned of a

25 wheel 70 and a pinion 72 nmounted to rotate freely

on di fyvey ﬁfﬂlt h&W réfethUrFl@Gres B’ArﬂrQhSBZNHT[EIS lshdw thet state of the
with a depth varjation wheel set 74 whose  .stru
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renmoved, hat water can pass _through the apertures
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t

e Py et By SvAlls fe B & SEIAmiRO AT U8, denth
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42 rieS|rot| [ t ee|] 48 ifferent]
TBaflanf i afia ieed: piers AUEde Gota & stk Ha mounikd footate
Frdy ron5£)n art¥lid 84 abadntebnedbhd Qif@ﬁﬂlbf@'debﬂp%ndmﬁﬁindlcator

48 drives with it arbour 58, which 10 carries

dank2aris divest Siece,cat thigistage Bk the dive, maﬁbp%erﬁmgs held
hhﬁ?&ﬂu}éeeby%?é Hm Vrﬂre'aﬁts éfﬂihv“ggeé gar‘#mgrd'sé Sanlb%ﬂf%% fbgked.

h™vari ion wh
Iﬁmatrdie;pihemaanﬂﬁno\:vhaelnsetnﬂn also ardhales Smemlmwtaedtlom wheel 88
rot.a freely an arbaur 84 and.,onto .one end of.
JHRER. e SHNSUAPTE: BEROYT dc 2D0r WHEhANS 6%, Vi wlion 72 of

Shitededite thcel ¥e298. ThukhsindeVarbobesntis aked, 8@pti’ﬁvanat|on
hel'd 15 i nmobil e by retaining means such as_a

aeheelr BBup al30i @ck@@k@a is pifioneth Rndawingel dR- \ﬁwequently,
hndén?\wited 62 YR Sdive §PtBtatdh BiffePihtifiesltpG8 wheel 76 via

differential arbour 50 and pinion 64. In turn, differential output wheel 76 will
drive in rotation depth indicator wheel set 78, which is formed of a depth
indicator wheel 90 driven onto arbour 84 and means 92 for locking wheel
90, such as a clamp. These locking means 92 are able to lock depth
indicator wheel 90. However, in the situation illustrated in Figure 3B, this
wheel 90 is free to rotate such that, driven by differential output wheel 76, it
drives arbour 84 and thus depth indicator hand 14, This hand 14 thus
moves opposite depth scale 12 and instantaneously gives the diver the
value of the depth at which he is situated. During this time, depth variation
indicator hand 22 remains immobile, centred on depth variation scale 20.

We reference to Figures 4A and 4B, we will now examine the case in
which the diver has to make a decompression stop. The diver staris his
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which is driven onto arbour 82 and which nmeshes with
pinion 72 of internedi ate wheel set 68. Thus, since
arbour 82 is | ocked, depth variation wheel 88 is al so

| ocked, as is pinion 72 and .wheel 70. Consequently, 20

pl anetary wheel 62 wll drive in rotation differenti al

out put wheel 76 via differential arbour 50 and pinion
64. In turn, differential output wheel 76 will drive

in rotation depth indicator wheel set 78, which is

fa}rcmd aot! iatedemtté his opivast oroverresit izl deptiingtigator hand 14
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30 is locked, differential output wheel 76

oqm méqsbhpttgm 30. Under the effect of that pressure, clamp 92 will again
move away from depth indicator wheel 90, again allowing depth indicator
hand 14 to rotate, while hammer 86 will again lock heart piece 80 and thus
depth variation indicator hand 22. When hammer 86 falls onto heart
piece 80, it allows said hand 22 to reposition itself at the centre of dial 18
which carries depth variation indicator scale 20. At the same time, the
rotation of differential input wheel 48 will be transmitted, via planetary
wheel 62, pinion 64 and differential output wheel 76 to depth indicator

wheel 90, readjusting said depth indicator wheel to the exact dive depth.

It goes without saying that this invention is not limited to the
embodiment that has just been describped and that various simple

alterations and variants could be envisaged by those skilled in the art
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| onger locking heart piece 80 and thus arbour 82 onto
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variation indicator hand 22 will be able to rotate.
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I hdrecat or  wheel readj usting said depth indicator
wheel to the exact d|ve depth. It goes w thout saying
that this invention is not Iimted to the enbodinent
that has just been described and that various sinple
alterations and variants could be envi saged by those
skilled in the art -9- without departing fromthe
scope of the invention as defined by the clains
annexed to this Patent Application. In particular, one
coul d envisage switching on five-mnute counter 28 to
acconpany the action on pushbutton 30 at the noment
when the diver starts his deconpression stop.

Mor eover, the transm ssion of the pressure exerted by
the diver on pushbutton 30 to heart piece 80 and to
clanp 92 occurs in a conventional manner via |levers
and/ or intermedi ate wheels which are well known to
those skilled in the art and which therefore require
no further description here.
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-10- CLAIM5S 1. Mechani cal or el ectronmechani cal dive
wat ch including hour (4) and mnute (6) hands and a
pressure sensor (42), characterized in that it
further includes a depth indicator hand (14) and a
depth variation indicator hana-(22), the depth

i ndi cator hand (14) providing the diver with an 5

i ndi cation of the instantaneous value of the depth at
which he is situated when he is diving, the depth

val, n i ndi cator hand (22) being at that nonent
IMLM& zero, the depth indicator hand (14) being

| ocked in turn when the diver reaches a required
deconpression stop and the depth variation indicator

hand (22) being released to indicate to the diver any

10 vari dt i dechanicdl oripetromerhanical divetwaich including hour (4)
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3. Dive watch according to claim 2, characterized in that activation
of the push button (30) stops and starts a time counter.

4. Dive watch according to any of claims 1 to 3, characterized in
that, during dives, the pressure sensor (42) causes the rotation of an input
wheel {48) of a differential gear mechanism (46) a first output of which,
formed by a depth variation wheel set (74) carrying the depth variation
indicator hand (22) is locked, such that a second output of the differential
gear mechanism (46) formed by a depth indicator wheel set (78) carrying
the depth indicator hand (14) rotates whereas, during a decompression
stop, the depth indicator wheel set (78) is locked and the depth variation
wheel set (74) is free and rotates, the depth variation wheel set (74) being
locked again and the depth indicator wheel set (78) being free to rotate
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| ocked again and the depth indicator wheel set (78)

being free to rotate -11- again when the diver has

finished his deconpression stop and resunes his

ascent towards the surface. 5. Dive watch according to

claim4, characterized in thattt+he depth variation

wheel set (74) includes a heart piece (80) fixedly
nmounted on an 5 arbour (82) which is itself nounted

to rotate freely on an arbour (84) and on one end of

whi ch the depth variation jndicator hand (22) is ,
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Woh lonehendlepthe arabueis4n wheel 20 set (74), a
di fferential output wheel (76) secured to said

di ffereptiplve Wa*?@’r\”ado@@&lngeﬁf“dl‘aﬂrﬁmﬂ hchdracit®Rel in that the
i ndi cat or wheel set (78).
retaining means (86) include a hammer and in that the locking means (92)

include a clamp.

7. Dive watch according to any of claims 4 to 6, characterized in
that the differential input wheel (48) is mounted to rotate freely on a
differential arbour (50) and carries a planetary wheel set (60) which meshes
on the one hand with a pinion (64) mounted freely on the differential
arbour (50) and which meshes in turn with the depth variation wheel
set (74), a differential output wheel (76) secured to said differential
arbour {(50) meshing with the depth indicator wheel set (78).



