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SHOCK ABSORBER FOR THE OSClI LLATI NG WEIGHT OF A

TI MEPI ECE The present invention relates to an
oscillating weight for the automatic w nding
mechani sm of a tinmepi ece novenent, the weight

pivoting off-centre relative to the centre of the
novenent and bei ng made of a single heavy material. 5
For a conventional, automatically wound watch, w nding
is achieved by the rotation of an oscillating weight
whose radius is approximately equal to that of the
nmovenent and which pivots at the centre of and above
said novenent. In such case, the oscillating weight
is normally formed of two distinct parts: the weight
support and the heavy sector. The wei ght support 10
carries t I @HOGCKYABSORBER FIIR (RHEPOS | LINATENG and,
at the centre thereof, pivots on an arbour that forns

t he suspensi on of WERIGHT OF AsTIMERIEQE Wei ght. This
support is generalTy nade of brass or Gernman silver

and i s Thdelpressmt fhveriae rbatde to! &n tBs%nFaﬁnQVWéibht for the
damagi ng the oscillating weight suspension

eadtamatic awinding . mpehanisie aleiagimepigger moyemant: the weight

r.n
e niind2iBEefre Ry SR e S BB R BB bihd gce of
Zé%lﬁl@é heldwenaﬂeaaheavy sector is carried by at |east
two resilient arns, which pivot on the sanme point of

the fragea amtdmxbnamammahcalmw@&ﬁdtveatbhewwm@@tis athieved
BE tébed ﬁént he resi|ience of the arns, 20 The heavy
t

P retatign e ABCINANG Waight w@w%@%ﬁeﬁlﬁm@xmﬁely equal
exd ﬂﬁaﬁac%f tlﬁérrtnOQEmfeiﬂ? aﬁ%cwhllcﬁt n'?&s"ﬁ' tﬂgtcé?ﬁfé bt ahd above said
i ntegra e wei ght port to whi It rs
s oaementr v sueh Qasecrlherm@tlllatmgivselgbt iredoonally formed of two

+ OIRRRE P h®'wilabh sufed e e iddle? THLHBignt support
t Berriegsthkifang sectdrion Wi pbiipheéty thenos Eahdl at thef éerﬁtr@tﬁereof

rotect the systemfromthe inpact. In the event
apt\)gwis on an arbour that forms the suggensmn of the entire oscﬂlatlng

weight. This support is generally made of brass or German silver and is
deliberately made to be flexible to avoid damaging the oscillating weight
suspension in the event of a shock. Here the weight support plays the part
of a shock absorber.

One method of making the weight support flexible is disclosed in CH
Patent No. 279 001. Here the heavy sector is carried by at least two
resilient arms, which pivot on the same point of the frame, so that any axial
shocks to the weight are absorbed by the resilience of the arms.

The heavy sector of a conventional large radius system is the
external part of the oscillating weight and it is integral with the weight
support to which it is screwed, riveted or crimped. It is formed of a sintered
alloy or of precious metal with a large volumic weight,

When there is a low intensity shock, the resilience of the weight
support is sufficient to protect the system from the impact. In the event of a
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high intensity shock, the novenment of the oscillating
weight is limted by the heavy sector pressing on the
plate in one direction and on the back cover of the
case in the other direction. The wei ght support, which
is often decorated, is thus nmof-liable to be
scratched. 5 It has, however, already been proposed to
limt the shake of the weight by stop nmenbers that
are fitted in the oscillating weight and have

| PR Efon 0 AR vt 5 ShbuiF e By e
siheaky setioe presgihg oddhe phate ih enehditdutioharid omttrveebadf cover of
08 B0 o8 5 BB PirorR T wCRid. SSSER e % oter

pH@é@ﬂited %8RGS ABt mé%% spatehed] | ati ng wei ght t hat
is off- centre rel atlve to the centre of the novenent,

as di sg H%gdhom(/eﬁ bkBn ;95 ephi ﬁﬂﬂlfh%aghé’lfb of the

No. 9, 431 the solutions descr bed for overco
t Meeigmt by stop anerobérscthat aredfitteck in thep bseitlating Mrmght and have

SR Teleflad BarS) ehERSinicr r8aliE 10 M SR8 b Seifeiant
o%o taat;anvmat ewdrit] ofolsand bmmg theivasight doé@frf@tvtbaéh ithe back
caIIed m cro-rotor. mcro-rotor is integrated

i ROYHeOhH\Rehash Oalde mmmmw dbissembpditaprt isgascribed in
S@mpmmt:izsw h in nost cases leads to a

reduction in the th| ckness of the tinepiece. 20 G ven

that t %ﬁ'idg)fﬁ%nﬁre%n{ f?\%f'nh@n %n?t%l ciér:ﬁeééa%tﬁ%( wgig‘mtthat is off-

depends  upon radi
maesire aélatize wh |tludn centremf rtbel enovameniyas digeloseditfed ekgmple, in

1 1 BEfu Asthication R 7481186 &l s i ¢SS ied for euemoming

| the Hetlmiesal eﬁee@e@wamdkg apphedntocthe-tirhepiete irk! not&uitable,
thick and nade in a sin piece of a single heavy

nitneeithe ragiysiafdhe WCtHatg m@“@i@lv inoreatyedueed |relahve to that of
Wa! HHve ﬁggn@fésd?%%m g@h?t&?‘f&m @ﬁ\attg%aﬁé‘&ta?'ﬂuﬁpo rotor. This

| onger he re U|re resilrence suspensi
ammdrotmmisdhtagnatem mrtbermbmmeat hnngndseqmmlwdoeémot hang

o8kt Rald PRriaH: it & e eth’ liacalih go deduction in the
thickness of the timepiece.

Given that the moment of inertia of an oscillating weight depends
upon its radius, its thickness and the material of which it is made, any loss
generated by the reduction in radius observed across the micro-rotor has to
be compensated for by an increase in thickness. Consequently, the micro-
rotor will very thick and made in a single piece of a single heavy material,
thereby doing away with the resilient weight support mentioned above. As
the system no longer has the required resilience, the suspension around
which the micro-rotor is hinged sustains the entire stress caused by a shock
applied to the oscillating weight and is liable to be damaged.

Part of the shock in question could be compensated for by increasing
the axial play of the rotor on its shaft, but the surface of the rotor opposite
the back cover of the timepiece could then come into contact with the back
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Part of the shock in question could be conpensated for
by increasing 30 the axial play of the rotor on its
shaft, but the surface of the rotor opposite the back
cover of the tinepiece could t@gn come into contact
with the back -3- cover and be ‘damaged, as coul d any
decoration that nay be affixed thereto. In order to
overcone the aforecited drawbacks, in addition to
satisfying the prelimnary description given in the

f h
IcoSbr R oa%reaﬂﬁlﬁagct e:r%sz e%uﬁwaﬂbbﬁghtgbcﬁaﬁaWBe affixed

invention is char

wdhefeto.i s carried by a shock absorber that takes the
formof a plate, one end of which is secured to the

wei ght |n aodier hto adveecormed thd  afbrediteds dsewbaeks, o atldition to

tub which is arra .ot at,e ar.ou narbour

t SR e elBln dessaplicn foer i iBe et asddtaen of this
| @eeBfiptish, ihe! ﬁﬂ:ﬁﬁérﬁ%ﬁéﬂicﬁ e EhiaPadlefized uli’echﬁt"’tﬁ‘btébculatlng
reference both to the functional draw ngs, and

dWRIgMgs ¢areiediby asshaskeabsqrher thatl takes éh@chrrﬁecrfta plate, one
e%ﬂa%fr@%h |§S&':LM'§H r;@fné“%pi{tga@@% Hﬁég%ﬁ%@?ﬂ;ﬁ ésgggcured

ctoss-tubet wdmcbhnvmangngbd thaootate léroaipsoehearmrofatiming the
e |nvent on._and e operation thereof when an

ta tP ég

akol onglf@gs‘;(o SAIWPIBBH to the oscillating wei ght i n

one di tjon, .illuystrat b arrow A - ure IS

2" cherRei Eveulion Ml inc GeoStpialiec tndsthubeigw with reference
S j t

oDor o Bhe HritRlorP BPANMDS, B PR IR iARYckD S particular
t @mbc@rmeat | The empogiment isi givembydvaeof nomlimiting example and

|H rql%n arrow B; - Figure 3 is a schematic,
si np |ed% an view of the oscillating weight fitted

with th absrbe accor g.to the.inv

sai d vverqingh if S5 ReRels SEd GRS oRraREion SFowidhshe shock
| abkbiee wedbdrag &mmeshﬁléhilon and the operation thereof when an axial
shock is applied to the oscillating weight in one direction, illustrated by
arrow A;

- Figure 2 is a schematic, simplified cross-section showing the shock
absorber according to the invention and the operation thereof when an axial
shock is applied to the oscillating weight in one direction, illustrated by
arrow B;

- Figure 3 is a schematic, simplified plan view of the oscillating weight
fitted with the shock absorber according to the invention, said weight having
stop means for limiting its shake in the event of any shock;

- Figure 4 is a cross-section along the line IV-1V of Figure 3;

- Figure 5 is a plan view of a particular embodiment of the invention
showing one part of the timepiece in which the oscillating weight and its
shock absorber are integrated;
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25 - Figure 4 is a cross-section along the line IV-1V
of Figure 3; - Figure 5is a plan view of a particul ar
enbodi ment of the invention showi ng one part of the
ti mepiece in which the oscillating weight and its

shock absorber are integrat ed;"42- - Fi gure 6 is a
| arge-scal e cross-section along the Iine VI-VI of
Figure 5; - Figure 7 is an expl oded perspective view

of the oscillating weight and shock absorber shown in

of "t he- Zisste & L8 Mirie el st telibf HiSha R VRV G Figure

95;s a plan view of another enbodi nent of the shock
absorber. Figures 1 and 2 are sinplified

Cr oss- sEgurens iskeveRslotbe purspsdtiveeviely o’riﬂ'lé Bchllatlng weight

i nvention. They show an OSCI I ating wei ght
a@PQrﬁth&ﬁhS?r%rrﬂ‘W@ i FigurBi ece novenent 3 V\,hl ch
is briefly outlined in Figure 5. The weight 2 Elvots

of f - cenfiguUreeB 4$ ia, planovieme of @t e@b@ﬂimw@ abtharsheck iabsorber
'%S%qf‘w%%? e&in'a and is made of a single heavy

i'gures 1 and 2 show clearly, and in

accorda h, t re of th on,

wei ght g?q%gyg :;r pi%? b‘{’&g QL@&%@S&F@@Q Ten&mr}g € "shock
t abesrbgne form of a plate 4, one end of which is

secured to the plate (at the place marked by a X) and

t he ot ngurésld ared Z\M?e@hpﬁﬂéd esméstsécﬂbns ehs@rrrﬁj thel ;sﬁhcﬁple of

which is arranged t otate _around an arbour
6th€b mweﬁgov hEhey sBow & osfatl%tmg;we@wt Zafof amr@atlcalwh\umdmg a

a I r 51
SRS i o, ANER RSty SUA FFURLS i woio 2
apbots omnemtreweiajive t2 thetcantrs.of the mMrgdmt ésuiatematedrthereln
e_entire .stress.caus

CABH AR BRGS0 ' M DEa W el 4 BiciBeR deand 7 e qleary,
ﬁgﬁ.ﬁ;{afa@w@amé witho#g iepertahféattreVer ahé idvérition! weight 2 is
carried by a shock absorber 1, which takes the form of a plate 4, one end of
which is secured to the plate (at the place marked by a X) and the other end
of which is fixed to or integral with a tube 5, which is arranged to rotate

around an arbour 6 forming the axis 7 of rotation of said weight.

Thus, any shock is mostly absorbed by shock absorber 1, which thus
maintains the integrity of arbour 6 around which weight 2 rotates. The
weight suspension no longer sustains the entire stress caused by the shock
and is no longer liable to be damaged.

The left part of Figure 1 shows oscillating weight 2 in its normal
situation, i.e. when the timepiece is not affected by any shock. The right
part of Figure 1 shows the situation of oscillating weight 2 when the
timepiece sustains an axially directed shock in the direction of arrow A.
Weight 2 sinks by a distance -h relative to its normal position, causing plate
4 to bend and to play its parts as shock absorber 1 as shown in Figure 1.

The left part of Figure 2 shows the same oscillating weight 2 in a
normal situation, with the timepiece unaffected by any shock. The right part
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situation, i.e. when the tinmepiece is not affected by
any shock. The right 25 part of Figure 1 shows the
situation of oscillating weight 2 when the tinepiece
sustains an axially directed shgck in the direction of
arrow A, Weight 2 sinks by a diStance -h relative to
its normal position, causing plate 4 to bend and to
play its parts as shock absorber 1 as shown in Figure
1. The left part of Figure 2 shows the sane

O%ﬁ" iHig@e Z‘QhkﬁﬁszH% sttubfiod of%&ét@t?cr %Wl‘ke%' q:%at th8 |I§{;¥3"stut§ ains an

the tTnepiece unaffected by an
- Bixiadly ditegted: skockhinvibhetdirection wdtarmw Bf omaogltﬂ tcﬁthmmmctlon of

¢ R AoV af 29 Lo Y o ft@iaale b oS T e Brmal pgsition,
amausing plaéé ghto Behd and tagdirlpldyyits pdrsbadtdckhabsorber 1, as
ative Lo Its normal position, causing plate 4'to

HWQHB @¥erd-play its part as shock absorber 1, as

5 shown in Figure 2. In both cases, it wll be noted
that t(h&oth eaees. dovil brigetps thay tube Sidoasovatrndergo any axial

AR08 g £0355, b TSR RIOHBh IR B s

bavitbereferencéitg figuré 6.pl ate 4, acting as shock absorber
1, 10 is preferably arranged bet ween oscillating

vei ght A2 wilicalsh Beesgdnoih Flgmeeﬁﬁplbtéﬂ Ebmn?g as rshﬁ@ﬁ@b@brber 1,
urface 2 S, opposl

o Refrably alidach hatween 4 Cpgliaing.qweiatt 42: ba piasa & of
t %M@ént@"l%s aﬂfangaﬁén't 'ﬁ‘fé’él@%t EEHécé %f&qﬁeiéﬁt T8®hich is
be provi ded ecor at i on can be

vPBPesite the ﬁhéa%&k wihigte plate dpisstingshiis dirgtths sn therback cover

SRS eb ec%5 | gh N9V B! oL EEH Wikt on, which
means ForPISGH ting T e qnay R Rro; neth & %tr"h
stasice h’mjbedefmaﬁfemew%él?ﬁ@v@lgrs g@@pphgécglagmtfaﬁfﬁxample It
us be damage 0SSi
OB PELPra4aRd 1) SR8 SRaRe TooWAlnGots BEbisbake in the
| Byert Qﬂhe§h§ckar’tﬁe4%ec‘!8?b@a §ﬁﬁa§é g2 Eﬁ)rﬁg %lt@%ﬂ[%}t%lth the

a principle, taken exanpl e
abﬂﬁ'éﬁowreﬂmcbmusm&sdémmednent and Figure 4 is an

A possible embodiment for limiting the shake concerned is shown in
Figures 3 and 4, which are simplified diagrams of a principle, taken by way
of example. Figure 3 is a plan view of this embodiment and Figure 4 is an
enlarged cross-section along the line IV-1V of Figure 3. In these Figures, the
stop means consist of a groove 15, made in oscillating weight 3. A retaining
tongue 16, which may form the end of a banking bridge 17, penetrates this
groove 15 with some play, as is clear in Figure 6. The plays are calculated
such that weight 2 never touches the back cover or the timepiece plate in
the event of a shock.

Figure 5 is a plan view and Figure 6 is an enlarged cross-section
along the line VI-VI of Figure 5, of a particular practical embodiment of the
present invention. Figure 5 is a partial view, on the back cover side of the
timepiece, which shows oscillating weight 2 integrated in movement 3.
Surface 23 of weight 2 may be provided with a decoration and appear



5

10

15

20

25

30

enl arged cross-section along the line IV-1V of Figure
3. In these Figures, the stop neans consist of a
groove 15, nmade in oscillating weight 3. A retaining
tongue 16, which may formthe e&f of a banking bridge
17, penetrates this groove 15 Wth sone play, as is
clear in Figure 6. The plays are cal cul ated 25 such
that wei ght 2 never touches the back cover or the
tinmepiece plate in the event of a shock. Figure 5 is
V. - :
altlgllr?g@phée f‘r}%@@é’r\?ﬁ %PEE fcg,\éé uF-"‘i‘@JrEn* ?% 8k %ngo%iigi ﬁ%rgbé&ﬂze view
proéd:hecmlecbamsm rlkaMmethehmbjpctee{eme |pnesae‘§jnti ionenfiorg ane aids
[ rt.ial he. back .cover side
eoipfeBBhiRo e ﬁ%ﬁﬁ?célg% .vr%?nﬂ G aRics q’tfrﬁeavegtﬁand 6.
OV|ded

;
'W'nt ﬂog?ﬁ%r%ﬁ Gﬁuéﬁ& ﬁBﬁP J%atet‘ﬂrwélgﬁa ayy BﬁFté?ftShOCk
bagkoasater andiigWefindd IsbodB ﬁé@'tl?@'%ﬂaﬁ@ o} F@g&bﬁfr%x}fhﬁl‘ﬁly semi-

of the mechanismfornmng the subject of prese
i srewlar sacton@. diniss sectonprisisessrash inthe peripkeradzone dhereof, to

v M VAR SR B, FsMEPSeTeths Bt e 5. The
ointel‘meﬂlaté zabeoTbsﬂuétainUeﬁ\A%eai'eéaldeﬁemwel ?Eﬁscél'hﬂl zones
a sec

TR 2 Sesirn GRIAS 4B Eorl Hen weﬁq@e%ﬁéq ANy sheck applied to

t BeEiRafing Weighgci | I ating weight 2 and in the central
zone 11?hereof to tube 5. The internediate zone 12

si tuat %ebﬁfe‘fﬁo‘H‘OF @a@eﬁqelhté’rﬂ?é PheCHS H] gbctopP gﬁs:pe nt is to

has a resilient at can end I n € eve
anyo\ed@apaappltheu leaye adns soinneatingigenwrabjzong. 1’(]3@ peripheral

o T S S0ty B FEANG 279 001, 1

Ctl'rmﬂﬁtkmsC@fnSécﬂbr gas ssufflciémiy tHin Piker &ms wiIDBald théYesired
ag)“ggll ained clearly in the aforecited CH Patent No
2

- 1f the thickness of sector 9 is suffici ently
thin, the arns will have the desired 15 flexibility.
Fi gur eFgure & ipiaaplan vigvopf ome embediment obfsestart @i slggwn in

SBQ}@E)ecﬁve in Figure 7. It is clear that intermediate zone 12 includes three
resilient arms 18, 19 and 20 that start in peripheral zone 10 and are
directed towards central zone 11, which surrounds the rotational axis 7 of
oscillating weight 2.

Figure @ is a plan view of another embodiment of sector 9, which
forms the shock absorber of the present invention. Here, intermediate zone
12 has only two resilient arms 13 and 14 connecting peripheral zone 10 and
central zone 11 of sector 9.

To finish this description, we will return to the cross-section of Figure
6, which we will associate with the perspective view of Figure 7.

Arbour 6 and its axis 7 about which oscillating weight 2 rotates, is
secured to plate 8 of the movement 3 outlined in Figure 5. Weight 2 is
carried by semi-circular sector 9. Peripheral zone 10 of this sector 9 is
secured to weight 2 by means of screws 21. The central zone 11 of this
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perspective in Figure 7. It is clear that internediate
zone 12 includes three resilient arns 18, 19 and 20
that start in peripheral zone 10 and are directed
towards central zone 11, which surrounds the
rotational axis 7 of 20 oscil14ling weight 2. Figure
9 is a plan view of another enbodi nent of sector 9,
which forns the shock absorber of the present
invention. Here, internediate zone 12 has onIy t wo

et 87 s, Scld To 3be 5"l RBFS1GeBi5 2 Tl § ppteE rroaly

debout pthour, 6. wWe ball blearing ®5n|starrar1mdcmem&eaenrboon6ca‘nd tube 5.

Fi 0, Lch il
'éﬁﬁe[)%ewr\?egg Btng PogerEven ks tbesS s The segirakpart 27 of
alﬂ"?ci,\“sa!*iﬂﬁaI Bé‘arﬂfgf% ligfittéd oWk SRout & S hBR th'e?e aﬁ%ﬂy befiveen a

to plate he novenent 3 outlined in Figure 5
wehghidep 38 magler rane@rbbyr Seand @ key|28. B brdrives a wheel 30,

PG Bhoi%01000's b S5 Lerb 2 e BB G4 88 ggctr o
t bo smd?tubeeﬁt Bigufe Bsshomesuihed seotdrdis @ﬁwwzmam&enﬁeen tube 5

5 1ot f bout . ar.b
Sent"Rbast a0 3he’ b Et ik Sheneoet dinesl o drivgs a first
5mteﬁhédn‘été’Whe%ﬁs@tf 310€W1ﬁ|bﬁ %ta’i'ﬁs hThair l\é%ﬂldg"ﬁi Qﬂnﬁdﬂﬁﬁ ratchet.

and the central pa he sane beari™n

f Prbeer datef thishbirst ‘sh%eidsetemluoitsm@etwem Qllalq/%bénd@brldge 17,

5 I [

a3t ls BleRBed By tonGud e et B tnd 6 Fike Stifeidht2, said
s foreyLEcheing iRPodisssd into thecafioeecitect groofe 1650 said tube
5. Figure 6 shows that sector 9 is sandw ched between
tube 5 and wheel 30. The sane Figure also shows that
wheel 30 drives a first internedi ate wheel set 31,

whi ch starts a chain leading to a winding ratchet. 10
Arbour 32 of this first wheel set pivots between plate
8 and a bridge 17, which is extended by tongue 16
that limts the axial shake of weight 2, said tongue
bei ng i ntroduced into the aforecited groove 15. -8-
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CLAIM5 1. Gscillating weight (2) for automatically
wi nding a tinepiece novenent (3), the weight pivoting
off-centre relative to the centre of the nopvenent and
made of a single heavy material, characterized in that
it is carried by a shock absor%er (1) that takes the
formof a plate (4) one end of 5 which is secured to
said weight, and the other end of which is fixed to a
tube (5) arranged to rotate about an arbour (6)
formng the axis of rotation (7) of said oscillating
Gscillating weight according to claim 1,
characterized in that stop nmeans are inplenented to
limt the axial shake of said weight (2) in 10 the
event of any shock. 3. Gscillating weight according to
claim2/1. cl&a’c:iitatiegi neihtn(2)h éar abmmammwrmmﬂmgoasﬁlmemece

O dvethd B, 1 meOhe BiyoRipS ihcehy S TRtk Uine! agatre of the

t InedverasnBanhd engdel opla é’ingféaﬁéa\i},g nRite 8IS characterdzedtin that it is

Gsci |l ating weight accor to claim 1, characterized

i Gafripg by gesshgskahsorhsr (13 ﬂaatrtahg% theyiarmeeha 9éata (dkpaaend of
h | at

el %, S8 BALP pa ot Bnd TR 2R pod ol BB PR o

pltuhee (5)45)rralageﬁsta hatateo aboof anrarbgyor @ﬁ;|fnnhmlgythe axis of rotation

t 9), th 20 i ph | 10
ot gfedd %égi@a@fé:&%@ﬁ the oscillating weight (2) énd)
o e b A o BB T hfobl i v
p@fdéphfé"a@is é'lfédarﬁ;ﬂﬁhfét‘ﬁeé%‘ffﬁlf‘% 59 shSﬁé'df id wei ght (2) in

| e that can bend in the event o any shock app
t the peefiany8hosl. wei ght (2). 25 6. Oscillating
wei ght according to claim5, characterized in that the
i nt er medi afscillating Welghtraccoatingdaslainv®, clematiecied am theat the

t(%gﬂpoéﬂ%%apg;({o%%&%\%&agﬁpm%%%‘(1ij hlch T %a eoltnaéal éié?]t fH), and
which is penetrated by a retaining tongue (16) that forms the end of a
banking bridge (17).

4. Oscillating weight according to claim 1, characterized in that the
plate (4) is arranged between said weight (2) and the plate (8) of the
movement.

3. Oscillating weight according to claim 1, characterized in that the
plate (4) takes the form of an approximately semi-circular sector (9), the
peripheral zone (10) of which is secured to the oscillating weight (2) and the
central zone (11) of which is secured to the tube (5), the intermediate zone
(12) located between said peripheral and central zones having a resilient
middle that can bend in the event of any shock applied to the oscillating
weight (2).

6. Oscillating weight according to claim 5, characterized in that the
intermediate zone (12) has at least two resilient arms (13, 14) directed
towards the axis of rotation (7) of the oscillating weight (2).



