-1 WATCH | NCLUDI NG A PRESSURE SENSOR Background of the
i nvention The present invention concerns a watch of
the type conprising a case provided with a back cover
that is resistant to anbient pressure, a pressure
sensor nounted in an orifice of the back cover with
an internediate ring, and a pr+lnted circuit el enent
connected to terminals of the pressure sensor, said
sensor conprising a rigid substrate fitted with said
termnals, a tubular casing secured to the substrate
in a water-resistant manner and arranged to fit into
the internediate ring, and a pressure sensitive

el enent, whi ch WATEHNEGUDING APRESSURBISENBDR | ocat ed
inside the tubular casing. In sone watches having a
pressure sensor nounted on the water-resistant back
cover of the watchcas@ackmoundafthb@vieotidn spri ngs are
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seems that this assembly enables rubber sealing gaskets to be omitted. However, the
proper orientation of the assembly, in particular of the intermediate element, relative to
the back cover is only guaranteed with the aid of visual markers. In fact, there is no
need for a high level of positioning precision in this case, since the electrical
connection between the sensor and the rest of the electronic circuits of the watch is
achieved by means of a flexible printed circuit, welded to the terminals of the sensor.
But if this flexible element has to connect the sensor to an additional printed circuit
board to process the sensor signals, multiple, successive, sometimes difficult



But if this flexible elenent has to connect the sensor
to an additional printed circuit board to process the
sensor signals, multiple, successive, sonetinmes
difficult -2 operations are required to nount these
conmponents respectively on the 9ack cover and in the
case. Summary of the invention It is an object of the
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maoduie assembly relative to the back cover of the case, and thus relative to the rest of
the case and to the main printed circuit board, to which the module has to be
electrically connected, for example by means of connection elements such as springs
housed in the sensor support. Precise centring of the sensor module in the back cover
orifice can be achieved either on the intermediate ring in the orifice, or on the tubular
casing of the sensor, which is itself driven into said ring. These arrangements also
facilitate the assembly of the watch, by establishing electrical contacts between the
sensor module and the other circuits in an extremely simple manner, particular by
avoiding the use of a flexible printed circuit. The fact that the output members of the
sensor module are positioned as directly as possible in relation to the watchcase



housed in the sensor support. Precise centring of the
sensor nodule in the back cover orifice can be

achi eved either on the internmediate ring in the
orifice, or on the tubular casjng of the sensor,
which is itself driven into sasd ring. These
arrangenents also facilitate the assenbly of the

wat ch, by establishing el ectrical contacts between the
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- Figure 4 is an enlarged view of two parts that appear in Figure 3.

Detailed description of one embodiment
The diver's wristwatch 1 shown in an exploded view in Figure 1 comprises, in a

conventional manner, a case whose middle part 2 surrounds the electronic watch
movement 3, which is supported by a plate 4 made of an insulating material. Figure 1
shows that plate 4 includes in particular a housing 5 for a sensor module 30 (Figure 2)
and a housing 6 for an electric battery powering the watch. The sensor module
includes a pressure sensor which, in a known manner, supplies output signals which
represent in particular the ambient pressure and which are processed by the
electronic movement to provide a pressure indication via the watch display means,



and - Figure 4 is an enlarged view of two parts that
appear in Figure 3. Detail ed description of one
enbodi nent The diver's wistwatch 1 shown in an

expl oded view in Figure 1 conprjses, in a
conventional manner, a case whdse niddle part 2
surrounds the electronlc wat ch novenent 3, which is
supported by a plate 4 nmade of an insulating nmaterial.

noteRg iP5 <clftou FbleitseS6y HERGele Bt f g budhbutons &

hangithg 6 for an el ectric battery powering the watch.
The sens@roibiie %ené&%{ﬂﬁé SrBUAREYR GroGRRA 1 &back cover 11

in kno manner P I es out ut SI g
r Pt eleses Ahg dottpruptther wetcaﬁftﬁeem apw@ﬁgtﬁs(lﬁt%rﬂdﬂquh by being

arp?eﬁb@%@%ﬁ@ﬂamnﬁmgr s&ihﬁ%bé%tqsm\ﬁéﬂ?ma HROORE @Y hilgdl& part 2. In
ressure | n

e watch
HES BraoER T8 Bk VB IodTPERFApaTLIEls PE S Aeexgmal cover
a 16 sromided it Ipass e foxtfixingsth® coeerdo Iniddieepap 2 6 umemns of screws 17

co"vg%'ﬂ fgw{g%%e gqgﬂ#%b'%ﬁdpenﬂ!’ t\%ger%;c Cg@%‘f 11 and cover
a \athere ises r:lsanalmr Zﬁanhbw hejghtbmsﬁgcorprr@ggg@sa@g‘ mgwmr of the

aw&rg(nasa?@rthﬁé@ @%@%rr%@e@%ﬁ%dmblme@ f%ﬁ?@‘éf‘-‘c&fer M5dQ) £ to avoid

part resent ase cover 1S pressed

adpgings blogker by B‘&r wrigt gty then p@S@P@rWﬁ‘?”r@o\t}& wai@ Because of these
pféb\éhd@é Whé harhlbi@ﬁt bfedsare frevaiiggt besidevee W@toﬁﬂ élibepermanently

narreiens Y5 ehamferaf e PP sl HaBr DA © LB 19 bgensmited
Comﬂ'but by bhetaeles betveehaapeaure? 08 ahd |onificéré 2 gihichtis tieated in a first
\%Igﬂ{@g Wi}jlbht Jégioﬁ)%eﬁf 04 koéovgp% nﬁ\@?ﬁb V{?IS arranged in the

c cﬁxéerrnqia‘ag@ ohseaion 29 oif ghe pafh QOYﬂrcﬁﬂ@e@Uﬁ?s Pfitican £ 4¢ cgmmunicate

t hRtrPsIe @R Y\@Qﬁd Bﬂotﬁ&‘idéﬁkﬁhape%@?@!éﬁﬁteﬂfonttﬁ@ther 5|de of the cover.
aper t ures, mhi ent pressure pre out s

wat ch alr?os%‘éf'%?féﬂ'? 2y o paek gpves 11 HEPkEeL A gie esle pat 24 than
Ortd@ rflrét(}églbh esqyaested font grdaee 2 by haidie ribr2in SFart 24 deceives on its

1jn % Q %g%?%%%fég%n%% f?ﬁg%ﬂ%&ﬁgtﬁ tﬂaﬁsaﬂ%j%}tfﬂ i§ ‘gowered via
h@homrmyt:glm s@mn@f28bd'¢1|e aeustic signals tjqab(ﬂwag wzag:h gan thus transmit in

gréh%%%g 20 Unb&CcovBX i § Ef@ﬂrarfs?rﬂﬁecpfo the $xmordy Q;E:er?d?'@s t‘l% preferably

cover an causes Orifl tQ comuni ca
apdpsegrfacing naishenddpha Pe"Rj’@ﬁQ'leégP 24 SEPecly @¥ebdht ed on

t he ot hefe §ie<§§nt0fnvézﬁtﬁ>n09a/rﬂtular'§heor‘i&@rﬁm%d agangerdaéntodf the sensor
ackqtﬁover 11 i nmor,e fl eg

t .24 th .
7 854 e el S i RO gt oBtie o 4 Rf op coscrives
r NmchﬁlordDmrtlmﬂdr neécencecte Fogures € toidniowill bameted that the cross-section

Wsﬁ%ke%% rF'ivé.u & g%ﬂén frtnk Wit ARn AGRUESf FodveBSEUERK cover 11.

Sensor module 30 includes a pressure sensor 31 of a known type, an O-ring
sealing joint 32, an intermediate ring 33, an additional printed circuit board (PCB) 34,
a sensor support 35 and screws 36 passing through holes in elements 34 and 35 to
engage in blind threaded holes 37 of a protruding part 39 of back cover 11 to secure
the sensor module therein. Other holes pass through support 35, helical springs 38
being housed in said holes, to provide electrical connections between additional PCB
34 and the main printed circuit board (PCB) of the watch, which is placed on the top
face of plate 4 shown in Figure 1. It will be noted that it is possible to use elastomeric
stratified connectors, known by the name of zebras, instead of springs 58.



a connection spring 28. The acoustic signals that the

watch can thus transmt in chanber 20 under cover 15

are transmtted to the exterior by apertures 19,

preferably placed facing notches 26 of a peripheral

edge 27 of back cover 11. The "ptesent invention

particularly concerns the arrangenent of the sensor

nodul e and the way that it is nmounted on back cover

11, which will now be described_with nore particular.
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cylindrical wall 58 of orifice 12, provides a water-resistant seal between the sensor
and the back cover and can abut axially against the lower face of intermediate ring 33.
In the embodiment described here, this ring 33 can have a slight lateral play in relation
to back cover 11, sensor module 33 being centred in orifice 12 by O-ring joint 32, but
in other embodiments, it is intermediate ring 33 which could centre the module in

orifice 12 via its external cylindrical surface 51. The set of elements of sensor module



extending parallel to the central axis of the ring
towards the inside of the watch. The two feet 55 are
arranged to fit without any play in two hol es 56 of
additional PCB 34 in order to position the latter
precisely inits own plane, imYarticular relative to
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ot her enbodi nents, it is intermediate ring 33 which
could centre the nodule in orifice 12 via its
external cylindrical surface 51. The set of elenents
of sensor nodule -6 30 is oriented about central axis
60 of orifice 12 by screws 36 engaging in threaded

hol es 37 and by feet 55 of the internediate ring.
Sensor nodule 30 and protruding part 39 of back cover
I I occupy housing 5 shown in Figure 1. \Wen the

anbi ent pressure is high, particularly during a deep
dive, the force that it exerts on sensor 31 in
orifice 12 is transmtted through substrate 42,
termnals 46 and additional PCB 34 as far as support
35, which is sufficiently rigid to prevent
deformations of the aforecited el enents and to
transmt the force to back cover 11 via screws 36.
The precedi ng description shows that the invention
enabl es the el enments of



sensor nodule 30 to be assenbl ed sinply on back cover
11 in a water-resi stant and very precise manner, such
t hat when the back cover is set in place on the

wat chcase, the connecting elenents 38 of the sensor
nodule will have the precise pdsition required to be
appl i ed agai nst the correspondi ng contacts of the
watch circuits, supported by plate 3 of the watch.
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provi ded wiih R iRAfIhCLY¥Se frdvidled Rith %tb%ER chier (@ﬂt}bﬁgltant to

pressure, a pressure sensor (31) nmounted in
( ER)DIRT PERsUa QKPreThIeER SeRPf (1A RQURTeSY et oafies ﬂ?ﬁgf the back cover

( m arﬂﬂﬁznﬂe@iétdﬁr@dﬁ% raGd |atprfh|te§mt§imhlt é%erﬁ(ﬂﬂ’)%@hlﬁéi:técbto the
pressure _sen saj d

| el gl Gererure b SeE sy prguraaday SRS provaed
5 t avithi 9%¢d rminatsy b blitadarcasing g4 {)4erured da thedsubstratedn a water-resistant

?Lf'sgﬁr{ﬁ?taﬁg Iﬁ’ aﬁl%ét(éﬁ%%ﬁ H‘ftc?fr{ %t%%edlgﬁi,g’[hgr 2R pRELsAROES skRe

predarpentdd Sewsichiiy moueted parthe (sul@}ratwd:ﬁcat@d iRside teg tgtylar casing,
the suhgd (aih dHRFRI& el NS iHReit irfefudel Q@eﬂ&oﬁrﬂ&dtﬂé} (30) including

t he wat ch being aracterized in that it

s e dgast md@qegn%@@t)e qngdﬁ%}dmggoresc&urqz éec&s(orﬁ]g t%e pnn?ed circuit element
10 | NBAY a4 aéresof sﬁkﬂ:&“ﬁ(@S) plhdseej F 08t theepriraes oircuft218meritoa the

(ssponfetun FLin R o pfpeedlio oS ale YiF Riks RUBRAG from e
oEMasientepressdes v tressanssre naidforan Hemgricangedteddram saidtsapeprt to the
U ek 2b6& o g'ﬁ#’rhbérgg ée%[]?n‘i e s@ﬂ?ér‘%ﬂ&d@é 85 i thePdtnkBemodule

sensor, sal rce beln ansmtted fromsaid_s
t d3Phis mayuad Iawtebgﬁsrﬁgamm@nﬁb?n%mwﬂﬁ@ “ﬁw%"@% E@?ﬁpf the back
15 Megibeand iR thatake tnh‘tﬂrrfé@féﬂ?é)ﬁngmdldlbés feleB(H5) IaSraﬁ@&mto@iwglage in
nner ce fice

(PRl B orahe Beed B e DRk PR BT o o
ring ind. udﬁatch%torﬁﬁ'@)toaralrangemmacieezegiagehatrsatd feet are further
po 0 f inted circuit el t

(HhBE i e pebor ShodsaBl L Ccor i ng o clam 1.
c har act ¥ z\@fdtChnaCt:WQtngéalCtWﬂ detharpetefizad indhat saiddaglee cylindrical.

201 N hol esy i nyhRe a%@&"éiﬁfg 18 AP of Ehe(p?@&edlr% cléﬁﬁ{scbharacterlzed in that the
according to claim 1, characterized

artdbar ¢asing @4} of th@@easmmreﬁ"%%w&’%ﬁ'a" Efba éfﬁy ang‘CF r‘?@‘he

pflﬁt@ﬁﬁb@gt?eﬂr@l (GB) t@iaEa tHeamitarag side df trat badkesoverhod arthat sensor

casin ensor. i

a ﬁnp%Lﬂ?gsl %)lél’@gd g}tﬁﬁs?gcl? ?velrﬁ%% bv%{grr}%lgtaht?'géﬁrlneqtbg% drifular

t heating gasket (39)dehidi istdoepoessied canially, bedween spid Fipular casmg (47}
255 eé]‘ﬁzoa( waI'Tijt"Hle%rlhée ZBf @@ baBk EBer PaRK 2GS selalindigasket being

ter-resistant an annul ar
capable of abutting axnally agalnst said frontal face.

5. Watch according to claim 4, characterized in that the sensor module is
centred in said orifice by the annular sealing gasket (32).
6. Watch according to claim 4, characterized in that the sensor module is
30 centred in said orifice by driving the intermediate ring (33) into the orifice.
7. Watch according to claim 1, characterized in that the watchcase includes
a middle part (2), to which the back cover (11) is connected in a water-resistant
manner, and a cover (15) covering the back cover externally so as to arrange a
chamber between the back cover and the cover in which ambient pressure is
35 transmitted through at least one aperture (18, 19) in the cover.



seal i ng gasket (32), which is conpressed radially

bet ween sai d tubular casing (47) 25 and a wall of the
orifice (12) of the back cover, said annul ar sealing

gasket being capable of abutting axially against said
frontal face. 5. Watch accordifg to claim4

characterized in that the sensor nodule is centred in
said orifice by the annul ar sealing gasket (32). 6.

Wat ch agcorg] 1 ai . ¢h J ' h :
sensor %dlﬁ éetlaﬁg&?%g'hgé%é%?l ﬁ{ag%%“%f'%?’ﬁ |tHca gtr[?y&%e} PI%) 'S
drsegunag te He middierpasdi2haed farers the Bpck aaver thebudin & weter-resistant

7.ma¥Hef BoARSIARE niMHId 8ol @i M 1, characterized in that
the wat chcase includ a mddle

es I garte&é% to which

t he back- cdValEh @ga9rding te glaimR ét etpragieriz that thesgack gayer (11) is
5 Mab@red ta e raiderRVRIr it BoyateOrestaid nidhBebankinaieatalie cover (15) is

extern llﬁ’zﬁﬁﬁs to arrange a chanber between the

bggﬁw@§$% ST R€ cover in which anbient pressure is

35 trandm tWatdh eheardigh tatlaine dsthapateriedrin thad thellgack Toyer (11)

I N - . . , ,

g e ELreorch 1), Wlith 85085 82) BnPa B 22) are ocated on

t Alee Bide @f saig ghampen anghvhiel eenectsiraiderifice do vaid apsrtuigp the cover,
10 | Tan@ aHcBhd Fﬁér_ﬁ@@ﬁ‘haviﬁ?ﬁ ASre AERbIRYart! (28) thA ﬂ'leefirgﬁ’é?ion, said
9. Watch according to claim7, chgn %é rized in tha
¢ ReTeREisatbgapve eing Separgteddyia i@ B (#He m ddi e part

I n a watier Wesh stesrtiinganm blaim a0 charadtdrizied tirhthat @ pazoéldttyic

IS d to, the. (ofo | t
el ol bIRDRGS R ot fo Sl B RU P orsBucer.
includes a first region (21), in which said orifice
(12) and a groove (22) are located on the side of
sai d chanber and which connects said orifice to said
aperture in the cover, 10 and a second regi on (23)
having a nore flexible part (24) than the first
region, said part and said groove being separated by
arigidrib (25). 11. Watch according to claim10,
characterized in that a piezoelectric elenent is
secured to said nore flexible part (24) to form an
acoustic transducer.



