5 Shock absorbing device for a nobile rotating on a staff The object of the
invention is a shock absorbing device for a nobile rotating on a staff.
Conventi onal shock absorbing devices used in horology 10 usual Iy have five
parts: a jewel hole, the bow, the jewel, the endstone and a spring, with
the spring resting against the endstone. As the five conponents nentioned
above are gathered together in the jewel hole, the spring is small and has
a relatively small anplitude in operation. The shock absorbing 15 device
thus fermed |§hggﬁrgb§r?)of Iinjte% effec Ve " Nbreover ‘the assenbl y
of the arts me apove, abov @ F-ow—t _
relatlvgly conplex deV|ce that nmust be conpletely dlsnagtlfﬂ mhenzg part is
to be changed. urpose _of this invention is_ to remedy ese
disadvantages 4§H88ﬁ 8636P5|ﬁ@V%RQAQ9e1FoP &PREbI PESPHiMY pwirea st af f

accor di ng fo@ hhﬁobﬂMﬁﬂkkaﬂlm§cﬁh%f@@&?flSEd inthat it conprises at |east
one spring conponent made up of a series of blades |inking the
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the centre of the device. es may a y as
to form agndgtone angl @ 0$plbet3\tve' ent@ ane: 1fpnintsh xtetmaldgaragheﬁﬁef thiae 30
device. T S y sp. have a curved ¢ nfl ion. In this case,
they will digk&q or%tﬁ%f&a‘ﬁe At CPSFAE i P é°th‘§k? g"% Hre gathered
together in the jewel hole, the spring is small and has a

relatively small amplitude in operation. The shock absorbing
15 device thus formed is therefore of limited effectiveness.
" Moreover, the assembly of the parts mentioned above, above and
below the mobile, consists of a relatively compiex device that

must be completely dismantled when a part is to be changed.

The purpose of this invention ig to remedy these

20 disadvanﬁages.

The shock absorbing device for a mobile rotating on a
staff according to the invention is characterised in that it
comprises at least one spring component made up of a series of
blades 1iinking the circumference of the compenent with a

25 central jewel hole arranged to hold the staff of the mobile.

The blades may be radial and arranged facing the centre
of the device. | |

The blades wmay also be sloped in such a way as to form an
acute angle of between 0 and 15° with the diameter of the

30 device.

The blades may also have a curved configuration. In this
case, they will take the‘form of an arc of a circle linking the
circumference of the spring component with the central jewel

hole.



ci.rcunference of the spring conponent with the central jewel hole. 1 1n a
preferred enbodi nent, the bl ades engage with a groove nade in the
circunference of the jewel hole, with play between the blades and the
groove. A jewel designed to hold the staff of the nobile is 5 pressed into

the jewel hol ernThe geHeeeedlSUabdinAAP! kBES bl S PLLLLCORNANEAt S
surroundi ng the nobile, which may be a bal ance wheel and hairspring

conbi nat i FA°TH RAEC AP cERGe TREVISHERCh e the ARtR: iPgleontitsi @déYwith t he
stud suppektwadn the halsaBcmaviael grobQe The spring conponent nay have a free
sector without_any spring blades. A further object of the invention is a
producti on netfod®¥Ebr IEHEGEY e, PYRarEEt StREED Of n thRat™oPil® oh8i st s of

conventi opaksSRCALPO NGhe Wk @UiLing (Wre EDM, electroformng 15 (spark
EDM), swage cutti ngd m cronoul di ng techni ques achi eved by exposing
UV-sensi tive r&8% n, d5¥aFGaniadéposTPEnssh H¥Pcr BRDIITds CoFP&Ryani ¢ coati ng

on a subskhai@ndihg dedi GRbibe] ngni@dengf pEtal WaAkasSiheel ObnBoOth. 20 The
drawi ng shows, as an ex,arrgi e, an enbodi ment of the shock absorbi ng device
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10 The spring component may have a free gector without any
spring blades.

A further object of the invention is a production method
for the device, characterised in that it consists of
conventional machining, wire cutting (wire EDM), electroforming

15 (spark EDM}, swage cutting, micromoulding techniques achieved
by exposing UV-gensitive resin, galvanic deposition in
tﬁicromoulds or galvanic coating on a substrate, the device

being made of metal or plastic, or both.

20 The drawing shows, as an example, an embodiment of the

shock absorbing device according to the invention.

In the drawing:
- figure 1 is a perspective view of a spring component
25 used in a shock absorbing device,
- figure 2 1s a cross-section of the component in figure
1,
- figure 3 is a cross-section through the centre of the
spring component in figure 1,
30 - figure 4 is a perspective view showing the assembly
process of the spring component in figure 1,
- figure 5 is a cross-section of a detail
A in figure 4,
- figure 6 is a perspective view of a balance wheel and

a5 hairspring combination mounted inside a suspension



- figure 2 is a cross-section of the conmponent in figure 1, - figure 3 is
‘a cross-section through the centre of the spring conponent in figure 1, 30
- figure 4 is a perspective view showi ng the assenbly process of the
spring conmponent in figure 1, - figure 5 is a cross-section of a"detail A

in figure 4, - figuer Bbdvanpeaspret i VBe Vigrobhads bat ange phgel and 35
hai r spring conbi nation nounted inside a suspension 2 5 shock absorbing
devi ce, the uppePSpaft toMGareddddi C&deheffgShPtintat ebriancsr ddeeto show t he
bal ance wheel adisgystfmii sysdeeyn figure 7 is a top view of a variant of
the device in figure 6, and figure 8 is a cross-section of the device in
figure 6, show fg9uhe Doter iteP Usws f Rervaridny wofiethafdremrentinoned
devices 10 The s@iige GOMpRgent 1 shown in figures 1 to 5 conprises a
jewel 2 pressed into a jewel hole 3, itself held by a series of blades 4
ext endi ng radi al Ijigtoane ds thergenteaibnoof ame davideainafigaure 6f the

conponent 1, whi .S 1N S ' diisc. 15 _1n the enbodinment shown
in the draw ng, %ﬁgh%$%degggxte %n?éalalfﬁe?omégggr?%e éﬁhtrghgf t he

conmponent . Howev@forementioned device.

10 The spring component 1 shown in figures 1 to 5 comprises
a jewel 2 pressed into a jewel hole 3, itself held by a series
of blades 4 extending radially towards the centre ~ from an
annular area 5 of the component 1, which is in the shape of a
disc.

15 In the embodiment shown in the drawing, the blades extend
radially towaxrds the centre of the component. However,
according to a variant not shown, the blades 4 may be curved or
sloped in such a way as to form an acute angle that can be
between 0 and 15°¢ relativé to the diameter of the component.

20 Moreover, as shown in figure 2, the blades 4 become thinner two
thirds along their length towards the centre.

The spring blades 4 will perform the shock absorbing
function. As shown in figure 3, the jewel 2, which will guide
the mobiles of the mechanisms fitted with the spring components

25 1, is frictiomally pressed into the jewel hole 3.

The vertical play of the wobile can be adjusted by
pressing the jewel 2 to a greater or lesser extent into the
jewel hole 3. The jewel hole 3 has a groove 6 in its outer
circumference that is designed to hold the blades 4.

30 The positioning of the spring blades 4 is described in
reference to figure 4. The jewel hole 3 must simply be brought
against the blades 4 and pressure exerted on the aforementioned
bilades 4 until they move over the jewel hole 3 to rest in the
groove 6. Once the blades are in position in the groove &, the

35 spring blades 4 return to their oiiginal position, and the



according to a variant not shown, the blades 4 may be curved or sloped in
such a way as to forman acute angle that can be between 0 and 150

relative to the diameter of the conponent. 20 Moreover, as shown in figure
2, the blades 4 becone thinner two thirds along their Iength towards the

centre. Thensphddd ibhades,d oW liks P fordhENRLSROGK aRSALDI B pdgnction. As
shown in figure 3, the jewel 2, which will Quide the nobiles of the
mechani smbe igrpedsetieor phaletsydti hgot onpobeges scdf, 1of the fewetthodmdl |y pressed
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pressing the je greater or |esser extent into the jewel hole 3.
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described in reference to figure 4. The jewe ole 3 nmust sinply be
brought JdgaFAsSt atRerapl iR 8 andPPIVadsdr keteeent &le optetrment bpmatent'i oned

bl'ades 4 yibhils tNeYa"OE LAY ESm IReth e Webotiolse 3nd Q1LEst, iaﬁadtgewilg{ oove 6.
Once the bl ades are in position in the groove 6, the 35 spring ades 4

return to?tRevr e gFeronpesi ti ok apgratre SreoHpoArdt IR reptdmER to its
flat configyaeti@ra. Figure 5 shows the cross-section of detail A on an
enlarqed scale, of the jewel hole 3 containing the blades 4 after they
have r8turned £Bet KeFMpoiengt 1 gie bosProdireday sTRswsUs havryertlcal play 7

i s provi dedown bab¥esis , t hacllr Qavebvandchhie alorsnagti gaed Bl _
Simlarly, lesser lateral play 8 is provided between the aforemnentioned
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micromoulding techniques achieved by exposing UV-sensitive
resin, galvanic deposition in micromoulds or galvanic coating
15  on a substrate without a micromould.

The block of components may be made from plastic or metal
materials, or both, or by galvanic injection or deposition in
micromoulds.

Figure 6 shows a shock absorbing device for a balance

20 wheel and hairspring combination 9 mounted between two spring
components 1 and 1’ in figures 1 to 5. .If the balance wheel and
hairspring combination 9 is mounted as shown in figure 6, the
stud =support 10 allowing for the adjustment of the balance
wheel 9 is an integral part of the +jewel hole 3, and

25 adjustments can be made using the slot 11 made in the upper
part of the jewel hole 3.

As-a variant, and to allow for the fine adjustment of the
device, a sector of the component 1 or 1’ may be left free as
shown in figure 7. The stud support 10 will then be more

30 accessible, thus facilitating adjustwment.

In operation, the device in figure & can absorb shocks
with much greater amplitude than shock absorbing devices of the
prior art. The components of the balance wheel are therefore
better protected. Moreover, the balance wheel and hairspring

35 combination can be interchangeable inside the device, without



al 'ow the conponent 1 to operate freely and. in optimum conditions. 10 The
‘conponent 1 can be produced by various currently known nethods, such as
conventional machining, wire cutting (wire EDM, electroform ng (spark
EDM), swage cutting, mcronoul ding techniques achieved by exposing
UV-sensi tive: I D nig_ d pLtigon L,n.mcGro |.ds .or _gal vani c coating
15 on a s%}%‘g%n%?? v%l?[ﬁ%lut}tigaué‘? c‘?%%ﬁ%ﬁrdgsﬁ%owﬁll ggk%%“%or?poﬁe%togﬁnay be made
from pl astae o uged dlo 1idt dhieaksyingr bbotds, 4 0in pegdd neanmiion iafj €bei on or
deposi tioq..j j Cr S, aur sh .shock absarhing deyice for a
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conponent sanl lgndrelovedy dricguies dprtingbhad fheeherdbda@mede whesideando hairspring
conmbinat i N a hown in figure 6,,.the . stud support 10
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left freefes hayldoay. AtEiwper és TmotThewstard 1swigpdr to 1thiw FietdennBie nore 30
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absor B9 ngsdelyiasenedfanife, rgcirorechanichehe osporentdissicyt hetchal ance wheel
are therefore better protected. Mreover, the bal ance wheel and hairspring



35 conbi nation can be interchangeabl e inside the device, w thout 4 .having
to dismantle the device. As shown in figure 8 a tool can be used to lift
the spring blades 4 in the direction of the arrow 12, and the bal ance
wheel and hairspring conbination 9 can be renoved once its spring has been
rel eased, '%L%Tﬁ%“ to 5 position another balance wheel in the device

w t hout di i'ng the assenbly. Although the shock absorbing device has
been devel oped for horology, its use is not however limted to this field,

and the device des ri bed may be used in nunerous _technical fields, 10
such as necHanicé S OG*O@P&H%?%&S defd CSpdOE indaPRide rateting amve: 1. A

shock absorbing dewirge Q3 iambig.e rotating on a staff, conprising: at
| east one spring conpdnent; and a central jewel hole arranged to hold the

staff of the nobile. aZ lAa@évp@@ @@¢om@lm@Mp@HQM&Inﬁhd.whereln t he at
| east one spring conponen nprises.a serles oprIad S i.nkin
ci rcunference of the @oﬁﬁgkgﬁﬁ WEER 1t RS 8REPTE e FO3.; QAdd5@| %Q%ébrding
to claim2, whereifnthkemblbades are radlal and are arranged towards the
centre of the device. 4. A device according to claim2 or 3, wherein the
2. A device according to claim 1, wherein the at least
one spring component comprises a series of blades
linking a circumference of the component with the

1ewel hole.

3. A device according to claim 2, wherein the blades are
radial and are arranged towards the centre of the

device.

4. A device according to claim 2 or 3, wherein the
blades are sloped to form an acute angle of between

about 0 and 15° with the diameter of the device.

5. L device according to claim 2, 3 or 4, wherein the

blades have a curved configuration.

6. A device according to any one of the claims 2 to 5,
wherein the blades engage with a groove in the

circumference of the jewel hole.

7. A device according to claim 6, wherein the engagement

has free play between the blades and the groove.



bl ades are sloped to forman acute angle of between about 0 and 150 with
the dianmeter of the device. 5. A device according to claim2, 3 or 4,

wherein the blades have a curved configuration. 6. A device according to
any one of the clains 2 to 5, wherein the blades engage with a groove in

t he circunkerenge the _j l,.hol e, A devi.ce cording. claimé6

wher ei n thg%éngaéeﬁ%%ﬁEghgggﬁggégglg? é8¥m8§§ Pﬁetﬁﬁa ggcgﬁékghe gr oove.

8. A device accoedieigst o famyheme cofiptrie ipgeaediengl glrakeed fiutbhehe
conprising a jewel pressed into the jewel hole. 9. A device according to
claim8, whereinJEHELj 8RdF-is arranged to hold the staff of the mobile.

10. A device according to any one of the preceding clains, wherein the at

| east one spring component conprises two spring conponents surrounding a
mobi | e. 11. SA de®i devaceordirngdtinogany oneinf 8t hehprededichg jekeillnds wherein

the nobile is a bal ance whee d, . hairsprin nbi nation. 12. A device
according to any“5A8"8gF% k& ng@eaPﬁgStéggiﬁg,% eP@gﬁ fhe jewel hole is
integral with a stud support. 13. A device according to any one of the
preceding clains, wherein a or the spring conponent conprises a sector
Wi t hout sprﬂﬁg bPagéyice according to any one of the preceding

claims, wherein the at least one spring component

comprises two spring components surrounding a mobile.

11. A device according to any one of the preceding
claims, wherein the mobile is a balance wheel and

hairspring combination.

12. A device according to any one of the preceding
claims, wherein the jewel hole is integral with a

stud support.

13. A device according to any one of the preceding
claims, wherein a or the spring component comprises a

sector without spring blades.

14. A device according to any one of the preceding
claims, wherein the jewel hole comprises a blind hole

concentric with its axis of rotation.

15. A method of producing a device as defined in any one
of the preceding claims, the method is selected from
the group comprising: conventional machining, wire
cutting, electroforming, swage cutting, micromoulding

using ultra-violet sensitive resin, galvanic



14. A device according to any one of the preceding clains, wherein the
jewel hole conprises a blind hole concentric with its axis of rotation.
15. A method of producing a device as defined in any one of the preceding
clainms, the nethod is selected from the group conprising: conventional
Dy a1 &) gBBbE i R0onel ACRABLBRALAG, SURGCGGHLLLAR <BLETAROULCL D
using ultra-violet sensitive resrn 8ep05| ronrn nlcronnulds
and gal vani c coatubgteata. substrate. 16. A method according to claim 15,
wherein the method conprises wire cutting conprising wire electro-

di scharge nmachining. 17. A nethod according to claim15, wherein the nmethod
conpri ses eh%CtrﬁfﬁéﬁhBQ 6epBrhghpotePrankifl €str gnedbsnhahgemaRaBLNI Ng. 18.
A method according to claim 15, 16 or 17, wheréin the device conprises
met al and/ or pl asbiprigeer waks. c8tting comprising wire electro-

discharge machining.

17. A method according to claim 15, wherein the method

comprises electroforming comprising spark electro-

discharge machining.

18. A method according to claim 15, 16 or 17, wherein the

device comprises metal and/or plastic materials.



