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5 Mobile designed to cone into contact with another
nmobil e or fixed conponent The object of the invention
is a nobile designed to cone into contact with
anot her nobile or fixed conmponent. 10 In clock and
wat ch- maki ng, for exanple, when an additional nobile
is added to an existing nechanism the staff of one
nobil e~ often. has-to pass through the entire bottom
plate to display, for exanple, an indication on the
dial. This nmeans that the staff of the nobile nmay
encounter one or nore existing conponents of the 15
novenent. Numerous conplications then arise if the
position of the vertical axis of the nobile passing
through the entire bottom plate has to be changed.
This problemhas | ed the owner to propose a nobile
Yolaile giesbenédrivedone irmve cbtadd Weth Quridthe@®Xhdbild Br fixed
such a way as to avoid colliding wih a staff or any
ot her 20 part of the novegemponebte force exerted on
the nobile will consist in noving the axis of the
said nobile, the central part of which will undergo a
deformation, the circunference of the nobile being
noved ReatB¥igrky oI This, inmentiwmerishas mévekopedianed to come
bile with a certain flexibility enabling it to
RefGB ¥ HovRnERfidaK tablke eakitfaty campemtyie
di stance,, wthout altering its function, and w thout
changﬁhﬁlPF @%%rW?Eﬁﬁﬁwﬁkingr for example, when an additional

mobile is added to an existing mechanism, the staff of one mobile

often has to pass through the entire bottom plate to display, for
example, an indication on the dial. This means that the staff of
the mobile may encounter ocne or more existing components of the
movement. Numerous complications then arise if the position of
the vertical axis of the mobile passing through the entire bottom
plate has to be changed. This problem has led the owner to
propose a mobile that can be forced to move relative to its axis,
in such a way as to avoid colliding with a staff or any other
part of the movement. The force exerted on the mobiie will}
consist in moving the axis of the said mobile, the central part
of which will undergo a deformation, the circumference of the
mobile being moved laterally. Thus, the owner has developed a
mobile with a certain flexibility enabling it to undergo
movements without changing a centre distance, without altering

its function, and without changing its gear ratio.




Such a nobile is described in patent no. ...
(Application no. 0385/03) in the nane of the owner.
It conprises a hub rotating on its axis, and a
transm ssion or rolling zone designed to conme into
contact with a nobile or fixed conponent, a flexible
zone able to undergo deformation being inserted
bet feenatrhebilub desctibeddn patemb ol ssiApplicdioe.noTHess/03) in the
flexible zone is a defornmable foam or is made up of a
nargerof éke owhell. dagmspriseald hgb trétetimgibntits dxise andanganssission or
or rolling zone. The object of this inventionis to
roflivg ozseedesigriedi loacome bintb ecandatd with ameoliecorefixed tomponent, a
aspect of the present invention, provides a nobile
flexihle izgnre @bledoameerga drforntationawmingrinsérted elvicks tioe hiibaed the
conponent, characterised in that it conprises a hub
transpiggiomzgonen The dexikieszonairla deformaklrifsan,oor i madelupiafig series
rimadesigned to cone into contact with the nobile or
of lepyes licfong dhrehub tohibe feansanssidrher troltimgs zbssi e object of this
~rolling rimbeing linked by | eaves arranged to allow
invérgiontist® prepess aygimilavmnkifet made inhanerpiese.n  rel ation to
the hub under the spring action of the | eaves. The
| eakdisstaaspeeidoidbe peesent twkhtjon; eraidesea nwbilk @esigned to come
transm ssion and rolling rim wth radial play being
intopeaniac evdthba oakde or Hixedh sbmpndenth eharaateriSéteinethahiy compases a
bent section in the mddle of the |eaves allow ng for
hubx rdatingi om diseaiss and altangaission of raling smi dedigredets tamddnto
absor bed. The hub may have openi ngs pl aced opposite
contans witbrihe srabile endixed compohardytie, hubt drel tedransgission or rolling
allowing the | eaves to carry out 2 their spring
rim tbgingt linkad Wy tleaues arwanped) té aliaw turtha celativiet hovereeri b the rim in
the rim

relation to the hub under the spring action of the leaves.

The leaves extend concentrically relative to the transmission and rolling rim,
with radial play being provided between the hub and the rim.

There may be a bent section in the middle of the leaves allowing for the
difference in efongation of the said leaves to be absorbed.

- The hub may have openings placed opposite the bent sections of the leaves,

the openings aIIowing'the leaves to carry out
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The hub may have recesses in which studs integral to

the transmission or rolling rimare positioned. 5

Play is usually provided between the recesses and the

studs. The | eaves and the studs are evenly arranged

on the periphery of the circunference of the nobile.

In a preferred enbodi nent, the nobile has three spring

| eaves evenly arranged around its ci rcunference, and

tH'de SPIOnY é8n At hertafgRENG dnéactPtecti vetla teutiub or
n the transmssion or rolling rim the recesses being
eﬁPV spaced around the circunference of the nobile,

each studs being inserted between two | eaves

of t he % é“ayTH?"ter JTSAFELT of” ofP¥ A | §tvgsr ilmtepsaly to the

ar wheel or a snooth wheel allow ng

éroa%smigs 7 ccif 6 gjrr?‘i/lrr’rﬁ‘ AFhPWSLPReY s preferably

d f | t d di sul phi d
e o steel g coaced b, ol xpgenun d sulptige,
ﬂ:?et tl%gveg 0Lnd ha%err%k%!ul § E%%ea\rMa;:e% Ll Sede'néyggf g?at tll‘ug plaesrlphery of

made al |nonep|ece

1§k§%@9&bﬁ$&£éﬁ by tyrad I nachlnlng, starting from
a bl ank, by metal ’ Sﬁgikﬁg?ﬂﬁnre cutting, spark EDM

el eCtlrrprr @r@gePEe&m@ﬂﬁo&l%etnl ng, th%r Q%lmecr oargoukg eg spring
t hrough exposure of UV-senS|f|ve resin, galvan

depesi tEamiy 2Rt ulds, Qb gal VaQiPmﬁr&@EéH@e on dAd three
substrate.

recesses are arranged to each receive a stud on the transmission
or rolling rim, the recesses being evenly spaced around the
circumference of the mobile, each of the studs being inserted
between two leaves of the mobile. The transmission or rolling rim
is a toothed wheel, a star wheel or a smooth wheel allowing for
friction driving.

The mobile is preferably made of steel and coated with
molybdenum disulphide.

An additional object of the invention is a production method
for the mobile characterised in that it is made all in one piece
without molecular discontinuity, by traditional machining,
starting from a blank, by metal ‘cutting, wire cutting, spark EDM,
electroforming or swage cutting, or by micromoulding through
exposure of UV-sensitive resin, galvanic deposition in

micromoulds or galvanic coating on a substrate.
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3 The drawi ng shows, as an exanple, an enbodi nent of a
nobil e according to the invention that can be offset
relative to its axis, and set in notion in its offset
position. In the drawing: 5 figure 1 is a top view of

the nobile, and figure 2 is a perspective view of the
mobile in figure 1. The nobile described with

reference to figures 1 and 2 has been devel oped for

the CIN§cRTAFPINEOENS mekt my* i9¥dletey a0 egbodgrent of a mobile
%Qplication IS not however limted to this specific

FICF G AnEC c e beP Estended G GeRePs| ohBeRanFesatigifd to its

in_particular to t .autonotive industry, aviation,

.he
R Er oPRR T &8 "HHOR A THRIY IsehefiSdtA®t and any

technical field in which a nmobile must be brought
i nto contact W tH a fixed mechani cal conponent or a 15

nobi | e, by..deformgtion of its structure correspondi ng

to a novenBRt® of 1t & EeRtFEYoPlricatrbite.0f®e in

pl ace, the nobile shown in the enbodinment in figures

1 and 2° alfF-8WES fort SmBs REREPSF N Cafither BB hebige aRnyfigure
ot her sor of transm ssion whil st being offset from

its axis of rotation. 20 The nobile Min figure 1

conprises a.central part or hub 1 I|inked by neans of
fl einJtIJlIeemPglalveeséefcféggdt‘P’%Hérﬁegﬁrﬁﬁceortor <3€Ill‘3‘i¥1i'i§S 1 and 2 has

been developed for the clock and watch-making industry. Its
application is not however limited to this specific field, and
can be extended to general mechanics, and in particular to the
automotive industry, aviation, micromechaniecs, machine tools,
medicine and any technical field in which a mobile must be
brought into contact with a fixed mechanical component or a
mobile, by deformation of its structure corresponding to a
movement of its centre of rotation.

Once in place, the mobile shown in the embodiment in figures
1 and 2 allows for meshing with another mobile or any other sort
of transmission whilst being offset from its axis of rotation.

The mobile M in figure 1 comprises a central part or hub 1

linked by means of flexible leaves 2 to a transmission or rolling

‘rim 3. The transmission rim 3 is equipped, in the embodiment in

figures 1 and 2, with teeth allowing for the mobile M to mesh
with another mobile. Alternatively, the transmission rim 3 may be

a smooth rim allowing for friction driving or a star performing

the function of a jumper.
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rim3. The transmssion rim3 is equipped, in the
enbodinment in figures 1 and 2, with teeth allow ng

for the nobile Mto mesh w th another nobile.
Alternatively, the transmssion rim3 may be 25 a

snmooth rimallowing for friction driving or a star
performng the function of a junper. 4 The centra

section or hub 1 has openings 4 that allow the |eaves

2 toTHef ornhrieleekytiandr dodsdebad degiigneddt bhstuppdrow the
studs 6 that are an integral part of the rim3. The
lepvels B havdefarmyufdéaly  f Lanet ixssecaser rel a9sidned to support
transm ssion of the force 5 exerted by the rim3 in
sgpder® ttidhagnsuf et hentqoaadnPaki of dhethgn JroFéreRtyds 6 have
limt the deformation of the |eaves 2, and thus
ag| YHidiafe THETEPRK BT bEehKagehe THEANEMASI P g% the force
attached at reqgular intervals on either side of the
SHEBEA AN HRe TAPNT3 1P e8PERY | MFelSP S TheP hdVE PR T of the
10 m ddl e .a bent section 7 designed to absorb the
PPl encb LT GHENngATT GRIESLoE he | e 13379Re Tronend  thus

ectiagns.7 will preferapl be slightly thicker than
e? BHRYSitERt T sde B ge%#m%%e | eaves 2, which allows

for e stress to_be distributed and.the.strength of

t he trl;g iﬁea‘fenscrieagga afga(i{%edsjha%mreigﬁl?ﬁelﬁ%%%%gs, cfq%emther
s9RPi L «!}%ﬁ#ﬁlﬁr ?eaLSaé’dl‘?eS Am B%éé;ﬁ%‘g%&i’y SPAREAnaLoUNd tneir

its circunference and the rim

(D

‘middle a bent section 7 designed to absorb the differences in

elongation of the leaves 2. The bent sections 7 will preferably
be slightly thicker than the straight sections of the leaves 2,
which allows for the stress to be distributed and the strength of
the mobile increased.

As shown in the drawing, the mobile has three leaves 2
particularly spaced around its circumference and the rim 3 has
three studs 6 evenly spaced and placed between the openings 4.
Play is left between the studs 6 and the recesses 5 in such a way
as to give the assembly a certain freedom of operation, the studs
6 only coming intoc contact with one or other of the lateral edges
of the recesses 5 after the spring action of the leaves 2 has
been exerted. The studs 6 are thus used to limit the spring
action of _the central sections 7 of the leavesr2, and thus
prevent breakage. The straight sections of the leaves 2 are
désigned to absorb the offsetting of the rim 3 relative to the

hub 1.

5 i 0480
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three studs 6 evenly spaced and pl aced between the
openings 4. Play is left between the studs 6 and the
recesses 5 in such a way as to give the assenbly a
certain freedom of operation, the studs 20 6 only
comng into contact with one or other of the latera
edges of the recesses 5 after the spring action of

"t he Ifﬁves 2.has been exerted. The studs 6 are thus

used 16 MORIES P hdNehr Pag Tt Penn ofeschébedntidal preferably be
B e Ph P tal i Sde i oRSeh 191 | Gbiosb® apete$ with
HENER | CofEPRTAR"T M TRASEOG T ¢ W ¢t ket [distng  the
R o5 ey o Pl | 7 Dt s Hoenop yigRamor  the

ni ckel or steel;

A esllsphi de. o r c s n contact during the .
e ¢ AL Ciu 5 (Rei i ageage more

operation of the no par

s il ada b bl e
fs i€ 252 L £EESSES, %tﬁ@g Elng ]?}ema%ur%tﬁ%e?r %Lb %}eeﬁﬁ?jﬁlll% will

to slide nore easily agalnst each
twear bef 1 {decabi | e MA|| thus be limted. Wth the
nobi |l e that has just been described, it is possible

to foren the wivicunferense 9fsthe MoRiLS: 1$H24C ensate '
_ e ibad b
for an i 10 insufficient distance between tmo At Pegsible
el tfhoue atkerdifgubhberence of the mobile to compensate for an
insufficient distance between two centres without altering the
transmission function and transmission ratio of the assembly.

This solution also allows for compensation for Jlesser
problems encountered in clock and watch-making, such as radial
run-out of mobiles or problems of butting between mobiles. Minor

defects due to the positioning of the pivot holes of the warious

mobiles can also easily be corrected.
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transm ssion function and transm ssion ratio of the
assenbly. This solution also allows for conpensation
for | esser problens encountered in clock and

wat ch- maki ng, such as radial run-out of nobiles or
probl ens of butting between nobiles. Mnor 15 defects
due to the positioning of the pivot holes of the

vari ous nobiles can al s€LéddEly be corrected. 6
CLAIMS Mbbile designed to cone into contact with a
nobil e or fixed conponent, characterised in that it

. CONMWob#& Hedightd tb Aorld fiflo Adniakf withi & métie & flxed component,

transm ssion or rolling rimadesigned to come in

contrhetatiddy tilethaP b |c.%nﬁfnsesf 'é(%bc‘?%ﬁﬁﬁrﬁn |Eh§x1§Uband a

and the transm ssion or rolling rimbeing

| eaugssribsion@eeolliry Al @Widrel thRenleehi) b&ﬁaw %Btm%ue or

the rimin relation to the hub under the spring

act fid @mpdiRnt, @AY BEb aRd O Bhh$niasien of| 'rcSlﬁhgt AmBeiidinked by
characterised in that the | eaves extend

conrapéy argaiden tb Al Forané Reldthe rhdvaRsamt SBinRNin Htelation to the
rolling rim wth radial play provided between the

hubh@hdnddiend &pingZactibPbi the 1@geer ding to clainms 1 or 2,
characterised in that there is a bent section in the

m detbpiledfadcbriingcay eslaihat, ahard¥eridedd ih hﬁa@“tﬁé el%ﬁﬂé‘se xfind
el ongation of the said |'eaves to be absorbed .

rI\]/bbd:dn%.eﬁn@:@ﬁﬂy@l FeMtivieOtoCnRl fRarfsmiSdigH ARk Sfoliimg Crirh, nwﬁth ghdkh ?Iay
ub has openings placed opposite the bent sections o
t heprogiake betvded tA b BAS tRl ArgWi ng t he
Mobile according to claims 1 or 2, characterised in that there is a bent section
in the middle of the leaves that allows for the difference in elongation of the
said leaves to be absorbed.
Mobile according to claim 3, characterised in that the hub has openings
placed opposite the bent sections of the leaves, the openings allowing the
leaves to perform their spring function between the hub and the rim .
Mobile according tb any one of the preceding claims, characterized in that the

hub has recesses in which studs integral to the transmission or rofling rim are

positioned.
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11.

12.

13.

14.

15.

| eaves to performtheir spring function between the
hub and the rim. 5. Mobile according to any one of
the preceding clainms, characterized in that the hub
has recesses in which studs integral to the

transm ssion or rolling rimare positioned. 7 6.
Mobi | e according to claim5, characterised in that

. pl allobite ancowinteid disinie ehartabierised nethstgsais rovidedtianisen the

7. Mobile according to clains 2 or 5, characterised in
t hatecehged aygMbe studd. t he studs are evenly arranged on
the periphery of the circunference of the nobile (M.

- 8. Mobll¢ ecerrdingdo ridpime 2aory 5 octearadtetised iprtbakthierigaves and the

clainms, characterized in that it has three spring

| eavitigs ateeeieniyarranggd dndine pe¢riphery ofithé eiramaferen@e ofvthii rhabile
according to clains 5 or 6, characterised in that

t hetM).r ecesses, each receiving a stud on the

transm ssion or rolling rimare evenly spaced on the

. ci r Mghile pegurding fto ahye onelof the prededing ioldines, athacactirizgd tio that it

clainms 8 and 9, characterised in that each of the
st ubigs thsee springrieavss leeeniz ermanges! dreits/eiscuntidrenddbi | e
according to any one of the preceding clains,
chaMabiea¢cosding to tlhims § e 6, chaxastatissi ionhatrtherel recesges, sach
is a toothed wheel, a star wheel or a snooth wheel
al | waeipdf @ studrarcthiedrangmiasiamgor rbling Vinh iakee evantospticed drothe
any one of the preceding clains, characterised in that
i t ¢iEcuntiergoce bf e awlbjle.
Mobile according to claims 8 and 9, characterised in that each of the studs is
inserted between two leaves.
Mobile according to any one of the prebeding claims, characterized in that the
transmission or rolling rim is a toothed wheel, a star wheel or a smooth wheel
allowing for friction driving.
Mobile according to any one of the preceding claims, characterised in that it is
made of steel,
Mobile according to any one of the preceding claims, characterized in that it is
coated with molybdenum disulphide.
Mobile according to any one of the preceding claims, characterize in that it is
made of one piece.

Production method for the mobile according to claim 1, characterised in that it

is made all in one piece without



13. Mbile according to any one of the preceding
clainms, characterized in that it is coated wth
nol ybdenum di sul phi de. 14. Mbbile according to any one
of the preceding clains, characterize in that it is
made of one piece. 15. Production nethod for the
nobi |l e according to claim1, characterised in that it
is made all in one piece without s nolecular
di scontmdidichyar by dirsadhtinnady, macky ni Agadst agrtding meéhining
a blank, by netal cutting, wire cutting, wre EDM
el ect r oftormmiing, wapar k EBEDMhbr Swagetdutditngnpgpr wiby cutting,
m cronoul di ng t hrough exposure of UV-sensitive resin,
5 gal vanie: depeseleotrdiprmicy OnpwrdSEDY @al sreagiec cutting, or
coating on a substrate. 9
by micromoulding through exposure of UV~sensitive resin,

galvanic deposition in micromoulds or galvanic coating on

a substrate.



