éTRUbTURAL COMPONENT MADE OF HARD MATERI AL FOR A

VRl STWATCH The present invention concerns a structur@psé spy
conponent nade of hard material for a wistwatch and in particular a
m ddle part for a watch case, a wi ndi ng crown or bracelet |inks nade-
of- a material having a Vickers hardness - 1 greater than or equal to 1100
HV. b5 Metals are very widely used to make external parts for

wri st wat ches becaus STRUCTERALY PONENT.OMADE RDes: high
mechani cal resistance, hj I t | of use and
machinability, etc.. Their ha BiA #BR A g han t hat of
ceram cs, and experience has shown that external pafts for

wri stwat ches have Wﬂ@.rqréé‘éﬂts getio B?ﬁnfefr %E@uéﬁ?&leéoh}ﬁoﬁ@ﬁf Mdhel Of W&
hard agents such as silicon dioxide found in dust, marble or even such.
There thus reSiatedalafora srispeatphrang in gartioular ammigdle pattHer 2 wateh jcase, a
appearance  wikding [te6wn tortsaceélbt MK fade of a materiall Ravihgll Vickefy Pladdrhdiase
dr awbacks, these ex}ernal eﬁargiﬁ 3:1”8 gla{{rently made of hard netal, for
exanpl e t ungsOSAELIMATLEr §dua @d¥onitride or 15 even ceramics.
These mat ebi al s ar Metalsearer vatyf widely tsedte make axtérnal partsi forl aristwafched t

t o en ! ! . : hae
Lsiani 11 cans DRCATSS B SfiGR RN, ANBENe" pRibdriE Ut rechEhibth feitBhts, o
wat chmaki ng i highstevsl ofr tenagily) @ege wfr use vands mashinahilitys ngice x Theit hasdnasiseis20

the manuf act uphhbR@vECRIssithan R4t '¥f Heramics, and expdrién@ﬁ_rﬁakcéﬂcﬁn th4te exfstREP! ¥

of various exterg&l parts nmade of materials of this t%pe, such as for
exanpl e t he aBRBRUPY WISWRIChes bRve popt resigtance to scratehes Gabsed byocertain
vSvi ndi ng ciownvery 'réa? ?g?ms_ Bufrsastsili@hgmbiidlea‘aund in ddéf,fﬂr?gllzﬁléitﬁsevéﬁ such.
Wi ss Pat ent . i SC s an_exanple of. an e . structure
of & back covahers s, axufts ¥ e el e fordliof lndhg festetic, ARRRAIANCH,
m ddl e part i otlthessstypgsl of phitsy of recesses obtained for exanpl e by
ul trasoni ¢ nmachi ni i nd] [ T S a
flat base and a sl ?pﬁ{(%/r tItar ﬁ%gﬁ@g% gﬁ%‘ﬁlgﬁéﬁc@%ﬁ_ o%@r?i_i%%‘?% t§ee ﬁu&%}ﬁ K’go
face of the nmeeogﬁ'ﬁf 1 mefab Jlee example tupgstgn earbide, ttitaniuar caskenitride: oy
m ddl e palb. &¢érveramies. t hrough. t he openings in the back cover and engage

e TGS T e ealE! e Y Ul 18 SREPSahd! BORMRGEr S
to machine by means of conventional machining techniques, which constitutes
a significant limitation during manufacturing of external parts for the
watchmaking industry or jewellery parts whose often complex shapes make

20 the manufacturing cost thereof high.

in particular, the assembly of various external parts made of materials
of this type, such as for example the assembly of the middle part and the
back cover or of the winding crown on its stem, presents significant
difficulties.

25 Swiss Patent No. 622 151 discloses an example of an assembly
structure of a back cover to a middle part of a watch case made of
corundum. The middle part includes a plurality of recesses obtained for
example by ultrasonic machining, grinding or electroerosion. These recesses
have a flat base and a slightly truncated lateral face and open into the lower

30 face of the middle part. Threaded plugs are glued in the recesses of the
middle part. Screws pass through the openings in the back cover and engage
in the plugs into which they are screwed. This assembly technique is also used
for making ceramic winding crowns.

This assembly technique has however numerous drawbacks.
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Thi s assenbly fechﬁique has however numerous drawbacks.

-2- It is very difficult to control the quantity of glue when
it is applied into the recesses, given the relatively small gl uing
surface onto which the plugs are gl ued.- Moreover, it is

wel | known that the filmof glue deteriorate quite rapidly 5 over tine.
This proves particularly inconvenient in the case of a plug glued into

the recess of a ceram c w ndi ng crown onto which traction efforts are.
regul arly exerted. It is very difficulicig (qeatrol tthe quastibiohiglue whedrit isapplied dntgl v
technique is @id rdde8sé® diven the Ftativel) Small YIdiRG suffacé dRts WwiRdhStheNBlugsNare

order to provi fie an indication, the 10 dianeters of the pl ugs used are of
the order of SUGw nillinetres. The mai n object of the present
invention is thus Moremars e wellcknown thbitanb didisofodlué [detedioratereguiteo rasidly

prior art, by oyl di ng. . nent of, r.jial
Por & uri sPua P ey Ffisc et mtistiary ncof eI B RaBe i o Blio. TBRENE o1
t he sane typetha/vlt'ec,ess' of r al cetdmic winding: crawnl®ntecwhishi traction iefforisneare.
The mvenhoné% g&gnﬁancer ns a structural conponent nade of hard
material for I St wat c characterised in that it includes a hole whose
cylindrical wall iRurtberedhe implemeniatoniofcihis assemblyr techpiaus is alljthe more

conponent.  delicate theAénalléreﬂ'id lerﬁénél&h§ REBrddr’ ¥6t piovidd Hh asdiedtiny 1han

easily be_ achi,eve frew n to.th bod. of, said
Struct ur al Scofimage ot e fige.ish are’ e picks bt o Plliiatees | ndeed,
t hanks to th| s st rThéumain objaebnefthe ipresent inventios sisbthust do f overceme the

assembly wit hd@%é@{s C&WHBGQForb@%&lghQ@ ﬂnBPShh' By provncﬁﬁgoﬁg é’f?&&%?#lca'

connecti on whi articul enonmenon

adhesi on. 25 componentomeae pthierd anaterial for anwistwateh taliewmgegsmmbivamhu on
wi |l appear i Bther sthh'tﬁufaﬂ' ESHDBRerI8 SEI tHét le'iheolfypé RUREIR IS ?&la?i@oﬁhmtand

given by way of mtlrrl‘? exanple wth ref erence to the annexed
dr awi ngs, 1Pn mqqmlcal to |mpleme Figure 1 is a partial schematic

cross-section of aTheiinvertionhtherdfbrslconcerné tahskuctuiral Gompdnent made df hard

aocordi g, Lo hifotd 5L Sydspalil eiklsblerbeRin HACUR DGLBE A pole whose
cylindrical wall includes a threadmg which is integral with said component.

As a result of this new structure, the assembly can easily be achieved

20 by screwing directly into the body of said structural component, which gives
it improved reliability. Indeed, thanks to this structural component, it is
possible to form an assembly with another component including a positive
strong mechanical connection which, in particular, does not involve the
phenomenon of adhesion.

25 Other features and ad{/aritages of the present invention will appear in
the following description of a preferred embodiment, given by way of non
limiting example with reference to the annexed drawings, in which:

- Figure 1 is a partial schematic cross-section of a wristwatch fitted
with a structural component according to the invention, in particular a

30 winding crown;

- Figure 2 is a cross-section of the winding crown shown in Figure 1,
and

- Figure 3 is a partial schematic cross-section of a wristwatch fitted
with another structural component according to the invention, in particular a

35 middle part of a watch case.

Wristwatch 1, shown schematically and partially in Figure 1, includes a
case 2 formed conventionally of a middle part 4, a crystal 6 and a back



and .- Fi.gure 3 is a partial schematic cross-section of a
wistwatch fitted w th anot her structural conmponent according to the
invention, in particular a 35 mddle part of a watch case.

Wistwatch 1, shown schematically and part3ally in Figure 1, includes a
case 2 forned conventionally of a mddle part 4, a crystal 6 and a back

- 3- cover 8. Watch 1 further includes tinesetting neans 10
co-operating in a known manner with a cl ockwork movenent housed in case
2. ddvens8.1Watck | Lidurther jrsludasutimesettingn meagssi@nea-oresdiit idh a
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t he inventi ong hardmmeiall %, Fl«gmetaalzaeramm nd@s cernplie material. whoklardymietal pcal
wal | includesg, ?9{‘% f}%rpﬁ{ﬁ Pach Ssﬂ@n‘(&iéﬁils'férmaa %raﬁl'nétblt ﬂmés“e whidhBoversand

via which the yscrevve ont W n A1
t hr eadi ng19 nt Reydalpariielas asyelt tas>-1uRgsRY tcﬁéﬁ" hP@E&ﬁ"g&; %"@"? d'B?'al“anta

wi t hout remvéé}gmra&ehhédnsbwv tséldiﬂnpl@sllég nestgridleoformed of a metal iphasder
to provide an |ndication

by obna. 2 and which Geers Merdipapisie St a8 uaHEH pébohBrce priRgleaC, 00" oS"
bet ween around 2 afccdding to hihel m\@ntlorm,f crowreald r(figuse i2) includasnpr heled16

bet
vv? i \é\f\(/avgt 2Logggpés%%}hgd%amw]alf dleqé %ﬁ‘gﬁh’éﬂ gﬂﬁéﬁhgegﬂcﬁﬁudﬁ is inte§t4t Nwith
milimetr&5 crown 14 andyid lQ'fbHﬂﬁa\aéFtervié diestly sarewed émtsthng\ﬁm ctht

It was observgd %ﬁreéd?ﬁé lﬁféﬁfﬂls\nﬂtﬁ acﬁé’ﬁd’l NgehAs tthat i thvsading M 8 dsiobitained
traction forces consid han, crO\An%oa/'vi th threaded plugs

gl ued in coanith?‘t“yrqm?‘ﬂ"Q Iﬁ'{atﬁ'?'?lo?y Q’?ﬁc ining using any

In order to provide an indication, the diameter of crown 14 is
comprised between around 2 and 5 mm and the diameter of threaded hole
20 16 is comprised between around 2 and 3 mm, the length of threading 18 is
comprised between around 1 and 2.5 mm, the manufacturing tolerances of
such wristwatch parts being of the order of 2 to 3 hundredths of a
millimetre.
During comparative tests effected by the Applicant, it was observed
25 that crowns 14 according to the invention resist traction forces considerably
higher than crowns with threaded plugs glued in conformity with the prior art.
Typically, the direct mechanical connection between winding stem 12
and crown 14 resists traction forces of the order of 800 N (breakage of
winding stem 12) and more, whatever the environmental conditions whereas
30 the glued mechanical connection between a plug and a crown resists, on
' average, traction forces of the order of 70 to 100 N in normal conditions,
and decreases to 26 N in tropical climatic conditions.
It will be noted that, if required, a film of glue can be applied onto the
threading of stem 12 or crown 14 to block crown 14 on winding stem 12.
"35 An example of a method for manufacturing a structural component
such as ceramic crown 14, will be described hereinafter. One takes first of all
a ceramic powder, for example a stabilised zirconium oxide. The powder used



Typically, the'.diréct mechanical connection between wi nding stem 12

and crown 14 resists traction forces of the order of 800 N (breakage of

wi ndi ng stem 12) and nore, whatever the environnmental conditions whereas 30
t he gl ued nechani cal connection between a $lug and a crown resists, on
average, traction forces of the order of 70 to 100 N in normal conditions,
and decreases to 26 Nin tropical climatic conditions. It will
be noted that, if required, a filmof glue can be applied onto the
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crown thus obtal nedh "BYmPSnd! ffrfhde S Yotbd e 2erbWhd i@ nsheBblished, for
20 example using a diamond paste, so that it has attractive aesthetic aspect.

The crown thus obtained may be directly screwed onto a winding stem
having a suitable threading. '

Figure 3 shows a wristwatch fitted with another structural component
according to the invention and wherein the same components as those of

25 Figures 1 and 2 bear the same numerical references. In this example, the
structural component is formed by middle part 6 which is made of ceramic
material. Middle part 6 mcludes according to the invention, several holes 16
whose cylindrical wall includes an inner threading 18 which is integral with the
body of middle part 6. These holes 16 open out into the lower face of middle

30 part 6 and directly accommodate screws 20 which pass through openings 22
in back cover 8 to fix the latter to middle part 6.

In order to provide an indication, in the case of holes 16 for fixing
screws 20 of middle part 6, the threaded diameter thereof is comprised
between around 2 and 3 mm, and the length of the threading is comprised

35 between around 2.5 and 5 mm.



‘havi ng a suitahbl e t.hreading. ‘ Figure 3 shows a wistwatch fitted
w th anot her structural conponent - according t
wherein the same conponents as those of 25 Figures
nunerical references. In this exanple, theb - str mml II Igpmﬂgg
formed by mddle part 6 which is made of ceramc * matecl

6 includes, according to the invention, several holes 16 whose
cylindrical wall includes an inner threading 18 which is integral with the
body of m ddl@LA#AS 6. These holes 16 open out into the | ower face of

mddle 30 part 6 and directly acconmopdate screws 20 which pass through
openi ngs 22 in back cover 8 to fix the latter to mddle
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conponent accor d| ng3t oStrUednunaIlcompammit acdardingi 1o claim 1,5characterispdeindingd i s
obt ai ned wit h‘?%rrﬁ@%‘) g‘?:{re“ 2a atch case or bl%ce@trddﬁﬁ r&int.conmponent
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made of cer ani:l@arﬁ&teﬂsedl in that it is made of ceramic material.
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