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Case 2556 VR M CRO MECHANI CAL PART W TH A SHAPED
APERTURE FOR ASSEMBLY ON A SHAFT Field of the

i nvention The present invention concerns a

m cro- mechani cal part conprising a shaped aperture

for facilitating assenbly on a shaft for a noving Case 2556
part, or on a stud for a fixed part, and |imting or VR
renmoving the risk of the part breaking when it is

driven onto the shaft or stud, particularly when said

part i s MRAERBIMACPNNIEAE PRI A ShAREH AR

the i nventrom I the frerd of _mcro-mecnan cs, wich

will hereafter be mmQRASSEMBLY-DONA SHAFT st rated by

the field of horology, the driving in technique is

very w dely used, for xanmple for fixing a wheel onto

a shaft. Wen the mterﬁﬁlﬁi&ﬂﬁﬁ%ﬂlﬂe part has a 10

pl ast iTherggsem invehtio corcetritea eage-nidchamitall garaeinprising a shaped
all agys,. the.tal erances neces for the ft .a .
et Bl RE By E5 L8R fop p M WEpart O o il or e
wparthaod lienitingrdrslemokingrtekisk @f thenparp breaking rwhisf ibisndrivgn onto the
dhaft O @ﬁhgt B4 AR/ Wikn é’é?&?aﬂﬂl@ ﬁmQ@é/ 6 £Bhtte Haté"%g?/

[
ITttle, plastic “region, I's the case of ass,
quartz or silicon, there is a high risk of the part

bei ng broken during mzREBLNG ofithe IMVRAFoTRt Erial s are

used re ar re. frequent [ or.ol o -
Dot a1 e P (R CBioE TehaG, WGl oviD et ke, mqye pecifically
rm.gfnfete'dpb;t trel tisld of herdlogig rthie daiving Hie teatinioie panveryowidely used, for
cQ C t.an r_de :

(SRR b Mo St vieS! BpCy Shyt WARR PRk bRMSRAF fornitthe part has 2
reastic megign, tveritinis dluee sasenef maethiseand aloysp teextolsinanses napessagy for the
naR anbB6R i bd ERELIEA" kol dbtdin Qlt'igﬁt fitivlithbst AARKI breaking
prevent stresses 1n the brittle material, there’is ]
tthemag. or defRrraing tith ¥Vhagy theyaatsririripesdichbrR  aBy. o epY/[itlg plastic

ab§ioRNhidRtis B Basedbi y1a8s, uattRer Sidbh,. theteisad BRYh risk of the part
ct\éerco this dravvbgi: , one could enploy the bondi ng
{RESIHPTGIRN 9400 335€MPWong been used for securing a

bal ancClhespmatgriaitace asedhioeé andsnareSodquertty inohoretogyrpbagticularly

[ FR P ) 447 . t . ;
el 8RBt ol SEmatCHRRR, RF vor PR gypansion
oefficient @nd stheinedenaity nwbick ps i mucht ower rthag thalr i mgtalgeor alloys.

a | thachiffhg! i ¥ith a high
WCA st SR o, SR P LA Cmpahs r « n
densl of BgsisioNachi ni ng steps to provide recesses for

t he adhgpuyie fit RNfladsle pre0BRl stesSdb MLhe BEttieanatertdl| there is then a
Ersgpl? gi;éePatrF Eﬁ%%rr\]g? g‘estgglqeé) I)r aa %Ioogg %?er}nén%%gt tt)tgnga dﬁ\?erntt?y' e shaft.
In order to overcome this drawback, one could employ the bonding technique that has
long been used for securing a balance-spring onto a collet, as disclosed for example
in FR Patent No. 1 447 142. US Patent No. 3 906 714 discloses an embodiment
wherein the dot of adhesive both secures the balance-spring to a ring forming the
collet and said ring to the balance staff.

The use of an adhesive has, however, the drawback of requiring additional
machining steps to provide recesses for the adhesive, and additional step during

assembly. Further, the phenomenon of aging can lead to a certain play over time.

In EP Patent No. 1 331 528, which relates to an escapement mechanism pallet
for a timepiece movement, for preventing the risk of breakage when the male part of a
dart is mounted in the shaped aperture formed in a fork, it is proposed fitting resilient
tongues to the aperture. Moreover, in certain embodiments such as that shown in
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30 In EP Patent No. 1 331 528, which relates to an
escapenent nechanismpallet for a tinepiece novenent,
for preventing the risk of breakage when the nal e part
of a dart is nounted in the gpaped aperture fornmed in
a fork, it is proposed fitting  resilient tongues to
the aperture. Moreover, in certain enbodi nents such as
that shown in -2- Figure 30 of the docunent, the rigid
hg a S 0 a i
R 55,00 PaTRANGE, BTBERIOY Y apaHiicEatpre shouter
supfaceis Whiiupesiticarthedad in refationdte|the fask glosaa Bggelngdrprientation.
this docunent are not conpletely satlsfactory since b5
they do not enable the male part to be rec 4
cent r ek $plytigas gpwpaqaddn thig, HE%FW’B@"P et SomRlsiEl Satistactory since
Ithey H6IAotehadl A6 ma pa® hy preeistlyicentesd inone tiperturer cone
the drawbacks of the aforecited prior art by
providing a mcro-nechanical part, in particular a

hor ol ogi cal 10 part, Stmmdmambfmebm\@mm@ mat eri al that
can bg Stﬁﬁ{% %@jew olﬁtﬂggbg%s%rni ﬁ\%gnt%fﬁ d@eﬁ:%ﬁfet th@'drabacks of the

st ud WI IS e I nvention
taferesitest erieoat éwyrmoudlng & Gummga@a@' Regk in agiculer Gnherological

R ?nadmea Qrftﬂ@ Haﬁériaﬁtrﬁﬁbéﬁ bé'asgéiﬁlﬂédi B BRIngrHrv R bhtd' £ shaft or
into which a stud will be driven.

%?tiljtjt"‘f'@wtrﬂ'tyélsf(é’ﬁ bﬁ?@ﬁ'ﬁg a material with no plastic

def Or I iperitRBI therefdel €bncelfs asmiglormechanical part onade from a plate
Jhe invention.is ch r. t

arﬂgqq BF grl-{-lg rgateg%la??gborgwgﬁm?ggﬂrg |ﬂ1t5%9ml:t‘pa Jh%% 5rh§ Stl.{d will be

rmx/engAabpmef @atdrial meansiBanatetaltwitiv no ghstﬂ: apf@rm@tm region, such

@ gg,e& ¥r sifidop! udi ng rigidifying and positioning
reSi 11 ent def ormati on zones for grjppi

n ” M
t i ght eThm@vmttmna characigrizad in thatktheapertyenis %éhaP%rg?P%?Pfe 8.
ZsH epertlie ot '"F%Qm@f apﬁér‘i’éc‘twsm?s,@lla@f chHt@lIre sléﬂa\/laprrta’e alternatively

cess on. elther si ol nin
dfdadin ReicEHNS garpop ot barey Ahaer et et lonPaRes o orieping
p@’rttghmdﬂmend tre stadtpEhefesiliehbdefoendtioatzones be fotrhed of portions

gél%ﬁ triaﬂr\ll%ent | ales% g{\teﬁtgﬁ} Eﬁeé’%ﬁl&lﬁ F\g tl’?e g{)%ﬁ.{lﬁ’? dnﬁutgé_ I%‘f‘lp of which
avemtrgtas sid aperbre| Theae olatfd poitiens ha\fet thee_saene Pbﬁ dengue that abuts
btﬂb '%ﬂaft gﬁ@gﬁﬁél %ﬁeﬁqgé J&@r %%rﬁ@ﬁ i 'I*hbgigﬂilfgli}‘\b%dzéb@ﬁﬁ%nmg zones

e r|g| y|n pOSItIOﬂI %
z@wbéh%rt@smem aiep atraagedn aleradist araunsli § $hajlulefch tongue being

r%ﬁiéﬁite@rf%ﬁtnﬁné Béjac&ﬂa@dﬂymg FereRrisl Bg'e?ésSQtahGrthe rigidifying and
ec S O e | nv - eac |
AN, Ao AL CORPRYIRL R of  TapSErTENe ot Affiner around the

paperiueed to conme into contact with the shaft, the

Shoul 05t ardhg 1SSl LULEdr e Frendhsubst antial |y

regul ar ure’in order to centre
t he shagachi ng[dﬁmngaggtmslgonmg zone comprises at least one shoulder

provided to come into contact with the shaft, the shoulders are distributed in a
substantially regular manner around the aperture in order to centre the shaft in the
aperture;

- each rigidifying and positioning zone forms a shoulder, which is delimited by
the two recesses framing said rigidifying and positioning zone,

- each tongue describes an overall curve of determined profile, and the two
adjacent recesses are formed by two elongated slots of the same general profile as

the curve of said tongue;
- the brittle material is selected from among glass, quartz and silicon.
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- each rigidifying and positioning zone forns a

shoul der, which is delimted by the two recesses

fram ng said rigidifying and positioning zone; - each

t ongue describes an overall curve of determ ned

profile, and the two 35 adj acknt recesses are formed

by two el ongated slots of the sanme general profile as

the curve of said tongue - the brittle material is

sel ected from anon ar i 1] = Th -

i Ny enhﬁ‘gn rypgtéorbraé)% %é%%ﬁs a %{F %ggmeﬁ# fbF ?rﬂmobt'ﬁsma_ & micro

imeaklanicak part) camprising areahatureaby @ramg tt@mmem@ arsupport block
u I c

A B Bl M el FifoHi@alioB BRELS pitCiin any of the

praetectmfﬁa@ées\mth any of the preceding features. 5

ghe | MeRNAVeMioh NﬁH%?'brdHo@@Qéﬁ%rr%ﬁg&hérﬂﬁGﬁdWﬁg 4 fficro-mechanical
rivin ani ca

0- mech bile
G 1R casBbIeain EPREYS 2 BReBLRta s P @ gl The micro-
rmecrmﬂlca'epdmslmaie ipattordanceawith any afticopreaeding chaints. any
of the edi n [ to variants of this
arr andoe ng to \%F]SJ)'(QOFH’NS é? aeﬁ{leggl part forms part of
a ti nepheuecrnmmmenmalmrtefom@l part ofra tirgpigse mpvameateelpeied from
eve rg arf"esct,laﬁé V\)N@@Ieh steft th%@F quot}‘i@@%eelaa eQleh & Ievét and a pallet;

8 and the aperture
have cdh@ She %ﬂdoﬂhﬁtﬁﬁ?@luéﬁ‘t ak?ﬁt ha“ieo?‘Htt‘PLtSﬁ aﬂm"“@FQ &0t 8 a“t' rotational
tdiecghape of the contour of the shaft and the aperture

is oblq or trlan ul ar C act ones
shaft “dg kAR SIEF MBS dhe S ATOL B ABTAES AieTs Olggangular
f 1 ut es;the cohtacinkares-ofehé ahait aind the tape[bmrprareeeugit ot ppyided with
ofn‘ wel d point or one dot of adhesive securing the
%%- mechani cal part to the shaft. Brief description
of t he thie amicnegpect@ntahpart fcorprisess abmsemwplﬁige@ntow one dot of
eQnKl@%SEUrmgWN@Hﬁdr@%é@h!aﬁncé!%ﬁ% thdisHape fol | owi ng
escrl ption vari ous enbodi nments, given by way of
non-limting |IIustrati on with reference to t he
annexed draw ngs, i Brigtdesbriptionfof @ dralings

persp |v ramof a first, enbo .

P sonioper Seatupd A Slvaiager dr e %rﬁsé'r‘ésnvefw@%" I agpegr in the

foliawing ideseriptiont bEvdrious teneitdlevients rdiveapipy weyl of poratimiting illustration
vi ew, of a second

%ﬁngﬁg?er%%% the aﬁrﬁleg(kéﬁ %ra%whgs %h \Axg{ﬂier and - Figure :

a top «El@weot le at perspedtivg gtiagramt Oﬁaﬁpﬂfﬁteﬂmpgd'ﬁ‘eﬂbéf ﬁedassemb'y

vg‘becg}d,mg to'thtHi/Sntﬁml s asimlar VI ew to that of Figure

2pr ef erred enbodi ne
- Flgure is a top view of the flrst embodlment applied to an escape wheel,

- Figure 3 is a top view, of a second embodiment applied to a star wheel, and
- Figure 4 is a top view of a third embodiment applied to a toothed wheel;
- Figure 5 is a similar view to that of Figure 2 showing a preferred embodiment

of the invention.

Detailed description of the invention
A first embodiment will be described with reference to Figures 1 and 2. Figure
1 shows a perspective view of a portion of plate 1 that has to be fixed to a support
block 11 by means of a cylindrical stud 3 passing through an aperture 2 formed in said

plate 1.
Plate 1 is formed of a brittle material, i.e. a material that has no plastic region
within normal use temperatures, such as glass, quartz or silicon. Plate 1 can simply
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of the invention. 30 Detail ed description of the
invention A first enbodinment will be described with
reference to Figures 1 and 2. Figure 1 shows a
perspective view of a portion of plate 1 that has to
be fixed to a support block'f&'by means of a
cylindrical stud 3 passing through an aperture 2
formed in said 35 plate 1. Plate 1 is formed of a

itt] , ic .
it o, SR i 1 PRRIAL B P P BBbERL £ ol of o
dfinerieceoit sialyi alsm hawd atfendtiopahraie, ncpany/mg4a priotadh eircuit board or a
CIW&QJ Eﬁéﬁltrb %gﬁér%@%ystén% é@éﬁi@g tﬁatah$£0{ot 88" 92kaHeR: toPblock 11. In

may al so have_ a
fQIﬁ%ft tiocwald prepking the p3it ﬁgr"a; érdi“M'f‘@'dP é?ﬁemh'x apSHHE %ﬂs @ shaped

Mﬁ’eh@reEérWﬁ |ﬁ'a'\l'Er@Eﬁ§Haq@fop$j§¢ WFﬁgL(rMQNB) that has to be

secur gg?‘ ;.h ¢ to avoi d breaki gl ted on
par t ioe? Shane Ve o e?gg@m? Eﬁer%ﬁ&ﬁe Hineg! gibinted on a
sdydindritabsteafied tolbe pivbiedetween tvarbgaringsc Aseahde seeaythercontour of

Féso%ytgge \%ndé) F%T&% I?wgﬂg \#ﬁgtﬁgr o Icffgs)g?n‘%ln P?e Eie!thﬁgg alternately
pigiditying dret MWntngczobea&awggeSIn@t sigformatioreagnest ke It will be noted
CRA %lfyg{fg zo"f‘leg rStdﬁHefeﬁllé?fPQéfoﬁﬂétlcfnoidn@!‘»‘ﬂbtéﬁte%lﬁr?tﬂeaﬂlane of plate_

cont since It ts alternately

r1. AScR oy Faweﬁdsar\du DG tbehélgf"sa iecsheBe of Aepure 2. Resilient

dﬁf&g@bh@%@@f@ﬂub@forﬂmmé ﬂ)lall%?omét@d 10 t hat
rigidi

ext end" ﬁﬁg%gfﬁasﬁ?‘ﬁﬁgtélﬂ'dﬁ§'§§|é°" é’d% gﬂ%ﬁf ﬂ'gﬁmes filnctlon on

Ishaftcs, Zhe spaved bétagern edid zoneédh@ anth apaft 6thaabeen greatly exaggerated

ngidlifil ﬁg'iopgie goiig%%éc? for4 dc%ﬂ?rﬁﬂg]tﬂﬁ@sk%%e ?F@él% dé'l?tH?\eto shaft 5. As

n or
Meb.e seeo imdtiguss &2, trigidifyingi zanes i ace ﬁogﬂdar%ﬁllsmuteﬂw@f @ regular

Smahit? a?&ﬁﬂea rtQPetWr@?f’e%r@@ri@ﬁjlf%n?rignég‘@ﬁéré has
been great| Kldexag erat ed zones

used frAsiteshdefongationezenssaffe %@gta'neﬁ* mnchssses *13, 15 in
spiatet 1, whidosenintiethe &RAtralNadertQry awcﬂdetrmugincthfswmgwp@a gsngue 12

8 di st ri but I
R AIEL BHloS St Toes i el T are A% g pegorms
hogh@nu@sn Grippirtg fiiettonmnehenoshaftdhissset (h plaee bpdeving ih. fygure 2 also

ngth &F%ﬁpﬁg’ 1238 sgBaJefHdaitr@ﬂ Jthe \gma%gntol‘i)ﬁfg )MH Pones 8 by a

e cen ape ure an
trsngsfé 312 5 s@hihaisaach tengus 12)is é@msecw@yt@ pipte hén a Zone distinct from

Ry Rig Eorfe%né ONg sﬁf)w§ hfrigure @n%rﬁdﬂf& ‘Qeélfeoéﬁgijlaﬂ distributed in a
ght eni ng grip uncti on 51s set in

f
dar Byarhiary PRYNd renaf; gurketwesn SGMgRg e dgiure 2 thus
ta]t@mmeigtzom@ns‘@oamt igChdribhény! belgﬁlﬁfylﬁg goie 8:39dd! toyigug 12. As can
ch t
¥ ke 2 Shiesi 17 dsHes i Sbreflcpie, dYiimia profie
rhege ¢i yrvedn tenare &.a giscls Hdoneover, Fiegtwoeadlaceanb nepgessesl 23, 15 are

%ﬁn@&‘%yltﬁ{) QBﬁéJté&gFo?detH tfe same general profile as the curve of said
tongue 12.

Figure 5 shows a preferred embodiment of the invention similar to that of
Figure 2, in which rigidifying zones 8 are shown as they are in reality, i.e. without
exaggerating space 9 between said zones 8 and shaft 5. It will be noted that each
rigidifying zone 8 comprises at least one shoulder 16 that will be in contact with the
cylindrical wall of shaft 5. These shoulders 16 are distributed in a regular manner
around aperture 2 in order to centre shaft 5 in aperture 2. More specifically, each
rigidifying zone 8 forms a shoulder 16 that is delimited by the two recesses 13, 15
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25 regul ar manner around shaft 5, between rigidifying
zones 8. Aperture 2 thus alternately conprises, over
its periphery, a rigidifying zone 8 and a tongue 12.
As can be seen in Figure 2, each tongue 12 descri bes
an overall curve of deterniné&‘profile, here a curve
inthe arc of a circle. Mreover, the two adjacent
recesses 13, 15 are forned by two el ongated slots

t h th f
o B a8 RS Pl e o
tdrrelel thaegenepallysiolidwsthet diusaef afrvatiiegefrtae Zyllr'idnlcauwajhof shaft 5.
rérﬂ:'ul’-HerY ‘lé‘%oéﬂ&?ﬁweswﬁéé? p?&@é’g& ﬁ"fsreH?BM t@%ﬁaﬁ B ‘i’@ﬁdde‘éW2 perform

% erati ng space bet ween sai d zones
ghgﬁmcgﬁ@pf ragjlalmg ning, g@ W@f;@m pfhgqrrqgg@gh any |“'§ﬂ”quc§HrW§ play in

Ztﬁ@ﬁpéi‘ttﬁ@rm{dtﬁ@ﬁcéﬁtré%&B |ﬁ%@eﬁmtﬂ der 16 that will be
in contact wt shaf.t

ettt Wk b2 of HekPiing 2ahes  dne b L er g tanaves 12
adoQldirise @raatrettrfaa tRe humberdshowno centre shaft 5 in

apert [ I dif

2P or i B s P ST oo, wih %A ofio Yor whea
revowsising at3jts 1@entre - a fshapedh ppredig ﬁonr@vshngEamﬁntl -rotational effect.
rlh@éé@)‘ AT ﬁigongﬁﬁt g it Wa%hnéa \Mﬁ{ g r%n%r‘&ﬁl‘a} €ontBur R&hashape of a

circle Eenera 1o t he radi us

f
dualm wite revnqeﬁ*ea S J@ﬁ%@pemopﬂ@m £fplipys #his contour, but, as in

Sh@uiraeérﬁbdcﬁnemslhbscmsn&uéssvbﬁeif MYi@Gingeand positici zowes 8 and
on ues 2 perform the function of radial

rﬁﬂﬁ?r&qﬁf‘?&“ af AdPion of correcting any
manuf &gure igghgwsag thind Brtblodinagme in whish thacbarlh@}aweimt regample of

SJ\%B% ? a. thtﬂ%& Wh%lgla%ing(%t & E‘érﬁ_ﬁe thgbﬁf? &Jd ngefture 6, which, as

dwa\n@u&b\e f‘@ﬁ@@t @ntlicnammaﬁerMWbem %\hsowramme Qh?r%ha@e@ [qg@gure 7 is
Bpitgond enbodi ment with a notion-work star wheel
conprising at its centre a shaped aperture 4 providin

an antlt I 8f &PHSRAPOSSIIE{Q Imagipe | dnyeRter SRBroFCYR Shpip{r able to

Eprbﬁdmhameﬂatauohbl affeAN withé@Ud@arrgn fromr thensdédpe shtheepresent
a,.triangle with rounded angl es. The shaped aperture

An\fe&fth%V\B this contour, but, as in the first

enbodilteraiso prssibie, suuan;esfsﬂwerendn‘odirh@tsitﬁay hae jetbeen described to

ppggwéé QR %9\2% OLKS%f §e§ﬂ%ﬂ Jg?cﬁﬁoa'tlgﬁ‘tzoﬂgg Of0"g V\ﬁ&i Qsﬁaﬁoﬁ‘%ﬁth surface
p'aumhneﬁadf@r fesamplediftess toffurthes refugecthe, ﬂsksofath@d@ﬂh@ératmg on the

wpag! having at the centre thereof a shaped aperture
6, which, as reviously, has an "antj-rotational'

funct i 16K, ©XaMRleT SVeRARpNe RrAePUIh JEscTiphYn COREer Ragts that rotate

afohtmgbushy! buitsit @fcléaawmaehcmsadnhben tie anregild adaptitheshee principle
on circul ar

18 therts Rt APl Fovendef RS, B Te ¥R 2 rivoting g, a collet, 2
geatieteorain e@skapgwbeant 20 i nvent i on

Depending upon the application for which the micro-mechanical part is
intended, it is possible to finalise assembly of the part on its shaft with a bonding or
welding step, which provides a more rigid attachment, if this is necessary. The
adhesive or weld completes fixing by the resilient tongues. In such case, fixing by the
tongues constitutes an intermediate fixing step guaranteeing precise centring of the
shaft in the aperture, with correction of any play, and the bonding or welding step
constitutes a final fixing step.
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It is also possible, in any of the enbodi nents that
have just been described to provide the ends 14 of
resilient deformation zones 10 and shaft 5 with
surface roughness, for exanple flutes, to further
reduce the risk of the part r6tating on the shaft. 25
The exanples given in the precedi ng description
concern parts that rotate continuously, but it is
clear that those skilled in the art could adapt the
same principle to parts having an alternate novenent,
SAIMS a lever, a pivoting part, a collet, a pallet
or an e escape wheel . Dependi ng upon the application for
whi ch the mcro-nmechanical part is 30 intended, it is
possi blte Micrbinmedhirirg part eaté jroof a plate (Famade of pibsttiermaterial

\%ctani d’?ga%}ﬁgﬂn Bge Bert%@ lfﬁﬂ d?gl lie B-shiff g:? 1)) Wr@félﬂﬂ% épémfréls a

necess adhesi v
(Shaml @b&r@@(%ﬂe@> in¢luding rwlfwn@a%ms@/ Igig me@ § @andrgsilient

%‘éfd?m%ﬁér?zorfe%’ﬁ*l OGoPYriggiR the %HS&J €3 5§, Qiteréih ehers redient deformatlon
i nternedi ate fIXIn Stei CE} \%\ﬁ?ﬁ reC|sse ge{]js her
gone () isstormed Phatpﬁsloaé 2hatplate () HaVidg A BEe R

&lid@ayjomﬁh@dhé Bperire dhd Baving Wl shiapg of b égngudsvhosa ehd ( 14) @pens

ﬁ%@ﬁenﬁﬁl én?rtﬁa?%ergﬁg{kﬁ(%%%%ﬁe ofm Mag{h% r@&@h@'a‘ﬁa poFltlonmg

izooksi(H) mgd dte toagisds araarapged altasnately ageund the shaft, gagh tongue
&)%1 Sgepa}'%? £ tﬁ@gdjgé’%{t tandﬁ*ylh% zGhesBPRFS réde’s (15, QSﬂ 4nd in

udi ng posit1oni ng y4o)

Ahat the goidifing andm&btrqm me%&)@ée distyiputegyin r%UBS?H'ga("Vﬁ%Q”'ar
%ﬂé\rfﬁergé’ouné)me Wu?égz @agf resilient deformation 5

zone (10) is forned ort 2 at e
havi ng % ,I\@Er@ﬁec(hfglcahlge)rt |Qq1té>rcjfa|%1 ‘ﬁ évr]%Eﬁ rheﬁéh A%dlfylng and
R tibhihg zanel (d) indlutigs tah @asmmsrmﬁldar (16 that wilhzesio centact with the

Shat 1 et et e ook BREE K substanialy

Zegasr h8ynexradouridghe epestire (&rde Ghinrrderete cantre.a theaghafty3, 5) in the

haft, each tongue bel ng separated from
?4?% a% gcen rigidifying zones a recess.

3,
15), arfd Micrpgmesanioal gatt ?@ﬁomlmq/tqﬂa L caegc{qna%q} [ghat each
Zr@kﬂ@un@%ndéyoemamﬁg &bﬁ@%&? @ohﬂlttﬁe§ubﬁb@,ﬂén (ab) whitle gLdetimited by
manner ar oun er,
UPe P FREFRERILh 15 daming.sai¢ Els'ﬂﬁv 19,914 f Besioping Zooe &,
each riqi dilitno-mecreanital pars atdoodingntp aryrod tmeprepedjhwdlesnsat

t %?atcée?{%%g h%g{ %crh tg@ a@?g&e%iéés g\f‘er%]lpa EQUE %’Fﬂet@f’n‘uhed profile,

rize the s ders
(arel)in #fvad thii wworddjacentirecassesd (B 1B At farmed by twagjangated slots with

Wﬁ@@ﬁhe%&eﬂéﬂ% éff’@ @%f%’u\-\i f(s%ud tﬁng@gw order to

centre the s aper

3.
M cr o- rec MﬁroCrQPCanl pat ag;qﬂrqq@g tany ojltrpﬁ érecedlhg claims,
Cohar Redrizel It that theldhiftle Maehal is selected from among glass, quartz and

silicon.

6. Arrangement for immobilising a micro-mechanical part including an
aperture by driving said part onto a support block (11) including a positioning stud (3),
according to claim, characterized in that the micro-mechanical part is made in
accordance with any of the preceding claims.

7. Arrangement for securing a micro-mechanical part that is continuously or
alternately mobile in rotation onto a shaft (5) by driving in, characterized in that the
micro-mechanical part is made in accordance with any of the preceding claims.
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rigidifying and positioning zone (8) constitutes a

shoul der (16) which is delimted by the two recesses

(13, 15) framing said rigidifying and positioning zone
(8). 20 4. Mcro-nmechanical part according to any of

the preceding clainms, characterized in that each

tongue (12) describes overall a curve of determ ned
profile, and in that the two adjacent recesses (13,

15) ar Qr S ro-
overal “r)rgﬁ?er#é(nt a‘éﬁorﬁ’n Qéfégg 782%5%%“% in YH&?i@HE
m@hammmamoosﬂtutpaatpaatce@rtmquecpdnw 5?'ﬁ%ted rom among an

%Efaga%%ﬁb%l e s%éméheé% BB%BWH&@I é%llétna'lé%t aﬁchﬁ pbldtt tle

I's sel ected from anp ass r.t
silicoRf: grrapgqrgﬂgéq@q)fpmgdp c|ahcﬁgbf:hqrg¢tﬁ€2 2 in %ha?ﬂwe shaft and the

gbeﬁ@erf@mam\w@b?mauﬁte praviding! am gniirotatiqret efteck by
FiVi art onto .a suppor

a posﬂsl O%r A9 ﬁrata(cggrdmg 8%&"85 Qtl\%qggte\(iileld)ln it ki aBe of the
cbatoacoiehé skaft amd theapetthre isiobloog netrhaguleal part is

made '1Ef 39«%@%9&%@?&@%%@%@ cM}SctgﬁﬁaQH'tm the contact

cl ai ns r-securing a mcro- rrecha

zanes ofithe shaft a@wtghlerap@ctgnwaf@ providedeyitfiagustage FysnNess ?{ ites.
rotat ign %Waﬁgé\‘néﬁ‘tad‘ckorﬁﬂg tB)énS‘ bf Mlbiﬁrﬂs 6 b 11 eparactetizédziadhat the

o ausiabcal var BoyGR S Bre e s abhe! Snepve fyn e

GnicALhacEMRNbart6mo el siiaft. 0 ¢l ai m 7, characterized in
that the mcro- mechanical part constitutes a part in
a tinmepiece novenent selected fromanong an escape
wheel , a star wheel, a toothed wheel, a collet, a

| ever and a pallet. 9. Arrangenent according to claim
7, characterized in that the shaft and the 5 aperture
further have contours providing an anti-rotationa
effect. 10. Arrangenent according to claim?9,
characterized in that the shape of the contour of the
shaft and the aperture is oblong or triangular. 11.
Arrangenent according to claim9, characterized in
that the contact zones of the shaft and the aperture
are provided with surface roughness or flutes. 10 12.
Arrangenent according to any of clainms 6 to 11,
characterized in that the mcro-nmechanical part

i ncludes at | east one weld point or dot of adhesive
fixing the mcro-nmechanical part onto the shaft.




