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ELECTRONI C TI MEPI ECE | NCLUDI NG AN ADDED PARTI TI ON AND
ASSCCl ATED ASSEMBLY METHOD The invention concerns an
el ectronic tinmepiece and a nethod for the assenbly

t hereof. The invention concerns nore particularly an
el ectronic tinmepiece conprising a case that contains
at | east one first and one second electronic 5
nodul es el ectrically connected to each ot her and
powered by a battery, wherein the case is fornmed by a
m ddl e part that is closed, in the top part thereof,
by a protective crystal placed above a display device
and, in the bottompart thereof, by a cover added to
the case. US Patent No. 2005/0253047 discl oses and
shows a tinepiece forned 10 by a wistwatch

conpri s EcTRONIEUIMEMEEES ] & ﬂnﬁmpmﬂﬂow
auxi liary 1 ISpray f1orne
functions for ngasyl §©d&PEBlA§§E|9| IYYE er of
the watch. The spl ay

control are processed by an electronic circuit
arranged on a top printed circuit board which is

secured in the mddle part. The pul se neasuring
functions are processed by 15 an el ectronic circuit

ecur od o BEREL sBRAANS A RishB, fmBRRpR, 24 peBod for the
t iasspmdbethetduf. assenbly of the various conponents
whi ch are superposed in the case is relatively

conpl eXheSemvdritios EBAGSME avifore0 pbmcumrwaﬂecblemm tlmeplece
the case, especially adapted to gl ven anfl gurat i

OfCOMMREISHY B GASS: @@écow?ﬁ ahioast onB<irehap mr@cﬁew electronic
elR&ddied éle?iﬂéﬁl f cBhhé @8 Ofd@ach ebt%P r \AROWE?EH Cpy ld'®attery,

structure o case as to be altered ch raises
- vhereiobthensass ix drmeshbly fa exiddiel pary that ishelopedidinctheotop part

! i{%ﬂ%ﬁg?,’?é gav i)ﬁ%teﬁﬁ\fe %?fsll’éli Slgcéé( iR Ehﬁgplaped&igé’ 'aqﬁ? in the

bottom part thereof, by a cover added to the case.

US Patent No. 2005/0253047 discloses and shows a timepiece formed
by a wristwatch comprising time functions such as time display and auxiliary
functions to the time display formed by functions for measuring the pulse of the
wearer of the watch. The time functions and the watch display control are
processed by an electronic circuit arranged on a top printed circuit board which
is secured in the middie part. The pulse measuring functions are processed by
an electronic circuit arranged on a bottom printed circuit board which is secured

o the bottom of the cover.

In this type of timepiece, the assembly of the various components which
are superposed in the case is relatively complex. Securing means have to be
provided inside the case, especially adapted to a given configuration of the
timepiece. When one wishes to replace one electronic module with another
electronic module, the structure of the case has to be altered which raises
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conpl etely satisfactory and sonme conponents, such as
the battery, are not sufficiently held. 5 It has al so
been observed that, when the battery is changed, the
el ectronic nodul es are very exposed which can lead to
deterioration having a negative,effect on the
reliability of the tinepiece. It is an object of the

i nvention to overcome these drawbacks by proposing a
si npl e and economi cal solution. 10 The invention
therefore proposes a tinepiece of the type previously
descri bed, characterized in that the case includes an
added partition or wall, which is secured to the
nirdeblemsaaficoghangiexhiliydnithe peoduckon figet op part of the
case, a top conpartnent containing the first

el ect r dforeovierd ihe seawing systems tapenpsayided in the case are not

B AeBE S BRAB A e RPN 45, A S faly, pro o
i rsuffictentlyl esiaknt ary  housing arranged in the bottom
face of the partition. OMng to the invention, the two

el ect r ¢nhas nalgo! beerarabseatdde thatpsviert dde Batteny eiscthanged, the
other and they are better held i_r}ét he

casge. Moreover,
t IReQENG MPdy al@evq_maﬁa(ggaeqm L5an |Ie§)ac§$9dd@lﬁgora\{|on having a
arﬁe@%ﬂ@é‘@ﬂédéﬁﬁh@‘%&liéﬁl[it&'&?tﬁ@ﬁhbbie@é. housing 20

facilitates the electriC connection thereof to the

el ectr gnige afHJ%H&é‘w%yontﬁé Shedhton theoRaeome Hexel PabBacks by

nodul e 1s fornme a printed circurt oard carrying
elproposing a simpiscareheconomicalisolwiopecured to the inner

face of the <cover. The cover includes several studs

whi ch dhe investioralthevefdret proposesra dimepiade of thattypel previously

tical th h ' d _hol. '
b e dfed. athtenled i i W ol iituaEs 3RS phfifion.or wall
helticly & beearettoahetriRidiopan did whidhf dulinsits, om thetop part of the
free end of each stud. This arrangremsnt of .t he second

158881 GnioP REAPREMaRh QoRtaIRIgHher Bt (BlclFasic madhignand in the
aGREH Yot SN ehe &8I &1 st NESmPRAMER! | dbritalning the second

electronic module, and in that the battery is arranged in a complementary
housing arranged in the bottom face of the partition.

Owing to the invention, the two electronic modules are better insulated
from each other and they are better held in the case. Moreover, the battery can
be changed more easily and the arrangement thereof in the partition housing
facilitates the electric connection thereof to the electronic modules.

Preferably, the second electronic module is formed by a printed circuit
board carrying electronic components and it is secured to the inner face of the
cover. The cover includes several studs which are integral with the cover and
which extend vertically through associated holes arranged in the printed circuit
board. The printed circuit board is held vertically on the cover by a deformation
of the free end of each stud. This arrangement of the second electronic module
on the cover facilitates both the assembly of the second electronic module in
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the case and changing the battery. Advantageously, the
first electronic nodul e includes a male connector

whi ch ext ends downwards through an associ ated aperture
in the partition, and the second electronic nodul e
conpri ses a conplenentary femal e;connector 5 which
extends upwards to electrically connect the two

el ectroni c nodul es. The use of these connectors
simplifies the electric connection of the second

el ectronic nodule to the first electronic nodul e,
particularly by limting the nunber of contact
fixtures necessary for this connection. A nore

r dhe gaseandchanging e haeyi on is thus obtained and the
nunber of assenbly operations is 10 reduced.

Pr ef er Asivantageeusly: the first electionic megiyles incbidssi 8 4valg connector
I S,
DS e UlyrBRBEd b o eSS BER o8 The lfton, anc
bah¢ secoad eledtranite npdute edmprisesiic cbmtemembq female connector
nodul e

wetftish BRlsb upviais B leChiealy Sontedihe il S4ciopimopyies. The

sq@enef khesd QSth@Bldﬁs rgiﬁ!Phﬁ?ed ghéleslb St eforirfoolioii b Qlﬁd second
functions such nmeasuring functions,

p@lcfcémq/ mediie ép tf@nﬁtsﬂ westeanic dnegyla. gatticulasty ahdlm%mg the
vv| qucfﬁ?sbf’ cSnfaQ:t ar”lxgl.ﬁ%?trlﬂéaceégﬁ&n’fiore %téﬁﬂgEﬁléﬂ)dﬂl fhore reliable

teri rst I"ectronic
Acteotdc ngnmamtmn :adlvmoh@mdsatedrﬂtejnumbe; of besamblytoperations is
CIngIt and the 20 display control circuit are
ﬂ%ﬁ on the printed circuit board. The displ ay

Spacer FIREEAEEBTSEorhEe pdR spriithescs Bfipted Grouit board
Prthat lg%e@UfédJld theqarddlet Gart @hmthb tnalbcdhneteely ﬂ@u&?xed to the
nmodul e.  The cer is fixed the m ddl e

{ oltamfasant dherBriptedtafsUi boarei The TrpbpIaeiroMS rapduls molddes the

|2 S, Al oldds o ) CoffS L8l 98 soconc

kmntmgmlca repdider isnidedicated denauxlhary dunctional such as the pulse

per| 5213! g:fpﬁ%ﬁtfncgg«aq%f%&m d)u?éc’rsclzobnls ruE:Ponakst fhus ob?alned and itis
possmle to alter the second electronic module without altering the first
electronic module.

According to an advantageous embodiment, the watch circuit and the
display control circuit are arranged on the printed circuit board. The display
device and the printed circuit board are fixed to a spacer inserted between the
display device and the printed circuit board to form the first electronic module.
The spacer is fixed to the middle part. Owing to this embodiment, the assembly
operations are facilitated, and the first electronic module forms an assembly
that is easier to handle. Moreover, by keeping a spacer with an identical
external peripheral structure, it is possible to alter the printed circuit board and
the display device, without this requiring any alteration to the structure of the
top compartment of the case.
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the di splay device, without this requiring any
alteration to the structure of the top conpartnent of
the case. -4- Preferably, the display device is
secured in a renovable manner to the spacer by an
elastic male and female joint, which allows the

el ements formng the display device to be changed
nore qui ckly and sinply, while keeping the sane
spacer. 5 Advantageously, the bottom of the battery
housi ng conpri ses holes giving access to test and/or
progranm ng zones of the first electronic nodul e.

Thus, the first electronic nmodule is protected by t
part i t Poefemablwdhe display deyige ip$esuiaddntd r%mpvamet%nner to the

Lgptﬁ%:?r?ﬁo)ﬁ%ﬁi’égtfc B Yérﬁﬂ@ﬁ&mfj'mﬁ%lbﬂg thé'@lements forming

arfition extends 'substantially over
t liwe displayedevicé da deothangednindrd quickly arxd simply.awhile keeping the
par aI I eI Cpél ane to the general plane of the cover. The
Lcured to the partition which is axially

|nsert d, bet ween the mddl e part a t he,_cover.

sandw%n SiadeGHEYy T tomol R e Paery chafRlgd (gmibrises holes
NRRind BeeNECtoREt whd/eh prtﬁgfrﬁmnfﬁﬂg Zopes aptieé fiestiehectfaiic module.
the first el ectronic nod when the batter

T o e first e g B0l entey PROREGE R DY CIB, RATEI@ oF aflcand It is
”?@H%E’e thoaclt bR the Yifdt g1t 'ii@oﬂﬁl%ﬂﬁiﬁﬁut @Iléﬁ%lflﬁ’r‘?g e partition.

ing a tinepiece o fype previous

Sescr | Bad, a?l‘%r?‘&it%hbé %ﬂbét%n{iSin ovédr tﬁ@'&?ﬁiﬁ %ﬁg&@@ of the middle
ol I owi ng PEUCEessTVeE eps: - ‘inserting the fIrst
elpadt inanparatieldpibre ito thdé generdtl panpaofithe covér. Xiegcaves is secured

3% 1he bafuoR hictt o gl BaBaRe bafirasn BRI pel S the cover.

t re“sapRwidH’ | Bembly isxbit@incdowRier a§ easy ty ln*ﬂﬂss%\@d&@é@ﬁﬂ which
el ectroni c nodul e on the case. . Advant ageousl

i Providesgogd rretantiongior Hae Jishalectpaic: MgAHle W ¥|en the battery is
changed or one wishes to act on the second electronic module.

The invention also proposes a method of assembling a timepiece of the
type previously described, characterized in that it comprises the following
successive steps:

- inserting the first electronic module in the middle part,
- fixing the partition onto the middle part,

- mounting the battery in a housing arranged on the bottom face of the
partition,

- fixing the cover carrying the second electronic module on the case.

Advantageously, there is a step of securing the second electronic
module onto the cover, which comprises the following successive steps:

positioning the printed circuit board of the second electronic module on the
studs of the cover,
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nodul e onto the cover, which conprises the foll ow ng

successive steps: 25 positioning the printed circuit

board of the second el ectronic nodule on the studs of

the cover, -5- applying therno-welding to the free

ends of the studs so as to creatg_ localised

deformations retaining the printed circuit board

agai nst the inner face of the cover. Qther features

and advant ages of the present invention wll appear

nore 5 clearly upon reading the follow ng detail ed

description, nade with reference to the annexed

drawi ngs, given by way of non-limting exanple and in

wiapelying thergarweldingdtothe dseg! w@dofﬂea%&ﬁ $@ @s\Ip &heate localised
- ; : i [

¢ HeEAmRthS sAie 3h 3 ry T ERCLITER L agBsEME P face of the

vicewerl ong the transverse cross-sectional plane 2-2

which 10 shows the tinepiece of Figure 1; - Figure 3

i's an ©thérféatlres anpedvantages efthshprebestinvwention willappear more

oL T Tl oo b e RS e SN Fference t
C RS anAGEdd @lingd, dRerby Wi bf Ron-DvitingeélamsiBae i ihich:

first electroni c nodul e "and t he arrangenent of a 15

backl | giduig 1 i9hh 8xpibléd Peripttlve vidw IWhthoshéwdr preferred
expl oded dperspc‘ec?ﬁveﬂ.%/i ew \%)hi ch shows the case of thg

t iemndimentbel an glgckonic dimapiege aceesding do theuineationer

and the first electronic nodule has been inserted and
bef or e - Figure &risia view along the transverseerosaseptienal plane 2-2 which

mount eq; - . Fi_qur, is a simlar perspective view
téﬂﬁ?ﬂ’gﬂi’%ﬁg‘,ep&{?@%@%‘g’ﬁsﬁt he case after the partition
P ?f’mgfg égrrl.ﬁg tig%@ﬁgf%%tgégmw&iv%%iéﬁrﬂhigﬁ SHbwE% ﬁn@?electronic
module fitted to the timepiece of Figure 1;
- Figure 4 is a view along the transverse cross-sectional plane 4-4 which
partially shows the first electronic module and the arrangement of a
backlighting light emitting dicde;
- Figure 5 is an exploded perspective view which shows the case of the
timepiece of Figure 1 after it has been turned over and the first electronic

module has been inserted and before the partition of the invention has been

mounted;

- Figure 6 is a similar perspective view to Figure 5, which shows the
case after the partition has been mounted and before the battery powering the

timepiece has been mounted;

- Figure 7 is a similar exploded perspective view to that of Figure 5,
which shows the case after the battery has been installed and hefore the cover

carrying a second electronic module has been mounted;

- Figure 8 is a flow diagram, which shows the timepiece of Figure 1 and
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- Figure 7 is a simlar exploded perspective view to

that of Figure 5, which shows the case after the

battery has been installed and before the cover 25

carrying a second el ectroni c nodul e has been nount ed;

- Figure 8 is a flow diagram which shows the

ti mepiece of Figure 1 and -6- the electronic nodul es

thereof. In the follow ng description, an orthogonal

frame of reference (wherein V, L, T respectively

define the vertical V, longitudinal L and transverse T

directions) will be used in a non limting manner.

Simlar or identical elements 5 may be desi ghated by

t liee slperonigirepduiestherepfgures 1 to 8 show the var| ous

elements formng an electronic tinepiece 10 made in

accor dimihe fallowing deserintionn gnotrthagenah{rams; @fnfﬂfﬂreﬂﬁﬁ (wherein
e

13 I8 oo tHeTRBAEGE v, oRGERINICE, dhe Feisverse T

mafihettons) 4vill b@ &éerbinra e@hl limiting mearired. Sonitearadr idemtial elements

and suggl i ed ectrlt% current by a battery 18.

TIRA%:PR ApsigRate ntEYdtt’J‘Pe%a"ﬁLre &N5P¥ stacked along a

vertical axial direction t he f ol

descri p19WeS hntof Show |téﬁt%?rF% zﬂ'%’ﬂﬁ"\?ef?rﬁ'ﬂﬁg gl glectronic
d'tlh?é&léééﬁé\'fmd&d ih ﬁolﬁﬂe'W]trﬁthﬁ%ab}hﬁgw Mk BABSN inlthe form

Case 12 is torned an overall circular mddle part

2of awrstwatche | osed in the top part thereof, by a
protective crystal 22 placed above a display device

24 andTimepiebe 1(bmmpplaes a kesedi2, which easieins fEstaaaé second

%&é@,ﬁ\ﬁaﬁm@ﬁ% b@d rtfl%thﬁglﬁps?im&éh géhebear%ﬂz%tgelr and supphed

| awithi électriealunentiby adssttenh @8 e eleatroniciioddes 1on6 are stacked
at t achi ngﬁt he 20 stran%s of a wistband or bracel et
( AANG:R ¥RIcabadal dikectinR Al ansverse end edges  t her eof ,

push-buttons 31 for nmanually contr?llln {i mepi ece I]_l
In the following descnptlon an axial orientation along vertical axial

direction A1 will be used in a non-limiting manner.

Case 12 is formed by an overall circular middle part 20 which is closed,
in the top part thereof, by a protective crystal 22 placed above a display device
24 and, in the lower part thereof, by a cover 26 added to the case 12.

Middle part 20, which extends substantially in a horizontal plane,
comprises in the longitudinal end edges thereof, horns 28, 30, for attaching the
strands of a wristband or bracelet (not shown) and, in the transverse end edges
thereof, push-buttons 31 for manually controlling timepiece 10.

According to the teachings of the invention, case 12 includes an added
partition or wall 32, which is fixed to middle part 20 and which delimits in the
top part of case 12, a top comportment 34 containing first electronic module 14
and, in the bottom part of case 12, a bottom compartment 36 containing
second electronic module 16.



10

15

20

25

According to the teachings of the invention, case 12

i ncl udes an added partition or wall 32, which is
fixed to mddle part 20 and which delimts in the top
part of case 12, a top conportment 34 containing first
el ectronic nodule 14 25 and, in §he bottom part of
case 12, a botton1conpartnent 36 contalnlng second

el ectronic nodule 16. -7- Battery 18 is arranged in
the bottom conpartnent 36, between partition 32 and

t he second el ectronic nodule 16, in a conplenentary
housing 38 arranged in the bottomface 40 of
partition 32. Preferably, as shown in particular in

Fi gur eBatleno1§ is aﬁaege@lretmeu l@ttm&omwegi@t 3§, between partition

g%#‘é HS%&"P‘? ﬁle?trhﬂlctl\?ﬁ) faC| I I"%fc? ?ﬂp?t%}méht'aw h%?:smg 38

defrangeti inn thd  botioat fake r40 4f partitiah | 32.0Pteferabdy,t as shown in

et h Figures § © Froesie Ao pabeileirAEwiR petljton 32, here

ww, ltfe 9brnivdfan akial %km43,1 c'efnﬁ;ﬁrsmgﬂsﬁral irdfcHek \hﬁicheffablhtate the
8, so as to retain atteré‘ inits hou3|n

o elefasmaion st 2k Skiicd BEadali Qufardsr foralsws atgsy. I8 erbe mserted
prr?\slllf')ggpg%%e%sé&r gsrtlneg %g Iéﬁﬂéﬁ’ 'onky @ﬂﬂ‘)ﬁﬂ a&ﬂﬁ%ll?fof axial

ctronic no pre erred odi nmen
t Is&irf 4‘r,saftee liressriamofcbattesty 18, et as $o sétainrbattery rBrie its housing 38.

5ol B3 yBing 4 8 S Beb 8 ML et o st
Wlahhloﬁf pfrbgl‘éhrﬁhgfﬂoﬁds@f fiest ieleci@ficiméduleard. assenbl y
spacer 46 15 being axially inserted between display

devi ce A2 freldifled 'dribfimeht 6F the HRRréledtfoniSmacdile 4@ RAshown in
the shape here of an substantially rectangular frane

win@g detail iaddgyi@B.i n a conpl ementary manner in top

compartment 34 of case 12 and which is secured to
m ddl e Tparfirsb @lectionice matiglle ddpisi fmed; hetenbytibp pssembly of a

‘F%Ld \gbg?g \& iﬁ hr?;t ﬁﬁa@‘ﬁh@&!ﬂl taﬂdpz'rﬁ;ﬁ\é 'r#ggséépeglgﬁ\P spicer 46

4®emymkially ineened betweandispiay kevice 2dpand pririted eirtuit board 44.
st uds

Spacer 46 has the shape here of an substantially rectangular frame
which is received in a complementary manner in top compartment 34 of case
12 and which is secured to middle part 20. Spacer 46 comprises, in the top part
thereof, elastic hooks 48, which are provided to allow display device 24 to fit
elastically onto spacer 46, and it comprises, in the bottom part thereof, studs
50, which are received in complementary holes 52 of the first printed circuit
board 44 so as to retain first printed circuit board 44 axially against the bottom
face of spacer 46. '

The display device 24 is preferably formed by a liquid crystal cell 54 of
generally rectangular shape arranged above a backlighting device 56.
Backlighting device 56 includes here, from top to bottom, a diffusion filter 58, a
waveguide 60, a reflector filter 62 and a light emitting diode 64, which is
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50, which are received in conplenentary holes 52 of
the first printed circuit board 44 so as to retain
first printed circuit board 44 axially against the
bottom face of spacer 46. The display device 24 is
preferably formed by a liquid crystal cell 54 of 25
general |y rectangul ar shape arranged above a
backl i ghti ng device 56. Backlighting device 56

i ncludes here, fromtop to bottom a diffusion filter
58, a waveguide 60, a reflector filter 62 and a |ight
emtting diode 64, which is -8- nounted on the top
face 66 of the first printed circuit board 44 so as to

emqunted gint thectapdface S6def thefisgtipteatedcircui denard ¢ 8@ agrto emit
| lustrated by Fi 3 and

aq‘ﬁﬁ‘?%%a‘*ﬁékh%aqe%{’%&@@é%h s arranged in a corner of
the first
i ode eopRling teih AblahshealEtihofiyidn, Rfstaieh béf‘ﬂpures 3 and
4@, light érhltﬁn giote 4 IS(rjaﬂ;aﬁgeé@n hamrmfaggth@erstldrmted circuit board
vertlca erine a recess eces

9 56 J0RRREod® s IOPEHAH B 2 FoEESRATRINY CoRET Chaser e In this
di t
i, o e s o o1
t (Repess G a6 @paamymvwds@o aliow for @se@agdlghsenvl@nwy iode 64 and

S5l Bl R e 3 L BaFT e . 6w e

prighbeysitt pehoitatdevanediide 6hart 20. This is
particularly useful in the case where mddle part 20

i s madahiy retess BINdHYS enécrodh avhich prévients ther Ilghterdys emitted by
rcuit

t.b 44
Shirs‘étu ayiting ik 64 OUPLB VP eRISE ADOTPrEPEBeT: iygp middle
eﬂ‘ué % ﬁdrﬁéﬁlﬂrtfﬁyéfhﬁh th&lchs& Whera middIe paxt 20 & made of a

c nnect or circuit 68 conprises a time base
aranistucest Imlatﬂrlalied for calcul ating conventional tinme

functions, such as the current tine, the date, etc
First printed circuit board 44 comprises a clock circuit 68 and a display

control circuit 70, which is electrically connected to liquid crystal cell 54 via a
flexible connector 72. Clock circuit 68 comprises a time base and it is provided
for calculating conventional time functions, such as the current time, the date,

etc.

A male connector 74 is rigidly mounted on the bottom face 76 of first
printed circuit board 44 so as to allow first electric module 14 to be electrically
connected to second electric module 16, via a complementary female
connector 78. All of the electric connections of second electronic module 16 to
the first electronic module 14 and to battery 14 pass through this female

connector 78.

The bottom face 76 of the first printed circuit board 44 includes electric
contact studs 79 which are arranged opposite associated orifices 45 of partition
32 and which form test and/or programming zones of first electronic module 14.
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A mal e connector 74 is rigidly nounted on the bottom
face 76 of first 20 printed circuit board 44 so as to
allow first electric nodule 14 to be electrically
connected to second electric nodule 16, via a

conpl ementary female connector_g8. Al of the

el ectric connections of second electronic nodule 16 to
the first electronic nodule 14 and to battery 14 pass
through this female connector 78. 25 The bottom face
76 of the first printed circuit board 44 includes
electric contact studs 79 which are arranged opposite
associated orifices 45 of partition 32 and which form

t J@sa@%?%awafﬁnﬁﬁgn@tﬂq&e eperatipg of sloskdirgHit €8 and display
g r?l éif&u:t?%ctpg%ketéﬁteﬁt lﬂﬂﬁleé@s éﬁgleétﬁhlcet’éﬁf@oﬁglck RRown).

operation o circ spl ay contr

circui a'hg%ehg mﬁ?'e%’% igrférn%d ﬁQreeﬂ)dfﬁtsE%h& Ehﬁt%H circuit

t ool eI ectric no
f @baﬂﬂsbmbmmlsw&g electmmcmummmbnts dedicatedotodfudciths auxiliary to
el ectroni ¢ conponents dedicated to

c i sin
&r?lr%p{'m&r@ %HBﬂrlary to 5 the tlrre functions.

Accordln tothe Ie errb nt shown i.n
Fi gur e§ PIQing: 1o 4 ?l ¢ aJPQIefﬁ g?ﬁwn #‘ﬁnE{QUB?% these
| iauk@en furiBRiBAY rddhshridee fuetishs %kédﬁl‘ o maw%gfthé Msulse of the

wat ch. “Thus, the second printed circuit boar

i weaaneref thewatek. Thusathe seepnanprinted cispwit Bogrd 8Qincludes a pulse

e

cicommuniZétesi the wattochbadlsplhyaed/ad) tbe adisplag cemdnodrcirsuit 70, in
ccor qu o variants (not shown) of

| O
?ﬁ@ﬁ?%ﬁhﬁgaﬁ{“et% eg’l??f‘?r $€-uncti ons coul d incl ude

Jrsti et iyt N T
flé'ﬂl‘kﬂllaﬂﬁﬁmc%ﬁs cé@ld%&@ﬂb%ﬁ@ﬁ&lsyethbh%éﬁw&@ PlebslRthent, for

circuit board 80 is fixed to the inner face 86 of
c &xamplesaltimeter, @@WﬁSSGSatﬂbﬂemlmK%IBPBQWHGBOHS etc.

whi ch are nade
Advantageously, the second printed circuit board 80 is fixed to the inner

face 86 of cover 26. Thus cover 26 includes several studs 88, which are made
integral with cover 26 and which extend vertically through associated holes 90
arranged in the second printed circuit board 80. The second printed circuit
board 80 is retained vertically against cover 26 by a deformation of the free end
of each stud 88.

The female connector 78 is rigidly mounted on the top face of the
second printed circuit board 80 and extends vertically upwards.

According to the preferred embodiment of the invention, cover 26 is
secured to the bottom face 40 of partition 32, such that partition 32 is axially
wedged between middle part 20 and cover 26. Cover 26 is fixed here by means
of four screws 91, which pass vertically through partition 32 to be screwed into
threaded holes 93 of middle part 20.
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integral with cover 26 and which extend vertically

t hrough associ ated holes 90 arranged in the second
printed circuit board 80. The second printed circuit
board 80 is retained vertically against cover 26 by a
deformation of the free end 2Q,gf. each stud 88. The
femal e connector 78 is rigidly nounted on the top face
of the second printed circuit board 80 and extends
vertically upwards. According to the preferred

enbodi mnent of the invention, cover 26 is secured to
the bottom face 40 of partition 32, such that
partition 32 is axially 25 wedged between m ddl e part

20 and Pedition 32 extends substangally puer ther entise sustags fomlddle part
|
p2Dina ot il BeREaE ndifls 26 B0y Kubf i BRriiop 32 covers

miodl theebgttorh fate 76 dbtheMiast pririted cBauitkoandds
substantially over the entire surface of m ddle part

20 in pPaktitionz32tindlugésiae, apeturecI? bppaosite? the Bible ssominector 74,

L e peblss ale OPRBERr oo it Bl Ptel, Sonharief 4bdhrough

a'&aﬂﬁ%ht 8p eA%@aﬁl@@%bé!? tHee frag! &G@Iﬂ@ﬁtﬂ% méle cOnnector 74 is
whi ch enabl es nal € conhector 74 to fit into female

cénh@@ﬂt;allyr@&mvamgaﬂy with the edge 96 Of/ﬁW&Hf%g@oWBW guarantees

SR BrAaPRIoN of malol oB Gt TaP ki, EuF 26, g, the second

afeiﬂdtmn&: mﬁdum&hregﬂamanﬂmas proper pr ot ect i on of
mal e connector 74, when cover 26 and the second
eI ect r paivantagdolsty, liheaslectdt soanedtion. of tbe first electronic module 14

S BB 24 b G, GBS S0 sBhbh i, 8 i e
”%ﬂ%ﬁg@& i e IR 2bnipafthimit 34U ﬂétvﬁe%d/\!ﬁieoﬁrsﬁpmteérdr%ﬂl ®dard 44

inthe first conpartnent 34, between the first print

ed
ciangthe topface 10 obpartition 32oand whichiedend PEBH"thV@hthe bottom
3213 %ﬁ&&ﬁ%g@_d partially over the bottom 43 of
u .

bat t ery si ng
Push-buttons 31 are provided with metal contact strips 102, which are

arranged in first compartment 34, between the external peripheral edge 104 of
the first printed circuit board 44 and the inner axial wall 106 of middle part 20.

It will be noted that all of the small independent electric connecting
elements, such as contact lugs 98 and contact strips 102 are arranged in top
compartment 34. Thus, the electric connection of the second electronic module
16 is simplified since all the electric connections thereof pass through female
connector 78. Moreover, when cover 26 is dismantled, for example to change
battery 18, there is no risk of losing components or of contact lugs 98 and
contact strips 102 being poorly positioned.

Electronic modules 14 and 16 of timepiece 10 according to the invention
enjoy good mechanical and electric protection, in particular when battery 18 is
being changed.
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15 Push-buttons 31 are provided with netal contact
strips 102, which are arranged in first conpartnent
34, between the external peripheral edge 104 of the
first printed circuit board 44 and the inner axial

wal | 106 of middle part 20. It wyll be noted that al

of the small independent electricC connecting

el enents, such as contact |ugs 98 and contact strips
102 are arranged in top 20 conpartnment 34. Thus, the
el ectric connection of the second el ectronic nodule 16
is sinplified since all the electric connections

t hereof pass through fenale connector 78, Mreover, .
when cdtermethadsotipssembly dimepigee dbaaprarding tnh gy invention will

b there is no risk of |osing conponents or
o?b@%g%%qbtﬁg's 98 and contact strips 102 being

I L 5 ; . . _

P rep: 188 it SREgntonog 1215 TraRmdbibidd, B hdbRh display

gﬂehmei Znalsgbaiikﬂgmir@cﬂe\iiﬁe ﬁﬁo?jrtrtﬂ'rﬂmrinteﬁ pincuit buh?i 44toenspacer
ter [ ' o -11- T t . .

>3 ot P i L SRo PR IR s ot PRASE gt par 20

n@yskel digIRén itthe cMfighiatioh sAbRALA Figuredul e 14 is

pre-assenbl ed, by nounting display device 24,

backl | ghhtdid lg§¥' 98 2 2BAtdct 'sHipPTI0D Ofb ThEs UaramfRy Gh their
44 on spacer 5 46, and then the first electronic

mbesnestive pasitians pgainstihedist printedigirevibbpard#d. Case 12

is then in the configuration shown in Figure 5. .
Cont aciNextgeartiora 3@ is @xiallytmeumted sageiistdhe hattem face of middle

£ PR 26 phd S0, o SRRe Y, ORI, PR 2 s LWFhtred, in a
st ety s gl s s
35tyds T%Wgﬁ,intﬁﬂfaéw'tﬁcﬂqu% :g? plane, relative to

m ddl e_part 20, for exanple by neans of centri n_g
studs Bogennid is insegediin fisthoysing 38 A held in position by the fit of

securing ring 42, as shown in Figure 7.

After having secured second electronic module 16 to cover 26, the cover
is secured to partition 32 by means of screws 91.

Preferably, the step of securing the second electronic module 16 to
cover 26 includes a positioning step during which the studs 88 of cover 26 are
axially inserted into corresponding holes 90 of the second printed circuit board
80. Holes 90 are sized so as to arranged a radial play between each stud 88
and the inner edge of the comesponding hole 90 to allow a slight clearance of
the second printed circuit board 80 in a horizontal plane and thus facilitate the
centring of the second printed circuit board 80 relative to the first printed circuit
board 44 which is fixed. The final centring of the second printed circuit board 80
relative to first printed circuit board 44 is then determined by male connector 74
fitting inside female connector 78.

After this positioning step, the free end of each stud 88 is deformed by



Battery 18 is inserted in its housing 38 and held in
position by the fit of securing ring 42, as shown in
Figure 7. 15 After having secured second el ectronic
nodul e 16 to cover 26, the cover is secured to
partition 32 by means of screws,91. Preferably, the
step of securing the second el ectronic nodule 16 to
cover 26 includes a positioning step during which the
studs 88 of cover 26 are axially inserted into
correspondi ng holes 90 of the second printed circuit
board 20 80. Holes 90 are sized so as to arranged a
radi al play between each stud 88 and the inner ed

othegh whi¢h peeyien dhe geemnderided @iralult Boarg 8] ey gpver 265 by thermo-

cl r

norRIB: Bt the drd®of e RiorRlo MbBfG; (hE o BAG of S0 S 88 s

t rﬁlattened)mhqarfonnsda odisc ueft ldrgerr atila]'ﬁeteel thany ¢he odiameter of the

first iq%?d ircuit board 44 which is fixed. The
|aﬁ§?°'8"rgﬁt 9%3%f the second printed circuit board 80

25 relative to first printed circuit board 44 is then

determ ned by nmal e connector 74 fitting inside female

connector 78. After this positioning step, the free

end of each stud 88 is defornmed by -12- heat, which

secures the second printed circuit board 80 on cover

26 by therno- welding. At the end of the

t hermo-wel ding, the free end of each stud 88 is

flattened and forns a disc of |arger dianeter than the

di aneter of the associated hole 90. 5 -13- CLAIM 1.

An el ectronic tinmepiece (10) including a case (12)

whi ch contains at |east first and second el ectronic
nodul es (14, 16) electrically connected to 5 each

ot her and powered by a battery (18), wherein the case

(12) is forned by a
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m ddl e part (20), which is closed, in the top part
thereof, by a protective crystal (22) placed above a
di spl ay device (24) and, in the bottom part thereof,
by a cover (26) added to the case (12), characterized
in that the case (12) includes_{3n added partition
(32), which is secured to the mddle part (20) and
which 10 delimts, in the top part of the case (12), a
top conpartnent (34) containing the first electronic
nodul e (14) and, in the bottom part of the case (12),
a bottom conpartnent (36) containing the second

el ectronic nodule (16), and in that the battery (18)

| $LNk@nged in a conplementary housing arranged in the
bottom face (40) of the partition (32). 15 2. The

ti mepi ece (10) according to the preceding claim
characterized in that the second el ectronic nodul e

(16) is 1S$ﬁ\Hre‘fé’cthi’uc§ hﬁe?i’é%? r(1(5ﬂﬁ@lu6i$|g)a Qzﬁse (1'2? wHEEontains at

(26). e t1nmepiece accord pr ecedi ng
clleast firshand ciesond eelectronic racdulie (Jdc dﬁéj m@ﬂcaitynp@nnected to

T 8 oL e T o
( &?hdlier‘gliémc%ﬁ ?Eichnﬁlclcstedsim t68&pp patt thiorewf ebyraqnotectlve crystal
int e

VY Baped bRV doHREY e (A1 11 G oG gt thereof, by a
t Rever Zﬁg%déﬂ 6 Yhd cEQ@ng) (:I%Hac@ﬂied r"n thRtthé rt‘:ﬁse (12) includes

prlnte ircurt board is retained vertical

t i3 addes partition (@?).awb@hdsmqum & tlnméniﬁid@ep%rﬁc&@} and which
< 08 R it f o B L 0 858 Pl 154 Mking he

t Hiestfelecttordd emdduden (t4)nardl) lie tloelbbttom part of ¢k case {t2), a bottom

mddl e par 33@@3'6?'“%% seisd t&"ﬁ%hﬁ}ﬁo&&%’ﬁﬁ), and in that the

C'E:%Eté ﬁ&)as%rrahgtehah a &anfmérﬁén@kpﬁbuﬂn?enm}@ddein(ﬂné) bottom

i nclu mal e connector (74) which ex ds

d(ﬁaﬁﬁ/\ﬁ‘@d@fthﬂm@m%fﬁ?dssom at ed aperture (92) of the

2. The timepiece (10) according to the preceding claim , characterized
in that the second electronic module (16) is secured to the inner face (86) of
the cover (26).

3. The timepiece {10) according to the preceding claim, characterized
in that the second electronic module (16) is formed by a printed circuit board
(80) carrying electronic components, in that the cover (26) includes several
studs (88), which are made integral with the cover (26) and which extend
vertically through associated holes (90) arranged in the printed circuit board
(80) and in that the printed circuit board (80) is retained vertically on the cover
(26) by a deformation of the free end of each stud (88).

4. The timepiece (10) according to any of the preceding claims,
characterized in that the first electronic module (14) is secured to the middle
part (20).
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partition (32), and in that the second el ectronic
nmodul e (16) includes a 5 conplenentary femnal e
connector (78), which extends upwards for the electric
connection of the two electronic nodules (14, 16). 6.
The tinepiece (10) according tqyhe preceding claim
characterized in that the first electronic nodule
(14) includes a printed circuit board (44) and in
that the mal e connector (74) is rigidly connected to
the bottomface (76) of 10 the printed circuit board
(44). 7. The tinepiece (10) according to any of the
preceding clainms, characterized in that the first

el ect r ofi c Thedimepieea) (10 cacroedingnle anyppfajheifperding claims,
FEre . |

o 49y S g oSt e oot

Mgl whicho pxiendd edbwmavandst threugh lanaagsdciated iapesture (ORp of the

tinme. 15 functi ops_ suc S pul se urin t }4QRS

o PR, (3051 2D Tn TR B RHRE IRl nodli (19 Smoluces o
t FopiplérentapyrRirmalel chneelt(R8), evticre exionds hatwdrtie forl thekelectric
ci rCU|t‘(F8‘$f) and the displ ay corztrol circuit (70) are
aceaReEipnRf the dwe elactieaicanpdues (Watd)- (44), in that

t he di spl a% device (24) and the printed circuit board .
(44) ar 8. sdbatierierax( 1) aseerdingsio the nraceding ¢laim;, ghamgcterized

tha g e : SIS

(A4 3he Bt Widotiiud fbaf Bt ) MciBied a ginfed Ehdit BOT44) and

t hrgtthatrgtlae $paleer_:omeﬁbori(5§4)s'scnigigly ctamtnec’:eﬁ toi el lu:jttmm face (76) of
A I.eplece accordin 0

g&'&% R{'"@Haﬁ"@t‘ﬁ&"f’%&]‘ﬁn that the d spl gypzj:\(iieclen?z@

L TR0 S WSS i ey s,

agharstitdvizedinanat tRk firdtelstepfsimadul! (A4 hcludes the display device
characterized in that the bottom [

43 f_the h
(489), eroiestcoituuti(6RYyand By isplay comR) cirgt (19 and ising e
PISRKbAY BRCABARTRodNe (76 is Yedicdte Pt ShaaH, RthctiBRs o thetime

functions such as pulse measuring functions.

8. The timepiece (10) according to claims 6 and 7 taken in
combination, characterized in that the clock circuit (68) and the display control
circuit (70) are arranged on the printed circuit board (44), in that the display
device (24) and the printed circuit board (44) are secured to a spacer (46)
inserted between the display device (24) and the printed circuit board (44) to
form the first electronic module (14), and in that the spacer (46) is secured to
the middle part (20).

9. Timepiece (10) according to the preceding claim, characterized in
that the display device (24) is removably secured to the spacer (46) by an
elastic male and female joint.

10. Timepiece (10) according to any of the preceding claims,
characterized in that the bottom (43) of the housing (38) of the battery (18)
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of the first electronic nodule (14). 11. Ti nepiece
(10) according to any of the preceding clains,
characterized in that the partition (32) extends
overall over the entire surface of 5 the mddle part
(20) in a parallel plane to the general plane of the
cover (26). 12. Tinepiece (10) according to the
preceding claim characterized in that the cover (26)
is secured to the partition (32), the partition (32)
being inserted between the mddle part (20) and the
cover (26). 13. Method of assenbling a tinepiece (10)

according to any of the 10 preceding clains, ,
clsampeises orifiees 45) praviding maesssdiedestand/en pregrargming zones (79)

' ; i ti the first el ectroni
LB el echbiBiodus (A" 1P (20) ' securing the
bt t er y 1017 nib 8, L] sGbO%TG By orts prepeti pllte.' e
b@hbr@rﬂerﬂz‘édfigmat(tﬁ@banﬂioh r(azpa(ten%s oYereB Ryer tt'eoer(rjtircla gurface of
the c r carryin e S {
( Bos Tieie ol (€950 3 kopehplang ES Haqherelnigee 56 M8 chvig 26).
31 char 4. Eeriacs O RAEOTANG tocha Resceniag elgis cardciErized in
LTS5 207R SRS S raBre s patieh (02) b8
p(uzsetrtedrbe’mgeen&@middleaadi(zghand theagayel §26). of t he

second el ectronic nodule (16) on the studs (88) of
t he covdB. Method ehadsemiyingrectimepiace {1 Hgpacording tg asy of the

oW lind DR SR} o s S o) idapive

agepsst the inner face (86) of the cover (26).
- inserting the first electronic module (14) in the middle part (20)
- securing the partition (32) to the middle part (20),
- mounting the battery (18) in the housing (38) arranged on the bottom
face (40) of the partition (32),
- securing the cover (26) carrying the second electronic module (16) on
the case (12).

14. Assembly method according the preceding claim taken in
combination with claim 3, characterized in that it includes a step of securing the
second electronic module (16) to the cover (26) and the following successive

steps:

- positioning the printed circuit board (80) of the second electronic
module (16) on the studs (88) of the cover (26),

- applying thermo-welding to the free ends of the studs (88) so as to
create localised deformations retaining the printed circuit board (80) against the
inner face (86) of the cover (26).



