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Case 2648 ASSEMBLY ELEMENT | NCLUDI NG TWO SERI ES COF
ELASTI C STRUCTURES AND Tl MEPI ECE FI TTED W TH THE SAME
Background of the invention The invention concerns an
assenbly el enent and a tinepiece conprising the Sane. ... 2648
The invention concerns nore specifically an assembly “3€

el emrent made in a plate 5 of brittle material such as
silicon, particularly for a tinepiece, including an

aperture provided for t he axi al |nsert|on of an

ar bour, ASSEMBRY IELEMENTE INGLAUDING T il %,

DSk 5 ! E
el astic ERhE1RE s"r@mhugg AND ﬂMémécErFu’rf@D WVP{"I-?TRE%AME
whi ch each conprise at | east one support surface
gri pping or squeezing the arbour radially in order to

s epHfgrolmel ofdlss Bdtionel ement rel ative to the arbour,
wher ei n_each elastic structure .include

oot | | HEAVERUET faveels: 45 syteiPhb SEITHAT a8y 5l f4piecs comprising the

tasaeet i al direction relative to the arbour, the

S u ppor t TﬁéJ fqtléﬁf‘onbc%negrnﬁrrﬁ&%%ﬁgmﬁﬁllg R ds@é\ﬁhgfe%ﬁerﬂ made in a plate

e first ast
t h@f britde mpatgrial| E‘éﬁbrﬁssS'EQ%h pagicuiagy fore é'F&P@cﬁaHGHJdH}Qda” aperture

: ESroV@@H?Sr?th@%lSns’ﬁrﬁ:rﬁ@ﬁéﬁ 2fbauy, th@'uﬁiﬂardﬁéli\/mhbrﬂpérture including
eir rotatin

ek Shiuira® yPicPeats e TePote S (b RO, pbpae at feastone
t heuppohtesurfarerfor glppingoesqueering the apbumdeially Tim@rder to secure the

e:,'%%te'mcbé@elgren%h??el art‘@e RS 91%65 [:beﬁ'sw%re m%ac{ﬁaélgegicaétructure includes a first

are-us
saregtigleanelastic strip rwmnbmmmhtaéonm@ngentwl dbet:tpnlrelatlve to the arbour,

mifh‘éréu?boﬁ Qﬁr‘?ac%sbe?ﬁd éﬁé’rfbed"&?]' th8 rfi’\g?%cﬁf&# tHAA St é’laét&aé?ﬂlr?

plasti ¢ range, it i's not” possib drive a
oyl T ndeBensily.dn HmepieRes. dRbASSRTRlY eleants,sueh 3 e tmepiece hands

t héﬁ@théswétheldrwmafﬁ §s’ﬁuré!hﬂb§3 b&mbld‘r@enwltbhhar dotatimy arbour, i.e. a

t nESlel Sindsy bdpregicia A s Ahase Biefiefeop sl TEREF Inan te inner

a dlamétemnftthe pyimdied eTheuélastici @t plasticcpropertias bfl thehmaterial employed,
%?5! I)) 4 Fwtﬁcgré Usédqf?)r %Ylﬁﬁb u‘l)tsalﬁrlé?&rhénts TB& éd?ﬁ[?&ents made of a

essa hand
examtﬁe énat@maltsw@h @sc&ﬂrcoof whigh donﬁ\mbhavq A Ltﬁaal@r plagfic range, it is not

OVS(Bé“s‘FH'F@ td B8%Ea Hbm Sﬂiﬁder‘ éntd %Sco%bérﬂﬁﬂ)éi W?ﬁg@@@ﬂ&ﬁé those used

to make, I1n 2 nol y enment such
baindReeagisa| wgtcE@Pk'eg w¢h %mameéeréwﬁr%w@wag@om &f %’Js*'t’ gmicmns
st ruct UMBFecRES, alﬁhg%ium bhEecmemg rahears;emblytén@nemeyubu fa8,a hand must

SO0 _as. to ecur ont ar bo

dr PR?VW& su 'C{% rg? f%ﬁé)lgrlrﬁ%{a!erq%ll %&?ﬁeem t'ﬁgsetvggtaof shocks. The force

dehexrasaanyofnr(a‘ comenticrial itipepieseghand ish doraexample.anitithe order of one
ejahfynt he collet on the arbour. An exanple of this

type securing nmethod is disclosed in particular in )

EP Pat elftorser, topvesagn@zttizeseamogl@mﬁart%aafaire baensepesed to make, in

25! t ah %s@&n@l?l &éﬂheﬁtf sidhCad révanéanBalaﬁbeogwgdsouet flexible strip shaped

i mprovenments to this soluti
nBlastlc structures arranged on the perlphery of the aperture, so as to secure the collet

onto an arbour by a driving in type arrangement, using the elastic deformation of the
strips to grip the arbour and retain the collet on the arbour. An example of this type of
securing method is disclosed in particular in EP Patent No. 1 655 642.

Summary of the invention

It is an object of the invention to provide improvements to this solution,
particularly to allow the use of this assembly element as a rotating element in a
timepiece mechanism, in particular as a timepiece hand.



particularly to allow the use of this assenbly el ement
as a rotating elenent in a tinepiece nechanism in
particular as a tinepiece hand. -2- Thus, the

i nvention proposes an assenbly_gl ement of the type
descri bed previously, characterized in that the
assenbly elenent includes a first series of elastic
structures etched in an upper layer y the plate and a

E econd lﬁ;ﬁué etﬁeoifwéﬂtﬂﬁt br%poé’ésr Hﬁtéﬁkéﬁb@t élhﬁ‘@nt of dhe type described
ottomla

AcEIVRRY Toranenzed B e PSRSTOUCSoTHE! HFRHST RQTY!optes of elastc
agsﬁrtltsmres hetclagdodnuran uppexl Iagw lyethieeplatt ahdi & seicond aleries of elastic

thgrl.‘f‘(,ltu ?§%tche9kr$gphﬁorrnh e? F‘ﬁﬁte ‘fatedef ormation in the

eria ormn ase (ﬁerrent and to all ow

Sbet t er ?Ebenas%ﬂmblbfe!ann@t gcc@'plnggoﬂm inveptinraimmsavesnthetgsipping force
ar Qﬁﬁstwﬁb' §rbBFF9tb”élfb9J fo@fterf B@fﬁbhh&m % GRK | SW@ss dmm r’co the elastic

terl a reover | astic str
i nd?f%"?tﬁ’sﬁéf‘éh%f"attﬂ@' Eﬂraw thfcﬁﬁﬁasephh Pé%aemth@nﬁf Eﬂ@'@w petter control

eI 8f theCgridpi rigﬁdté@@bfa&ieﬁt oY €nd artolle whilk wemamingefar from the breaking
0 _anot f eat ur e, of i nventi on,

oF S8hA b ot Tprefer o kil BRI B wb Evers of the plate
10d| friazinesds 1h9 pember ohelastie siiuakiréscrelativel ta theeslunie sibe

second ﬁgédr? ﬁ? td Eﬁo%gmaﬂ% 'oﬁ %é)fnvgnlnt%ﬁt ﬂ're eclé\f,}lé"‘:}t%mcﬁﬁes of the first

of differen ween
boserias arayéﬁhffafqnbtwes fremthe ﬁlﬂsa@ﬁtr%wsﬁ toég“@sse@pn@ peries.

two t yp¢ﬁ? %mﬁtn"ati@rﬁ df Blakfic tstl@:t@@ts‘?ﬁll?ﬂﬁfdﬁﬁﬂ typedf béniasm itiee top layer
order o op e resistance to |in
acE%‘ﬁ g}%\??ttﬂ% ayg{ alf&yl l?lﬁéeqw fivqrqulﬁsl the two, types of structure to

15an§el kembimed eﬂoEEMmmafm ordet it dptiniseoreisizeanaeits limdar accelerations, along

i n{/%ﬁe'ﬁs ?]f rc’%l%'f‘?@,g'r@\%g%ﬁg@%b%cgle?ﬁfo%é er%la% WﬁI axis of rotatmn

i ures
shi f t edAegngdingite gthenfeatiires obmeum/eem ot her such

that at {h% %?%snﬁr%iaﬂhf; §t|hu%t11?é’309%r Enifiéd faﬁﬁﬁlﬁrl*h\ef&é’cfon to each

is shift ation to eac
t hethgr. sugh trat 5 legpleOng ATt Gfine SUPRRT Suriases fRaseohip shiftgd angularly in

20t Ofeldtinias eadlothepot tom [ ayer of silicon separ ated by
an interpediate |ayer.o S|I|cnOX|de |ate i,s
of ¢ he aTE g pEPeiRbn 3n iR PARD 2 hRIR BE 2 Bottom layer
t hofsilicop sepsrated mynah mtermediateiayerahsiliegreoxideind t he

first Sefheﬁaat?fls & ﬂ%t és&nﬁﬁétHgél léhl?én Pﬁ |ﬁ§|?ﬂia‘?o:‘ &BE Qﬁthtap thin top layer

25 | ayer serres o
i samdaaethich btottemuaveroﬁnd Hyecfirst semeseofa@wmtwcmremmane in the top

25' O[aBCardying sb@érﬂf ddies %'f ﬁﬁﬁﬂ'} sthl%ﬂ}reé B rﬁéd@ﬂ' tMe BBHE% ®ber;

in fotation to the arbour he main

ot at i nEEIASHERDYGIEBATIS® foRGatHE PN ekaent Hakds fitgely mounted

semomhtm b ebe bediédr atﬁblrﬁa:ﬁttrddgtdﬂnms rotaturrgad:ememh 8xtends into the top
nsi on t.ne LN t

ol B 405 =6y o9F of Bprl BNIRa® FE g v ah 28k ptipgsion of the

eI sanibody-locdted imdbé bolkmm $aer,es of el astic structures

30! S Of thSnHép%glé“ﬂ‘f%H& d?‘rr%elﬁ$a§§eﬂ"ﬁ}l§ lerreht Uct ure i s

formed by a severa paraIIeI el astic
stri ps, - daleastepnss seressef eigstic structures is of the type wherein each elastic

structure is formed by a radial stack of several parallel elastic strips, each elastic strip
being separated radially from the adjacent elastic strip by a rectilinear separator hole
in two parts, the two parts of the separator hole being separated by a bridge of
35 material which connects the two adjacent elastic strips and which is substantially
radially aligned with the support surface, the last elastic strip of the stack, which is
located on the opposite side to the first strip, being radially separated from the rest of



bei ng separated radially fromthe adjacent elastic
strip by a rectilinear separator hole in two parts,
the two parts of the separator hol e being separated by
a bridge of 35 material which cgnnects the two

adj acent elastic strips and which is substantially
radially aligned with the support surface, the |ast
elastic strip of the stack, which is located on the

opRRSHAR b%/' #Rolkhn b@nﬁlé b%be Sddllb® thed@bAAnt@HbR! Wiich defines a radial
separat edf romt@gqlﬁsa -3- the plate byaholeln
I

glpﬁr@pge gparedor 'CISHBCtH[eear ance hol e, which
defl nes- gt leash ahe sefiesavbolastics parturksrs bhéehectypstwiterein each elastic

St gtgt?étltljrrﬁgé {%;B\Sdmeagorlﬁ %Q%E' S gi) c?etd f%l tﬁé 'irirfer Well lﬁﬂl‘\’er gﬁerture by a
5f obmgb bfymate‘rlar Rndvwhigh meluuemtwmtn@@cln@ﬁ e*ienqhnmetpn fithar side of the
| nc %eﬁp?ﬁatt gé(%é?altﬁtoWa'rch%eOBrb%ﬁF SSdch! braReh ‘MEIt?d?ng a support

es “exten , on either side of
br BéréRcedn pfﬁi‘i'@'ﬁﬂﬁltheﬁéﬁéﬂ‘ém%‘?? owar ds t he arbour, each

branch TR liminfiéh alsaumﬁéées §l!|hie®&'!tel t:fhalﬁeidmiﬁut ivi that it includes at
e L nventl o al SO

B e B LR P

100ne assenbly el ement according to any of the preceding

feg i SSicri nl%{ itﬁé I% Si pti on of the drawi ngs O her
fea‘i-m-es—a#%ﬂn[vwv%ggy—of the present invention wl|I
appear fhes festuses lapd (astyantegadli digthe hresent| pypmipn will appear more
deEI@hle)?@pgﬁsrééduﬁ’é 'tt%.n foll%ﬁ“@ Méthibd &éﬁnﬁﬂ&ﬁ rh@dé Réth reference to the

annexed dr aw ngs non LN
oV AFES CraVDES. GOy Way s op NS aig, i phih:
15?( 0SsS- Se_&‘tgﬁmﬂ Vi8I @T‘Ia&ﬂh}amsse;betgmt ihizh| showst schemiatically a timepiece
itte th asse n
e T it %50 Herterts, Flfal by et ok Hileftiéin a plate of britte
a_cmateﬂahh:mmbtdanb@with Suctencyng bf theénventiemit i on; -
Fi gures_g Ras %%Qt Er%ptoﬁ \ﬁ%}@s frﬁ@tshé\h%héﬁgﬁmy'rﬁﬁﬁéd vely the hour

respectiv an

seband thammﬂtet hasd ansl heesecpng haee &tted t¢i®?@ea!e%a? Figure 1 and

020wM¢thﬂe 9Fcﬁ'|d%HQMthdéiﬁ:eVMo%Bd SIRAE PIFip Sthuelurst dteheait ihiatop layer and in
Stri;p‘ﬁ set datoplayer and in a bottom

| af Figure 5 and Figure 6 are
parti al - Elyu&r gemd\ﬁugwe fofret reertiaanidrged) views oof diie trioainting ring of the
ho d of Figure 4;
Hhy 0. st rigd B aRe fod SeohBBaBE BPERUREL 1 1 o
t he mounFiguee 7iieg mﬁrtlallwrsmtl@wewwlmamh@ﬂs thegmognting ring of the

o5  ELSNGEh R diot F u?éﬂ‘ lar viewto that of Fi gure 2 that
shows an alterrfati ve enbodi ment of the el

struct ur EQUER & ifeandtiflamigy fondhal ifngopes §e'&ate|55%ﬁta§ alternative
of ehib8dinfempBPtHe eFaktit 3€6tures dTitlgdINGS Hanll inclidiey eaised elements of the

Si mwlnsalolrrt s\:/ul a\é’gst o that of Figure 5 which show a second
- Figures 9 to 11 are similar views to that of Figure 5 which show a second
30 embodiment respectively of the hour hand, the minute hand and the second hand,
wherein the bottom layer and the top layer include elastic structures of different types;
- Figures 12 to 14 are similar views to those of Figures © to 11 that show a
third embodiment respectively of the hour hand, the minute hand and the second hand
wherein the bottom layer and the top layer include elastic structures of different types;
35 and
- Figure 15 is an axial cross-section along the plane 15-15 that shows the

mounting ring of the hour hand of Figure 2.



30 enbodi ment respectively of the hour hand, the

m nut e hand and the second hand, wherein the bottom

| ayer and the top | ayer include elastic structures of
different types; - Figures 12 tp_ 14 are simlar views
to those of Figures 9 to 11 that showa third

enbodi nent respectively of the hour hand, the m nute
hand and the second hand wherein the bottom|ayer and

: Sgew@ti&@uﬁhe ipRSEbiHEE eRbagitrieptsSt r uct ures of different

S.an axia CfOSS
W oo, tIAdhe alqwing-0Sksioter, et o rilar e St ke dgsianated by
t hipelkame rbwnwdefndﬁhegalse 2. -4- Description of the

preferred gﬁj' "en&.%qag%éélgea Jrﬁép} ?%Ltg\gﬂﬁﬁ o inBhé accordance with

i denti capurc?r ts W esl gnat ed
5t hihedeanbingedfdheimventiammer al s. Figure 1 shows

SChemtTﬁ@ptéﬁe@dlhaﬁﬁés‘eﬁ ‘?n&@rﬁ%l QJE‘ rhdunf@fiPside a case 14 closed by a

accordance w t eacnl n the inventio
Ti prepirbte Meyement 4 deives WO@H@‘%tabPEt ADERE LY - PH@'Pa'ée gisplay means
Caﬁ:ﬁné& Hél'@%?%nbb(mﬁ handy 8, a m]:ﬁ.lte Mane eonandla sbcone hand 22, these

Rap ey s 3%, b BR85Sy oging aaic

103egmdhm¢oazal t:hlesiacalha)taimgem‘mm i, azﬁavéo all’tilaaldﬂ\’lng in type
2 arekAHRert e it o S8ofthErcaREL ol Y Deing & astic 10

BcOax cal rotating arbours 26
28 30 Preferablyr amqugs 26, 2§pa0 ase canvRteRa! arkguis ggmpgnly used in

SeffeHBES ﬁfcb@rhent@ I Rk Bkarhpbiy ’mélélttﬁlﬂaﬁstla @rbogfs. 30 are

convent | onal ., arbours caonmon v¥ ace
movenentsth effglogyg@qsgrlp,@rm %W"EPa%t'"@ QP'Bﬁ'fﬂ' g anner, an axial
5t heridrabtiondingy eestiohaldxiAl ofisants! 18, @622 andha radial orientation relative

Fo l{:n!cl%nr{&tgl %{gga&]e%eelgpeﬁgn\gg%este]r%ar a@r&é&&q gg&}ﬁimg upon their
orr&&i&latlemmmrelreiatlweeo axi9Adxi s Al . I\/breover el enent s
will beytgiies 2@@9%@5 288 rRbly @%‘Pﬁé?ﬁé %cﬁ%ﬂdtﬁem 22 being made

radi al orlentatlénr tive to axis Al ﬁ
22infplateefduitis rya@riélnefﬁf%rablﬁ@&Hmaﬁas%cwéﬁ '"22"%%' 'Eﬁ

20made i Rig@redl @@aﬁ? 4|bs|b;rida1 e atvdrits us ammfdaﬁehl fgr @ach of the three
Sta | he

o DoSAL b B Dh Sl % 50 Y focipe e 22 o

thhhﬁm 1Bacgs 22 riecpest herel ¥ rﬁunmtlhgumgh&hdwmeh delimits éan aperture 32
and 2 nd_se h
i nBIAY gg%ﬂr §ecu§9 X ﬁé}% 1?82 ZOE%%th%%gﬁ&%tepzaQbo@%G 28, 30 by axial

ftd ng ri
apinsedios Bio apenurelip. f bhe seeerrwag 8heofh aparturg, 32pinchudes elastic

25! °sfr1§k?u:%§%9fc{~ﬁkﬁ%r@§%% irffhe T;ﬂ@te f&hiRY nXhfihg ring 31 and which each

Insertion I nto aperture

apiicludecat dgast ape aa@%orbﬂaacﬁéﬁzfsf W"ﬁ'&tﬁﬁ'ﬁ’@@ggﬁe agfciafed arbour 26,
ar 28 ew ﬁ\e&dbﬂtot fReai® hat 18,0207i220xaNy Ehit nadiallynen 3doanas, 28, 30 and

N I

In accordance with the teaching of the invention, each hand 18, 20, 22
30 includes a first series S‘! of elastic structures 34, which are etched in a top layer 39 of
the plate and a second series S2 of elastic structures, which are etched in a botiom

layer 41 of the plate, as illustrated by the cross-section of Figure 15.
Advantageously, each hand 18, 20, 22 is made in an asymmetrical plate of
SO0 (silicon on insulator) type silicon which includes a thin top silicon layer 39 and a
35 thick bottom silicon layer 41 separated by an intermediate silicon oxide layer 43. This
type of plate has the particular advantage of facilitating manufacture of distinct
structures by two etching steps, for example by chemically etching the side of top



28, 30 in order to retain hand 18, 20, 22 axially and
radially on arbour 26, 28, 30 and in order to secure
t he arbour and associ ated hand to each other in
rotation. In accordance with the teaching of the

i nvention, each hand 18, 20, 22° 30 includes a first
series Sl of elastic structures 34, which are etched
in atop layer 39 of the plate and a second series S2

Ofla r<'=!§9tléalgc1c B raH@ihkéF SRemital étlblh anethétéidéeéf béttain b&yiek M, intermediate
i
oo 4B sucnning B aichentitely talif e Sl Eppectuslyin peqtef lavers 30
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41y cﬁéfvsgtlﬁfg%mcga& {r{aemseﬁmg%go@{ bPBLLRHSAP 1 §920 4212 and it forms a
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|ak;£étprmaxlalne>a@wmnrﬁléuvezm1@9 et of ierbady QféTEé‘Qs‘eB 20, 22, which is

el BhdFinTninltby! Fa{yle 5P ad3tahDedebAM Fl@ﬁree1 gstic
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15 \lrl\ﬁnmnmoﬁ wilhesw ed degcrivettbywxaniing howr veedi 18, eslsayen i Bigure 2 and
I C no t

ar®® %]'bog@} @ oanh%ri; %r%gﬁ rl?grﬁ%?gﬁﬁg nee$ %ng ?rg ?ll%‘%% s@gtm[ﬁ? th I* |8L'ﬂ‘§ 15. It will

ape natee e elabbic strewiurdis 3¢ are shown éﬂtﬁb@tl l'ﬁ%tnt & nﬂ%\&mbemg deformed
bos tﬂmr?éehio‘ﬁcm the &rocéied SR Qgesb excl usi vel v,

er neat nmounting ring each hand 18

22 and Agcordingrto e st ?'Bh?‘%i&‘ﬁai th pBsES siRuctpres 4 vf th?d"'fst series
20t @1 'Eaﬁ&tse@énd Béridiogy «pé oh%ﬁﬁilal&yp&ohel%%f iMai tgPe icdmprising a radial

g& pf I Lo lg%ﬁg éﬁ%gs bgtpn@qﬁlgggdngtaﬁ't ggélal thickness.

stEIasttoustﬂﬁs 3.4 e&Cch (thhmlgalbng tahtangdritial whrecttanorelative Ito tbey associated

rggé gé hﬁ'ge Qé’%p%ﬁ&rfklc%%f?% %a?@@%sé@ 'strﬂétuﬁshgm?: aﬂ'an%ed on the

gure n an en ner 1 n
5 lamr fage 38 of thesfiret ¢lastici sirig-Lgofr the E'!?Ckl on {iq side Béaméaﬁ In each

5t hé}éstﬁ:l Hkife §3 rééfch‘é"i@s‘ilc%{hpaLﬁs §B;SHPEte'a%&aFN frérﬂstﬁe adjacent elastic

rior to belng deforned the insertio

2R Lart e &Y Roigetiipgar separajgr h%leérom&wag)aﬁa ’l“hgh‘ e @YO parts ina, Ino
erﬁf@@pa@mr holdg b@lngsdelpﬁrafﬁéd bIES Brigge dPmaferiale, \fvhlbls tonnects the two

econ i es 52 are of .Si
%cenﬁéﬁ(i%%gfﬁ ?-cﬁﬂgd glgnﬁbr |iss§tﬁ35ta({|tlpléydlaggne t{@lyoyﬂth support
r esurfalcé rdéaThadntiraak Iseties bf brdgesrof ohatstidl SR Avetween plastic strips L,

300015 gmnlsraar%%i er\leg{f'ﬁeg% i 4fl astic strips Ln each

rection relative to th

associ sAdantagepusly, tize e eaghfeparatariae b s %fm'&ﬂfﬁ profile, for
el @ghidte M4 Y6mHEiftied %ol 45 B prafdie dnHaclimBlation of mechanical stresses at

the ends which could cause the start of cracks when elastic strips L, bend.
In the example shown, the stack forming elastic structure 34 includes three
35 elastic strips Ly, Ly, Ls and two separator holes |y, ;. The radial thicknesses of
separator holes |1, are substantially constant and identical here.
According to another feature of the invention, the last elastic strip Ls of the



inner face 38 of the first elastic strip L1 of the
stack, on the side of arbour 26. In each 25 elastic
structure 34, each elastic strip Ln is separated
radially fromthe adjacent elagic strip Ln+l, Ln_1
by a rectilinear separator hole In in two parts |na;
Inb, the two parts Ina, Inb of separator hole In
bei ng separated by a bridge of nmaterial Pn which

C%&cm.&hs Iéd’éﬁ’ed aﬂlJtWé: Gﬁéosﬁb%ﬁd © Bk rﬂrﬂSstrhm Lans separated radially

is su stantl I edr di
sdrom, the st rg/e% ﬁ@rﬁ éi)yoq “B‘P.‘Ebg@‘sa Single part, calied the
rraﬂ@rrarade Hste W21 TWeemirdhasit radiabthidkpessLof thg Glearansefhole2 determines

('ﬁ%lgaé(ﬁﬁ? n%g@.aﬂg?ggﬁgg épelaé%\’&m gﬁg 3y b%‘effltakéﬁl gdradfal thickness

as a roun
5 emmaeanqe holes d&iis substardiallseonstant @ng @Q@ﬁf{ thap the radaal thickness of

t&tHo‘i& |of mechani cal stresses at the ends which
coul cause t he start of crack n_elastic,stri

bond.  IFToiRDL APLEDEN B ARSI ENER beloTRey Lraitglure 34 o

Stthiéﬁtbﬁtt@nﬁl%yélnﬂh uslemdibr ¢an BB6 relnatadri of alsticpstripd L, lfarming each
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ends thereof. Angle p has, for example, a value of thirty degrees.
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Of course this difference in thickness between the elastic stnps L, could be

apphed to the other embodiments of hands 18, 20, 22.
It will be noted that the number of elastic strips L, forming each stack can be
adapted depending upon various parameters, particularly as a function of the radial
35 space available, as a function of the desired gripping force on the associated arbour,
as a function of the type of material used for manufacturing the assocciated hand 18,
20, 22. Preferably, the number of strips L, is smaller in the thick bottom layer 41 than
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Preferably the free ends 66, 68 of branches 58, 60 of each elastic structure 34
are sufficiently close that the inner face of each branch 58, 60 is substantially tangent
to the axial surface of arbour 26, in proximity to the free ends 46, 68, the support
surface 62 64 of each branch 58, 60 thus being located on the inner face of the free
35 end section thereof, opposite arbour 26.
When arbour 26 is inserted into aperture 32, the radial effort exerted on
support surfaces 62, 64 causes an elastic deformation of the two branches 58, 60 of
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different types, for example made in accordance with the teaching of EP Patent
35 No 1655 642. The type of elastic structures 34 chosen for each layer 39, 41 could
also be reversed, in relation to the embodiments described, in particular the elastic
structures 34 of the type with stacked elastic strips L, could be arranged in the bottom



having a | arger dianeter than the nom nal value. The

advant ages nentioned here with reference to the third

enbodi ment apply in part to the first enbodi nent,

since meking the elastic strucjspres including two

branches 58, 60 offers the advantage of a dynamc

reaction to an angul ar 10 accel erati on. Mreover, the

curved branches 58,60 of the second enbodi nent al so
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| ur, or stud, made
GBS GE R B, AR Bleert iy £ SBoryibour, o
graf ppstalg for ce of each elastic structure 34 is
proportional to the cube of the axial thickness of
the elastic structure 34, which neans that a | ayer
including a relatively reduced nunber of elastic
strips, as is the case with fork shaped structures
will have 25 difficulty in devel opi ng sufficient
gripping force. Consequently, the elastic structures
34 nost suited to the thin top layer 39 are the
structures with stacks of elastic strips L since they
i npl enent a | arge nunber of elastic strips. Mreover,
the arrangenent of this type of elastic structure 34
with stacked elastic strips in this top |ayer 39
mnimses the radial spaces between the el astic
strips L and thus increases the nunber of 30 elastic
strips L conpensating for the lower elastic return
force due to the small axial thickness of these
elastic strips L. O course, the enbodi nents descri bed
above coul d be conbined wth each other or w th other
enbodi nents. In particular, the elastic structures 34
could be of different types, for exanple nade in
accordance with the teaching of EP Patent 35 No 1 655
642. The type of elastic structures 34 chosen for each
| ayer 39, 41 could also be reversed, in relation to
t he enbodi nents described, in particular the elastic
structures 34 of the type with stacked elastic strips
L could be arranged in the bottom-12- |ayer 41 and
the fork shaped elastic structures 34 could be
arranged in the top |ayer 39.




According to a variant (not shown), hands 18, 20, 22
could be made in a symetrical SO type plate, i.e. a
pl ate wherein the top and bottom | ayers 39, 41 have 5
the same thickness. Although the_ present invention has
been described with respect to assenbly elenents
formed by hands 18, 20, 22, it is not limted to these
enbodi ments. Thus, the assenbly el enent coul d be

f g mpelsby another type of rotating el ement, for
exanpl € by a toothed wheel used in a tinepiece
nmovenent. The assenbly el enent 10 coul d al so be forned
by a nan- r@ts@émblg etdreent (18, 20022kmadpirea alatd af britté material such as

brittle r
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ar bour 226 Assgr@blyabemera,tﬂé& 29 &) %@@rq"'r'g forglrim héha"actef'zed in that
i‘gﬁé(e %E)Eﬁc fﬁhﬁzfiﬁe& (343 %{ theQwo 2dvied (B, M?Sreaoffthé shmeeypees
i), of elastjc stryg ,
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e according to claim
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t he twet.serAssembiSiglersant (48.2022) according: ta gipign 1.characterized in that
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20 el uiafly shffted @ ieiton (S éxcrodthehe second serl es (S2). 4.
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BB S Bkrm ) bl 129 ot i o
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4 silic oxi de. 6. Assenbly el ement (18,
§1t§%98 efgﬂ& aimb5, characterized in that

25 pI ate i sﬂxssbn'tblyeelemgmtﬂﬁrm: 2P) acdordiog toelaimB.usharagterized in that
30 1 YiPR il B & RtdtirlgPHlernaqh 8. (307 k27hdt B fixedly mounted in rotation to the
arbour (26, 28, 30), in that the main body of the rotating element (18, 20, 22) extends
into the top layer (39), in that the second series (S2) of elastic structures (34) is made
in an axial extension of the main body located in the bottom layer (41).
8. Assembly element (18, 20, 22) according to claim 1, characterized in that
35 itis formed by a timepiece hand.
9.  Assembly element {18, 20, 22) according to claim 1, characterized in that
at least one series (S1, S2) of elastic structures (34) is of the type wherein each




thick bottomlayer (41), and in that the first series
(S1) of elastic structures (34) is nade in the top

| ayer (39) and the second series (S2) of elastic
structures (34) is nmade in thegbottomlayer (41). 7.
Assenbly el ement (18, 20, 22) according to claim®6,
characterized in that 30 it is formed by a rotating
el enent (18, 20, 22) that is fixedly nmounted in
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t et} aalledwmdeananeanhle{m whichsieficessa radidl cleardr@d)spase for the
for ng stack of several parallel elastic
$ﬁgsﬁ%ﬁ re Lch elastic strip (Ln) being separated
10r adl al 119. frAssembb' eletperddhd, 20, 22t acsowting to qlaim) 1, igharacterized in that
ecl‘f ‘éalsl &?@éer@ggéﬁ a%gof laRlsBe Qﬂnﬁ})tl#‘e? (34’)@3 %b%yder\@herbﬂthach

separ at or
amlaﬁsuctese @4b\s|f@rgtedow Frigremhich i P!a}nemdéﬂ f e ARervall (33) of
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b I I
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res a hole in a single part, called
the cl ddr aﬁ@aengc@(wgwaramrlm Iaéhatnfegcladqw agsembly element (18,
cl ﬁmﬁf I laingd.ructure (34). 10

O;%a%g);éé% F’ ggof*tﬁlﬁpreﬁé%ﬁé 52) according to claim

characterlzed in that at | east one series (S1, S2)

of el astic structures (34) is of the type wherein each
el astic structure (34) is fornmed by a fork which is
connected to the inner wall (33) of the aperture by a
bridge of material (56) and which includes two
branches (58, 60) extending, on either side of the
bridge of material (56), generally towards the arbour
15 (26, 28, 30),each branch (58, 60) including a
support surface (62, 64) in proximty to the free end
(66, 68) thereof. 11. Tinepiece (10) characterized in
that it includes an assenbly elenent (18, 20, 22)
according to any of the preceding clains.



