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Case 2552PCT YC/ert ANTI-SHOCK COLLET Field of the

i nvention The present invention concerns a collet,

made integral with the bal ance-spring of a sprung

bal ance regul ati ng system of a nechani cal tinepiece
novenent, and whose form has been studied to mnimse

the risk of breakage at the collet-bal ance- 5 spréagp 2552PCT
junction region or join in the event of a shock. YC/ert
Background of the invention In a nechanical tinepiece
novenment, the sprung bal ance regul ating system forns

one of the nost fragil angasHe®EK cOneEMechani sm

particularly in the event of 10 shocks that can break

t he pivot-shanks of the bal ance staff, or even break

t he bal ance-spring at tieldojitheinvértioance- spring j oi n.

I'n orgep p}rgse%\t’ in@JH Sorlck s 4 8o Q(erp%aé@i ?é%)‘?ﬁ vﬁtrhatf'né pafahREe-spring

sol ution een propose ?
©bris BRI  halgnce viedulating skger abasnecianisak mﬁg@ce pygment, and

%ots@% il RS2 BLEE stuBRAN toNBininYE theShackr @r@é@éd@eét the collet-balance-
beari ngs al so contribute to

pr.ot ng
[SRI1BG LG fedipn qsain 4} heieyepiqf |ac§"é’ﬁ'f V\,hen a 15 shock

causes a |arge travel or deflection of the

bal ance-spri ng and cr, 2a] & nsj he

coll et- cque ng nin ¢ fgh mV%%t'OA ing. The risk

of br dmleaectmniashitimepisica mevemngnéatherspriven balhece?' ragalating system
tf?ﬁrﬁg BAL o‘f YheY ?nds% f&frgné rb%rtgd?stﬁgarﬂﬁbﬁa%ﬁ%‘?n V\&atr!h@ar@%'tﬁé event of

rcul ar col |

isHAeks that rﬁaﬁabreetsrtoé pi¥e-shanks gérthe; ttaéaﬂcﬁhﬁﬁfﬁt Hcaf-verbﬁofeak the

td@l%nfc@Jsbﬁ’rVg ) tﬁ@ldgﬁet Em%nh@qut e cﬁ@@rCfb BedideRB risk to the
an

f t
‘ot Sty fraoudion bt nesBert Rerst fars B0 e Forfs T providing
ksabanmssqber mgarisgs, A of the Uindabloe' eaeng aBucts sbéckaabsorber

e a1 UPRE YL 8L AR A A G eS8, oM ot P when o

tsinom catﬁemdairgm trayet ecdrfiegliersof tbe batavceisptindgnd piegtegiansion at
gﬁé \‘;@ﬂét‘?:uﬂfe Mrh rnsfél% lﬂle%l&ﬁ%dsdnﬂg E'?hg Q'?sﬁnéf &'@aka'lge“é‘ﬁthls join is

e I nventlon hus an 0@?
&reatﬂrew@?rb@emnqrwemal GHIVEGH BUBRIRESTREN PR MRS IgHof circular

tdalﬁtouﬁfl Qr %eﬁ &k faist 66t A the yndp t&rvHinkil ra;%vefm aila‘ﬁgiﬁrqblr’tlh than that
an ting syste a _co e.particul ar .

D5 foig cats cacemis pialjing s58ce. BrueB 35€ ARE cbi 8t e coliet is
celbtivelly laadearTbe- righr ofrtgeakagien's ifurthenéncreaser! whenvinel bafence-spring is
%ﬁé)o%kgf'a brittle material, such as silicon, monocrystalline quartz or glass, and/or it is

made in a single piece at the same time as the coliet by micro-machining techniques
or photolithography and galvanic growth, as disclosed in EP Patent No. 1 445 670.

Summary of the invention

It is thus an object of the present invention to overcome the drawbacks of the
aforecited prior art by providing, for a sprung balance regulating system, a collet
whose particular contour minimises the risk of breakage at the collet-balance-spring
join in the event of viclent shocks.

The invention therefore concerns an anti-shock collet formed of a plate
including an aperture for attachment to a balance staff of a sprung balance regulating
system and means for securing a balance-spring to said collet. Said collet is
characterized in that it has a non-circular asymmetrical contour that follows at least
from place to place and at a substantially constant small distance d, the contour of the

first coil of the inner terminal curve.



10

15

20

25

30

35

30 The invention therefore concerns an anti-shock
collet forned of a plate including an aperture for
attachnment to a bal ance staff of a sprung bal ance
regul ating system and neans for securing a

bal ance-spring to said collet, Said collet is
characterized in that it has % non-ci rcul ar
asynmetrical contour that follows at |east from place
to place and at a substantially constant snal

di st C: Fﬁqtﬂ%mgf &%HEOQM E%ﬁ&@ontﬁ’iﬁoué Bﬁ;scﬁfb'plad Ofn fh@eflrst case,

i nner cont our

mnmd sotheidittones et senaratep the. firstreail feom F"lesﬂ”d§£ éhe teeth of the
%gnce d is the distance that separates t he flrst

coll"fromthe ends of the teeth
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l@oéHoeks i whichaddl bé nmrbrsp&mfusallnﬁtuetrahgu l@émgfqllpw@g desgcription by a

C specifically illustrated in
g”? ?Lfcyva nég}c es(Jl':rl ptd?gra%?)y a mterial such as .
S| | i cBig coflerar bepimiedss. bYTHY HEMNITENSSUSE 33 By Ain s P laser

\%Idﬁ'@y HEWRVEr, %@&ﬂin‘gul‘éha drefbifed eRibddipdent of ltis @iventldh, the collet
However, acc to a %r eferred enbodi nent

ng.
éfﬁd Fﬁ@ﬁ'ﬁﬂ?@ﬁpf'%aret 'F?ég%tﬂ? pale PIRF%t he bal ance- spri ng
are nmaogilli e dbsevetethpi eee asyrmetrid cortooboérthedcdlbtcreates an

LA IRCBE R 1D e Br YR 53 858 P> Etet patance-spring
asdenedly does Inet coihtide -vitn theckslamsi as. \a@g@ﬂmsya aegalivgopffect on
%?#ﬂ%bg &&d‘r@eth bﬂo@‘f&%sﬁé&t%f tHd i Bniis u@oﬂﬁ% loV@'come this

ronism Accord |n to aHO c&tbton
dn‘av\tblaemthe@ram fasmingrthe cqligt '@Qﬂid@@é?%%?ﬁﬁs*tt g 8u stributl

bh@nichadre &Séé'ﬂ f&répb&h@@'sb@ke'nﬁ@dﬂ@@@\llﬂy@eﬁﬁe&miaﬁde&staff These
surfaces and distributi

i ch ar
FRSEBRSY Sasra PR S 4 Qﬂ"f%? B AR R el 8 give the latter
sbabfresiidhege recesses can al so conmuni cate vvlth t he
driving in aperture in order to give the latter sone
resilience. 20 Brief descrl pt| on of the draw ngs O her
feat ures and advantBrigts pe ofthe Eawing$vent i on wil |

appeabﬂl‘g} fhfired Qhb %vﬂ&aﬂ%%’f'tﬁé IPEsePh i@t Swill appear in the
enbodi nments, given non-|im:t

fqllpwmgr@spﬁppon of vanous em%odlments given by wa% of nen-limiting illustration,
with reference to the annexed drawings, in which:

- Figure 1 shows a first embodiment;

- Figure 2 shows a second embodiment;
- Figure 3 shows a third embodiment, and
- Figure 4 shows a fourth embodiment.

Detailed description of the invention
The following description is given for the preferred embodiment wherein the
collet and the balance-spring form a single piece made of the same material. Recent
techniques, well known to those skilled in the art allow almost any contour to be made
with a high level of precision and with a high aspect ratio. If the material used is a
metal or alloy, the photolithography and electroforming technique will be used. If the
material used is an amorphous or crystalline material, such as glass, quartz or silicon,
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with reference to the annexed draw ngs, in which: 25 -

Figure 1 shows a first enbodinent; - Figure 2 shows a
second enbodi nment; - Figure 3 shows a third
enbodi nent, and - Figure 4 shows a fourth enbodi nent.

30 Detail ed description of the invention The foll ow ng
description is given for the'gr'eferred enbodi nent
wherein the collet and the bal ance-spring forma
singl e pi ece nade of the same material. Recent

L el'ﬁllan ﬁ?grﬁm{'lw(alth P?éézﬁéﬁe%ﬁlé Wth‘e%éﬂlﬁa&uﬂe of integrated

cOn wth a high | evel
sircyiserdi be eﬂalﬁmaw tJﬁeda hi gh aspect ratio. If the

mat er i uréjsleéi’\olné A1ike djodimért ctld exiet iiRie in a smgle piece at the
hotoI [ and el ectrofortg‘u?yr}g te

@é@& time a@ 18RINY Jodt® WHERH AN, ﬁ‘iﬂh’@"‘é‘ y o { haléFial at the
Wdéﬁb:ﬁllrégldlﬁomhez bélhueealm:he asofgthassllet gndrthe ficst coil 11 of the inner

?%{l Ilrgaﬁ ffH{YIee P{aﬁe gcr;lﬁg%%% 3rﬂgr ??&o%ggﬁﬁ ﬂ%dé’%tll‘éf%}he balance

wtdff 5.be adapted and used. Figure 1 shows a first
errbOd'TﬂEQ: rclco-:fs %eﬁ@éc{l 6h HARfRe istaifs %hﬂg:’agaﬁg @rﬁ'ﬁu jdh2, has been

sane as ance-spring 7,
showoin qicﬁtﬂdtlye%fﬁ\wrew sperhihe pentows 9 ofioe Pe'het ﬂsefg‘rtg%f g further

ir&nBved 1S \WREE 61h Bctdifectibn bhRindigl o theddulls | tagoif i2r st

[ 11 of th t I Pl at
o apdidedie cgTiow; Solaline i 3 ruosaialy tefan diFhgCE e inner
shafclr 2f fildieolti 1iclie. the coitthatdstants rarajoie 2sarsd fnages @jcomplete
Qg\fs?z@%% Aé rr]erctfglrlﬁgch tllueolsé}nghetvgfir%dgﬂfgs sﬁig%ﬂ’ﬁ ol n dotted

e seen the collet is
f ur t h@husndhdruatvident steck oapsesiaflarem travek pethe batanagespring, this

%OF\&FJC“ZIQ@ I@ fs We'@&é?ﬁ oPihe thfvef Qrlce ’f“ rét Qoil P11 Bbts abBMeEsbntour 9.

cont our ows at a substanti al

di st afesardingdoi angther erapdgnentoshomn, |§tFCQL5p|2aqlcan be, seen that the
tdRtRP bt thbf&@lletfié ﬁétt&nflﬁlﬁti‘asj AHdhad aaﬁﬁhllﬂﬁé@mapeommpé gtgeession of

gﬁ o ugb g teerth w %eé@%gfi’ﬁa@ @stéH(ge % fﬁbgrb@eést%gﬁ% In order to
tercareeé tiof objeet biatharioesrsipn; thgje nhéd onw&mamwﬂgtn@ber of points
L{'%g]tédsattdjs(?a G £BY h%f otng&.lr oiﬂ%’eeéodjets' nce first coil 11

e gal ns 'con t o anot her
enbod|Wb¢n therdata 1i ﬂq)m:qngljh@ colletjig sqlignwitla thecxseplion ofithe driving in

Ca%%f'lﬁ 1s tcré%r 2k Rt cdritrdWitgraifytd SUAE ToreitbaltnGepring assembly
Scannot commde wﬂ% met Eena%reS% Crgtséﬁér? Q)f otIme balance staff 5, which has an
unfavourable effect on the isochronism of the sprung balance regulating system.

Figure 3 shows how it is possible to remove the aforementioned drawback. It
can be seen that the centre of gravity g can be repositioned on balance staff 5 by
forming, in the collet plate 1, recesses 13 whose surfaces decrease in the opposite
direction to the direction of winding of the coils. According to another embodiment that
is not shown, these recesses 13 can also be contiguous. The distribution and the
surfaces of these recesses can be obtained by calculations within the grasp of those
skilled in the art, once the shape of the collet and the place at which one wishes to
have the centre of gravity of the collet or the collet-balance-spring assembly have
been defined.

Figure 4 shows a third embodiment, which differs from the preceding
embodiment in that the recesses 13 communicate via through passages 15 with
aperture 3, the recesses and passage still being distributed so as to re-centre the
centre of gravity of the collet-balance-spring assembly on balance staff 5. This
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hol l ows 10 and teeth 12 whose ends are at distance d
fromfirst coil 11. In order to achieve the object of

the invention, there need only be a discrete nunber of
points 20 |located at distance d on the contour of the
collet. When the plate 1 form#g the collet is solid,

wWith the exception of the driving in aperture 3, it

is clear that the centre of gravity g of the

col | et - bal ance-spring assenbly cannot coincide with
tdepsteention a@lsef hasothatddgantege theivingltbendeving it apstureispeie resilience,
Récf s %é?{% urs%lﬁ.ﬂ@m%fn tﬁ@tmaﬁgrlél u@eéi ?d’ﬁ'l&k@ he Ebﬂgt-btatb%ce -spring

sp run ncé regul ating syst gure 3 shows

I’?ﬁﬁpm lyjiss a b8 mtgrlglosq@lﬁ@aqsh guqﬁzd?r E,SH’@HT' i oned

dr anbadeordifg to- aRother eR@BdikidAt thdies Gen bﬁ@v@f wBER g Yolfet has a
can

ShalIoBBeI-ERdt & Possa g uiaion Wi pruraeliarauBid of e collt or the

d:euetwameersphhg aspaisly e thelbalente stafftby dgradually iereasimy the depth
X -

S HBANE RrbSF 9 af ST Fh n BT i 2 o

&agmcaépnmman@UEM%Meﬂhe di stribution and the 30

Surfat‘cﬁﬁepferﬁda%eeﬁtscmﬁ@&hga&ap& o?bﬁwaéé‘eéhll*éﬁ in the art can be
calculations with ﬁras hose killed in the

Shvisagpt with i d§H%iB€9 B'Pmtt 8 SEHN9 %ftth%ﬂ'@s?'i‘lté”‘fﬁné'% at

whi ch one wi shes to have the centre of gravity of the
collet or the collet-bal ance-spring assenbly have

been defined. Figure 4 shows a third enbodi nent, which
differs fromthe preceding 35 enbodinent in that the
recesses 13 communi cate via through passages 15 with
aperture 3, the recesses and passage still being
distributed so as to re-centre the <centre of gravity
of the collet-bal ance-spring assenbly on bal ance staff
5. This -4- construction also has the advantage of
giving the driving in aperture some resilience, which
is particularly useful when the material used to nake
the coll et-bal ance-spring assenbly is a brittle

mat eri al, such as glass, quartz or silicon. According
to anot her enbodi nent that is not shown, when the
collet has a 5 scalloped contour, it is possible to
reposition the centre of gravity g of the collet or
the collet-bal ance-spri-ng assenbly on the bal ance
staff by gradually increasing the depth of hollows 12
between teeth 10 as one noves away fromthe join 2

bet ween the bal ance-spring and the collet. O her
enbodi ments within the grasp of those skilled in the
art can be
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present invention. -5- CLAIMS 1. Anti-shock coll et

formed of a plate (1) including an aperture (3) for

attachnment to a balance staff (5) of a sprung bal ance

regul ati ng systemof a mnechanbeal tinepiece novenent,

said collet being made at the sane tine as the 5

bal ance spring (7) of a brittle and shock-sensitive

material, characterized in that said collet (1) has
L trical contour (9) that follows, fromthe

point (2) at which the <collet joins the

bal ance; sp east from place to place a

Subot ant 1 AMhah Haldh formiHtia AR ) HGUEBR BAPegH Gt

f attathmzat fo 4 Bdlancef sthff eﬁ)ldﬁaesrprdr@rwalan&le réguilxiehg s?jsteGObf &t

i. to claiml car r.i.zed in,th
oEeRd A B hBamert ShREL L KRR Tt &the oo tipe as the
Coalarte spciog(Yiai@ hrittlecaral shotk-seositiveamaterial ebaraptetipat in that said

t &ﬁiePHZBQé’ bn 9§¥rﬁlﬂg TEQI' Ao%!ou(s (§) eetsﬁﬂ’?%@gt‘%%t Q\c{fit Qich the

a Successli on
o$°"ew9|néﬁhab@ame-%magd?btaawéet fd°ff‘ npmett% elace ke sulstantially

t((lgq&‘%statnﬁdtsgﬁbé @ttg?g&ﬂém dfghé ﬁrs@b@ll (m1 Lof thE ﬁforﬁﬁ teBhiraeeurv@
a |
uart 7 SndbUEl peoping;To e oyChaEaRTERAY TaY DEHORIoL o the collt

charactierdusednien that the plate (1) form ng the

col | et énc&&l@??cc\/ﬁ&ﬁi? §1a|{'nl§) charg eﬁi'ercflﬁ‘fﬁﬁ tl@gor{t%ur of the collet

di stribltion o are c OSen Feposit
cié @t gcellapfed puavgi hayingfa sunsession of hqﬂpws ) and teeth (12) the ends of

?\QIH Eﬁ%rebé’dtﬁé‘&l@faﬁ@é H%n@ﬁé@ﬂ?ﬂ%ﬂ? 1), the bal ance staff

accor to claimb5, characterized

i n t hat*t HePllebaecosdiag 01‘37'”13? ©hagagterizadin that {hedaaigaal is selected
(fiénh 2R YHsEaGuAAE aMdtdlicbhe dri vi ng in passage (3) for

tt h t.t th
o e e B AR AR R 1 chiaranie g i hgr irpidte () forming the
halliebnsludgslieyedset WeBnirelsarfaces and digfributisy efaetéch are chosen to

?9& F% %Eﬁtr?ﬁ%ﬁaw\fﬁé c@\’%@éh @goéalét%lar‘%ie%priag agge)mbly on
the balance staff (5).

6. Collet according to claim 5, characterized in that the recesses (13) are
extended by passages (15) communicating with the driving in passage (3) for
attachment to the staff (5).

7. Collet according to claim 3, characterized in that the depth of the hollows
(10) between the teeth (12) increases progressively as one moves away from the join
(2) between the collet and the balance-spring (7).




