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Case 2647 YC/ert ASSEMBLY ELEMENT | NCLUDI NG FORK
SHAPED ELASTI C STRUCTURES AND TI MEPI ECE | NCLUDI NG THE
SAME Background of the invention The invention
concerns an assenbly elenment and a tinepiece includin
the sane. The invention concerns nore specifically ag:ase2647
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such as silicon, particularly for a tinepiece,
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can cause
elastic structures arranged on the penphery 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.

This solution is not completely satisfactory, particularly because of the
significant stiffness of these flexible strips, which can cause mounting problems.
Moreover, this solution is not provided for securing a rotating element to its rotating

arbour, which can lead to relative sliding between the two parts.

Summary of the invention

It is an object of the invention to overcome these problems by providing an



Moreover, this solution is not provided for securing a
rotating elenent to its rotating 30 arbour, which can
lead to relative sliding between the two parts.
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LRl he B o Fealotp Sl am Sined el region towards the
t heysecibted branch, relative to a radial direction, and the support surface of each
branch is arranged at the free end thereof;
- the main section extends along a substantially circumferential direction;
30 - the inner wall of the aperture includes at least three elastic structures, which
are regularly distributed around the arbour,
- a timepiece hand forms the assembly element.
The invention also proposes a timepiece characterized in that it includes at

least one assembly element according to any of the preceding features.

35 Other features and advantages of the present invention will appear more
clearly upon reading the following detailed description, made with reference to the
annexed drawings, given by way of non limiting example, in which:




- the main section extends along a substantially
circunferential direction; 30 -the inner wall of the
aperture includes at |east three elastic structures,
which are regularly distributeg around the arbour;

a tinepiece hand forns the assenbly el enent. The

i nvention al so proposes a tinepiece characterized in
that it includes at |east one assenbly el enent
according to any of the preceding features. 35 O her
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t he hocﬁr@ hand, the m nute hand, and the second hand,

Nare’ provided with elastic structures
15according to a second L shaped enbodinent. 15
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hands extending above a dial 24. Hands 18, 20, 22 are secured by being elastic
25 gripped to coaxial cylindrical rotating arbours 26, 28, 30, in a driving in type
arrangement, as will be seen hereafter.
Preferably, arbours 26, 28, 30 are conventional arbours commonly used in
timepiece movements, for example metal or plastic arbours.
In the following description, we will use in a non-limiting manner, an axial
30 orientation along rotational axis A1 of hands 18, 20, 22 and a radial orientation relative
to axis A1. Moreover, elements will be termed inner or outer depending upon their
radial orientation relative to axis A1.
Hands 18, 20, 22 form assembly elements, each hand 18, 20, 22 being made
in a plate of brittle material, preferably a silicon based crystalline material and to be
35 assembled on the arbour 26, 28, 30 thereof.
Figures 2, 3 and 4 show a first embodiment of the invention applied
respectively hour hand 18, minute hand 20 and second hand 22. Each hand 18, 20,




25 gripped to coaxial cylindrical rotating arbours 26,
28, 30, in adriving in type arrangenent, as wll be
seen hereafter. Preferably, arbours 26, 28, 30 are
conventional arbours commonly ysed in timepiece
novenents, for exanple netal or plastic arbours. In
the follow ng description, we will use in
anon-limting manner, an axial 30 orientation along
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30 When arbour 26 is inserted into aperture 32, the radial effort exerted on
support surfaces 36, 38 causes an elastic deformation of the two branches 42, 44 of
elastic structure 34, such that the free ends 46, 48 of branches 42, 44 move radially
outwards. This elastic deformation generates radial gripping on arbour 26 similar to a
driving in arrangement.

35 Preferably, elastic structures 34 are distributed regularly around axis A1.

Advantageously, for each hand 18, 20, 22, the number of elastic structures 34
arranged around aperture 32 is selected as a function of the diameter of the



20 30. Each branch 42, 44 of each elastic structure 34
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The second embodiment has the advantage of producing a self-locking effect,

when arbour 26, 28, 30 and the associated hand 18, 20, 22 are assembled to each

30 other. Indeed, the inclination of branches 42, 44 allows a dynamic reaction to an

acceleration in rotation which makes this embodiment particularly suited to securing

assembly elements subject to high angular accelerations or in the event that the

rotating element has a significant unbalance in the distribution of weights, which is the
case for the hands of a timepiece.

35 In the second embodiment, the two branches 42, 44 of each elastic

structure 34 exert thrust efforts in opposite directions, such that each branch 42, 44

opposes the relative rotation of hand 18, 20, 22 relative to the associated arbour 26,



15 A second enbodi nent of elastic structures 34 is
shown in Figures 6 to 8, which show nounting rings 31
respectively secured to hour hand 18, m nute hand 20
and second hand 22. Accordinggo this second

enbodi nent, each elastic structure 34 includes a main
section 56 which extends on either side of bridge of
mat erial 40. Each branch 42, 44 extends, fromthe end
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e||@@]u¢|@g a single silicon Iayer and in an SOI (silicon on insulator) type S|I|con plate

which includes a top layer and a bottom layer of silicon separated by an intermediate
tayer of silicon oxide.



10 structure 34 which allows a radial clearance of
sufficient value to allow said structure to be
secured to arbour 26, 28, 30, in particular to
conpensate for the arbour dianefer tolerances. Each
el astic structure 34 nust have sufficient flexibility
to be secured both to an arbour having a smaller

di aneter than the nom nal value and to an arbour
hayigmsa | arger di anmeter than the nom nal value. 15
The advant ages nentioned here with reference to the
second enbodi nent apply in part to the first

enbodi nent ,Assembly elerkemtd 18,120, @Rpmade irs# plate ofrbwiftle material, such as

' r!sg‘c nél%té% f?Pé ﬂﬁfegﬁéeﬁor) %ﬁlugfnﬁ%rnsaé:feﬁﬁr@fﬁ\éﬁBFo‘WJ%d%r the axial

reac
lvbnsmm of amarknur (261 28 3QbHbe inrer ovall (33) pf theraperture (32) including

:%’F?ﬁg%‘#’ﬁéﬁﬁfﬁww afe gfei'.ﬁgﬂb t@’rgé ﬁéédﬁlgfrc]agéi'los\.t\lhiﬁ:ﬁ @:ﬁéﬁ’ n"Q:fude at least
5 ¢ ARAUPPO TS IR %) o SRR WG 210 Z8n 2 BoRt). 2Bl in order to

widekutee theotagserhbiat element (8, f 20,22 nelathec endhe arbour (26, 28, 30),

plrrZIOd' nzgé H}@ﬁfﬁac&l ti:ccﬁtrééﬁu?% @[545] ﬁefg i eéa‘Byg é&rﬁ viHi&fls connected

pds dhengnet mab (33 afibe apedire hyfa bridgkyef matewat e40) @and adhich includes
Al vangncﬁJ%e gﬂ eﬁ{‘éxtéﬁﬁﬁﬁgt br?rbllhérs s%er Qﬁé cici”ri’dasdof' H1ater|al (40),

ation to ornne
10 Hgengrally tawards i ATBDHS (260 28 oHDIRIEEN LAl GACREFANEN (§Rufd) includes 2
t fs@pa@rfs SiiiPAce (]sbesmm pRithity toehd PEdTBRd 96, aBphbrIoft ype

Uted i n % BIRERPRCTERIRAD, 2 ccRbla s Got Lfacterized n tht

caadcH twhisah Bi2, f4(4r) of dhdo elastio siructatea{34) hasl tbeesiape fafra substantially

ﬁ%gm %uR)ea&n% edqarrfdt ({SJQESQQB&%W@ |s érﬂan@gd %ﬁs‘tﬁg%lsggclated bridge

not er element i ncl Sec
15 orof snaterial $40)rnd aps@s»edtfreeremdd&ﬁ d$) %wapblfawkihe fltee e@d (46, 48) of

h"’kﬁ@' oﬁ'%f b?&chQ(Zz ”@:ﬁeof 'tl‘ib @Ia§!|d étﬁﬂ!ihr@'(@l)e andl ¢ thadl tHiOsbport surface

8, S5 s B (44,00 5 A oe e dak St dipe end section

| apereond a bottom | ayer of sili con separated by an

nt er medj at,e en of
10\5 senbl 'elpésﬁ's (ei%m %1!32%? aﬁg tﬂn%z ?Ig{néll I\@aractenzed in that
20 breach letastie etenient (34) undiudes a maini seotion (56) whu:hl extteridsrongeither side of
t 'tH@{BL'&&éE of ﬂ'\g}eriai Qﬁj udi gﬁ& 22:9%:%1“{4}9 ngéxt%&vgg@dlhe end of the
t Haaip rﬁﬁ@'ﬁor\/\/&ﬁﬁ) qm;utebﬁhe[ bedgepet matasial $40), plepo AN wgllned rectilinear
el(ﬁ‘%bfl(fh foWardd %%séééﬂed%ﬁ% 99443)t ‘?é]&(ﬂ/e' ot rad¥® direction, and in

DR o S o B8] b8 5 TR e e end
2571 qd6a48)yhereofor der to secure the assenbly el enent (18

20, 22) 4. A5 8,348 e Ao . gpratres n

f dhmirbgecaon ¢56) extends along acsubstantially circumferential direction.

5. Assembly element (18, 20, 22) according to claim 1, characterized in that
the inner wall (33) of the aperture (32) inciudes at least three elastic structures (34)

30 which are regularly distributed around the arbour (28, 28, 30).

6. Assembly element (18, 20, 22) according to claim 1, characterized in that
it is formed by a rotating element (18, 20, 22) to be fixedly mounted in rotation to the
arbour (26, 28, 30).

7. Assembly element (18, 20, 22) according to claim 6, characterized in that

35 itis formed by a timepiece hand (18, 20, 22).




to the inner wall (33) of the aperture by a bridge of
material (40) and which includes two branches (42,
44) extending, on either side of the bridge of
material (40), 10 generally towards the arbour (26,
28, 30) and in that each branch (42, 44) includes a
support surface (36, 38) in proximty to the free end
(46, 48) thereof. 2. Assenbly el enent (18, 20, 22)

accor di rg t'lli’mﬁ lét:é'fﬁll% chéracefaiet in2est if inclodes an assembly element
br anch e elastlc structure (34) has the

sr?&ﬁ‘érdﬁ‘% tgagmg hgrﬁr?%ﬁq"ig Babol i ¢ curve one fixed
end (50, 52} of which is arranged on the associ at ed
bridge 15 of material (40) and a second free end (46,
48) of which faces the free end (46, 48) of the other
branch (42, 44) of the elastic structure (34), and in
that the support surface (36, 38) of each branch (42,
44) is arranged on the inner face of the free end
section thereof. 3. Assenbly elenent (18, 20, 22)
according to claiml, characterized in that 20 each
el astic elenment (34) includes a main section (56)

whi ch extends on either side of the bridge of
material (40), in that each branch (42, 44) extends,
fromthe end of the main section (56) opposite the
bridge of material (40), along an inclined rectilinear
direction towards the associ ated branch (42, 44),
relative to a radial direction, and in that the
support surface (36, 38) of each branch (42, 44) is
arranged at the free end 25 (46, 48} thereof. 4.
Assenbly el ement (18, 20, 22) according to claim1,
characterized in that the main section (56) extends
al ong a substantially circunferential direction. 5.
Assenbly el ement (18, 20, 22) according to claim1,
characterized in that the inner wall (33) of the
aperture (32) includes at least three elastic
structures (34) 30 which are regularly distributed
around the arbour (26, 28, 30). 6. Assenbly el enent
(18, 20, 22) according to claim1, characterized in
that it is forned by a rotating elenent (18, 20, 22)
to be fixedly nounted in rotation to the arbour (26,
28, 30). 7. Assenbly elenment (18, 20, 22) according to
claim®6, characterized in that 35 it is fornmed by a
ti mepi ece hand (18, 20, 22). -8- 8. Tinepiece (10)
characterized in that it includes an assenbly el enent
according to any of the preceding clains.




