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rel ates to an anchor escapenent for a tinepiece, such as a |mm“ﬂﬂm““mmmmn|
escapenent. 5 Anchor escapenents generally conprise fixed |
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agai nst inpacts in that they prevent the anchor from noving beyond its | ock
posi ti onsseghementhe watch is subjected to inpacts and thus prevent the

pal | etes of the anchor from being able to strike the escapenent 15wheel .
Howeveér, there are anchor escapenents which do not have such fixed
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1 shows ttpaet'\ tl%?%lretvlarg r;'heOJnc}%rr] from moving beyond its lock positions when the watch is subjected

to impacts and thus prevent the pallets of the anchor from being able to strike the escapement

15  wheel.

However, there are anchor escapements which do not have such fixed limitation members. In
this case it is a particular arrangement or shape of the toothing of the escapement wheel and/or
of the pallets which fulfils the function of limiting _oscillations of the anchor during normal

20  operation of the escapement, i.e. which defines the lock positions of the anchor. Examples of
such escapements are described in the documents CH 101651, CH 569997, CH 343898, DE
1162290, GB 682566 and US 3146581. With thé exception of that described in document CH
569997, these escapements all have the disadvantage that, when the watch is subjected to
impacts, the anchor can move beyond its lock positions until the impulse beak of one of the

25  pallets strikes the escapement wheel. By way of illustration, Figure 1 shows the position of an
anchor escapement without fixed limitation meinbers after an impact which has displaced the
anchor in the direction indicated by the arrow F1, while the anchor was in its lock position
where its en‘try pallet was blocking the escapement wheel. It can be seen that the impulse beak
of the entry pallet is in contact with the rim of the escapement wheel. In a similar manner, upon

30 an impact having the effect of displacing the anchor in the opposite direction {Figure 2, arrow

F2), the impulse beak of the exit pallet comes into contact with the rim of the escapement wheel.



"anchor escapenent without fixed [imtation nenbers after an inpact which
has di spl aced the anchor in the direction indicated by the arrow Fl, while
the anchor was in its lock position where its entry pallet was bl ocking the
escapenment wheel. It can be seen that the inpulse beak of the entry pallet
is in contact wwth the rimof the escapenent wheel. In a simlar manner,
upon 30an i npact having the effect of displacing the anchor in the opposite
direction (Figure 2, arrow F2), the inpul se beak of the exit pallet cones

into contact with the rimof the escapenent wheel. Such contacts between
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i npact having t fect of causing the anchor to | eave the said range of
defined by an entry lock position where the entry pallet blocks the escapement wheel and by an

exit lock position where the exit pallet blocks the escapement wheel, characterised in that the
25  escapement wheel compriécs, at its periphery, protrusions arranged so that:

- upon an impact having the effect of causing the anchor to leave the said range of
displacement in a first direction, the impulse face and the back side of the entry pallet can
come into abutment on two of the protrusions respectively and thus stop the anchor,
without contact between the impulse beak of the entry pallet and the escapemeht wheel,

30 and/or so that

- upon an impact having the effect of causing the anchor to leave the said range of



*di spl acement in a second direction, the inpul se face and the back side of
the exit pallet can cone into abutnment on two of the protrusions
respectively and thus stop the anchor, w'thout contact between the inpul se
beak of the exit pallet and the escapenment wheel. 5The protrusions can
conprise first protrusions |ocated between the teeth of the escapenent
wheel and each being able to serve as an abutnent for the inpul se face of
the entry pallet in the event of an inpact having the effect of causing the
anchor to | eave the said range of' displacenent in the first direction, and
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the second direction. The protrusions are Rreferably rounded. The said
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def i mgd hiysplddémed®imfksebafatiRttidnhe entry pallet and/or of the exit pallet
and with which a |lock beak of the teeth of the escapenent wheel can

cooperate. The corner is preferably defined by a return plane and by a | ock
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15  to leave the said range of displacement in the first direction. '

The protrusions can also comprise third protrusions located on the front flanks of the teeth of the
escapement wheel or between the said teeth and each being able to serve as an abutment for the
impulse face of the exit pallet when the impact has the effect of causing the anchor to leave the

20  said range of displacement in the second direction.
The protrusions are preferably rounded.

The said means for limiting the oscillations of the anchor can comprise a corner defined by the
25  lock face of the entry pallet and/or of the exit pallet and with which a lock beak of the teeth of

the escapement wheel can cooperate.

The corner is preferably defined by a return plane and by a lock plane which are formed on the
lock face of the entry pallet and/or exit pallet, and the protrusions are arranged so that:
30 - after an impact having the effect of causing the anchor to leave the said range of

displacement in the first direction as far as the said stopping of the anchor, one of the said



‘two protrusions can push the anchor towards its entry | ock position until
cooperation between the | ock beak of a tooth of the escapenent wheel and
the return plane of the entry pallet finishes returning the anchor to its
entry |l ock position under the action of the rotation of the escapenent
wheel ; 5and/or so that: after an inpact having the effect of causing the
anchor to | eave the said range of displacenent in the second direction as
far as the said stopping of' the anchor, one of the said two protrusions
can push the anchor towards its exit |ock position until cooperation
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surfaces so &Ehesscapimwhvhest transiti on between the inactive surface and
each of the active surfaces. The said nenber is preferably a single-piece

menber conprising an opening for its nopunting on the bal ance staff and a
pr ot r usi ofneaRehonand e psgenementvhepkrag sar80F Prrdpeed 2t RENBIBRKFY part acting as an
i mpul se pin.

15 In particular embodiments, at least one of the anchor and the escapement wheel is produced
from a fragile material such as glass, diamond. silicon, silicon carbide, crystallised aluminium

oxide or another material based on one of these materials.

In one embodiment, the anchor comprises a fork having a fork notch and homns, and the inner
20  face of each hom is rounded so as to soften the transition between this inner face and the

corresponding inner face of the fork notch.

In another embodiment, the escapement comprises a member for transmission between the
anchor aﬁd a balance staff, this member comprises a part acting as an impulse pin, the said part
25  comprises convex active surfaces and an inactive surface connecting the active surfaces to each
other, and the inactive surface is convex with a radius of curvature which is greater than that of
the active surfaces so as to soften the transition between the inactive surface and each of the
active surfaces. The said member is preferably a single-piece member comprising an opening
for its mounting on the balance staff and a protrusion extending radially and constituting the

30 said part acting as an impulse pin.



‘The escapenent in accordance with the invention is typically a Sw ss | ever

escapenent. The present invention al so proposes an escapenent anchor for a

ti mepi ece conprising a fork having a fork notch and horns, characterised in
that.the inner face of each horn is rounded so as 5to soften the transition
between this inner face and the corresponding inner face of the fork notch.
The present invention further proposes a nenber for transm ssion between a

ti mepi ece anchor and a tinepiece bal ance staff, conprising a part acting as
an inpul se pin, the said part 1Oconprising convex active surfaces and an

i nacti ve it @pam&e HNRESHAEe WE 1RG Ve ForSY b RERSa §QisERGE cfaP&hent,
characterised in that the inactive surfacé is convex with a radius of

curvature which is greater than that of the active surfaces so as to soften
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becone apparen romre oW n escrlp Ion given with
referenceumm the attached dramnngs I n mhlch 20F|gure 1, already discussed,
shows a plan view of an escapenent of a known type receiving an i npact
having the effect of causing the anchor to | eave its normal range of

di spl acerBrtprésentanvienticsit fudher poposena mléingerrfer tzqnsraissiemblgwehinsadumém aghows t he

same escapement receivin act h the.e f. Gausiing the anchor
to | eave a:?l & "GP TRl araé‘ﬁegaf?fw'a'}’ '%Tar?ag's % ér%é’c Fion opposite

t o t hE) f icostprising exmverommve surfaces and an mactwe surface connectmg the active surfaces to each
other, characterised in that the inactive surface is convex with a radius of curvature which is

greater than that of the active surfaces so as to soften the transition between the inactive surface

and each of the active surfaces.

15  The invention also relates to a timepiece, such as a wrist watch, comprising an escapement, an

anchor or a transmission member as defined above.

Other features and advantages of the present invention will become apparent from reading the

following detailed description given with reference to the attached drawings in which:

20 - Figure 1, already discussed, shows a plan view of an escapement of a known type
receiving an impact having the effect of causing the anchor to leave its normal range of
displacement in a first direction;

- Figure 2, already discussed, shows the same escapement receiving an impact having the
effect of causing the anchor to leave its normal range of displacement in a second

25 direction opposite to the first direction;

- Figures 3 and 4 show an escapement in accordance with a first embodiment of the
invention with its anchor located respectively in its entry lock position where the entry
pallet of the anchor blocks the escapement wheel, and in its exit lock position where it is
the exit pallet of the anchor which blocks the escapement wheel;

30 - Figure S shows an intermediate position of the escapement in accordance with the first

embodiment of the invention upon an impact having the effect of causing the anchor to



“Figures 3 and 4 show an escapenent in accordance with a first enbodi nent of
the invention with its anchor |ocated respectively inits entry |ock
position where the entry pallet of the anchor bl ocks the escapenent wheel,
and in its exit lock position where it is the exit pallet of the anchor

whi ch bl ocks the escapenent wheel; 30-Figure 5 shows an internedi ate
position of the escapenent in accordance with the first enbodi nent of the

i nvention upon an inpact having the effect of causing the anchor to | eave
its normal range of displacenent in a first direction;* Figure 6 shows the
final positi eaveis ddifalesdyspeaEplicemends 6 Gifsdaifedomi th the first enbodi ment of
the invention. upon an inpact such as that defined in relation to Figure 5;
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of the i nventhesnit ppishofthe anghercyhich klecks thegedapemant whealie| ation to Figure 11;

Fi 13 sh ' ' ol i
igure 13 s g}r/%%reaﬁ Shgk%ﬁ%r{aﬁ{étn?édt tep;%%ftlgh 8hhe Iesc%}%ﬁleﬁtsiﬁ aRSERL \hlfh HE §e9§,ﬂf;1nce

with the sec enbo : f € 1nvention upon an I nmpact having
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- Figure 13 shows an intermediate position of the escapement in accordance with the second

embodiment of the invention upon an impact having the effect of causing the anchor to
20 leave its normal range of displacement in a second direction opposite to the first direction;
- Figure 14 shows the final position of the escapement in accordance with the second
~ embodiment of the invention upon an impact such as defined in relation to Figure 13;

- Figure 15 shows a plan view of a part of an escapement in accordance with a third

embodiment of the invention;

25 - Figure 16 shows a plan view of a part of an escapement in accordance with a fourth

embodiment of the invention.

In reference to Figure 3, an escapement in accordance with a first embodiment of the invention
for a timepiece such as a wrist watch comprises an escapement wheel 1, an anchor 2 and,
30 mounted on a balance staff 3, a member for transmission between the anchor 2 and the balance

- staff 3 constituted e.g. by a roller table 4 and a safety roller 5. As in a traditional Swiss lever



25 -Figure 16 shows a plan view of a part of an escapenent in accordance
with a fourth enbodi nent of the invention. In reference to Figure 3, an
escapenent in accordance with a first enbodi ment of the invention for a

ti mepi ece such as a wist watch conprises an escapenent wheel 1, an anchor
2 and, 30 nmounted on a bal ance staff 3, a nmenber for transm ssion between
the anchor 2 and the bal ance staff 3 constituted e.g. by a roller table 4
and a safety roller 5. As in a traditional Sw ss |ever escapenent, the
anchor 2 is nounted pivoting on a staff 2a and conprises an entry pallet 6
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lock face 12, a lock plane 17 and a return plane 18 fornlng an angl e
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protrusions 21 regularly distributed an?ul arly and forned on the rear flank
of the lockbeak 19 0fatooth8 of the escapement wheel 1 comes to be housed in the corner defined by

the lock plane 17 and the return plane 1 8 of the exit pallet 7 (Figure 4).

20  According to the invention, the escapement wheel 1 has, at its periphery, formations for
protecting against impacts, i.e. in this first embodiment: |
- first protrusions 20 regularly distributed angularly and formed on the rim of the wheel 1
between the teeth 8;
- second protrusions 21 regularly distributed angularly and formed on the rear flank of the
25 " teeth 8;
- third protrusions 22 regularly distributed angularly and formed on the front flank of the
teeth 8.

The notions of "front" and "rear" must be understood within the framework of the present
30 invention with respect to the direction of rotation, designated by R, of the wheel | when this is

being moved by the action of the motor organ (barrel) of the timepiece. The second and third



‘25teeth 8; third protrusions 22 regularly distributed angularly and forned
on the front flank of the teeth 8 The notions of "front" and "rear" nust
be understood within the framework of the present 30invention with respect
to the direction of rotation, designated by R, of the wheel 1 when this is
bei ng noved by the action of the notor organ (barrel) of the tinepiece. The
second and third protrusions 21, 22 provide the rear and front flanks of
the teeth 8 with a convex shape. The first protrusions 20 are in the form
of waves advancing in the inverse direction to the direction R The
Pr ot r usi qpSnglns 2it 22 ﬁ?ov?dre%e%ér ahPHOH ANk bilet&dth & WARE 80REx SABe. 2Bhel fifst
provi ded "bet ween each first protrusion 20 and the second protrusion 21
whi ch i s reefrisions2q ve in the fasmef wavaes advagripng i the ipveese direptiande gidlirgstioaRance gap
24 s pr o FlnOBhYRD). 93Gh ol sbiHied” R Sleince B s bR delblidleB{ QLA US! ON 22
which is co secutlvet lereto in |rect|on pposite to t Irection R
As shown first pﬁwtguweéoﬁn@mw@ondm@tmsm 21 rwhacdtis sm«tcnqudhqete ipthe disectipe Ranchor 2
was in it | [
di spl g’m n'gs%ﬁlté({%%%%or & 02?"lg ]%OIdgﬁwr’jmbt@ﬁYlSE& 'i)rpll I catﬁ Zglg%d ﬁgﬂ'%gﬂ%\?\llo%& i.e.
of causi i whieh ianerisenutige theretodmthe diregtion opprsite toahﬁgtreelﬁonoﬂ spl acenent defi ned
by its entry and exit |ock positions, the entry pallet 6 is directed
towards the rimof the wheel 1, which causes the wheel 1 to nove back by
reason ofAgshews goFiguras 5 aml daepomrimpmlakme lplabewkileltbe arfichondewasdnitheryand t he

e 8 BhotfoR bnd S G M SR Ly bl s GBI 2 6 h@GFectdy OF Lhe ST 1Y

pallet 6 ¢cO contact wth SI o I gure e shape of
t IheOI 1Bpr ohdncmdj:y tﬁé)arpm R, is. df hatsmlgmheeamehm 2ttgpleagaritsinmouagl range of d‘xmldcsmerflgcek 11
sliding o AU e ac
unti | thed~| dﬁb}p sc?g xflﬁmké’ﬁfl TP R ctggr%émicw\tm& dst]I 1riréen mﬁg‘g. nst a

pr ot rusi m&nl,m@wameﬁﬂxc whetel tl ho mom)lmloby telasoniofffhelcoepefaion bétiveappd loels t o t he

protrusiqn 2 forc ng, t o cause .t.he e to, turn.int irection
P pos & o gk P oad b § Bk Wyt R TRCor koML peller & s tBusefader of

protrusi ahe aﬁryepanamembemds dogtattavithajsetniston Mnelghre ZQ 1THeGhipérofithen t he
directjon R wheel 1 and the anchor E%are t afﬁ Ef' rﬁ;gd Thr oughout t he

move tRf%tf}?E’ﬂ ye&"H@ t?’ﬁﬁlazﬁmen{ R&oPtRYE e Inpulsk OnJRE PIGIAN ot 6

remai ns gt thedfstifl @Misaglthan/iiddl T fdenovie ®edk uhtil he bidkide |9rwkhes=h@ppepms¢ Edned
illustrated in Figure 6, the i ulse geak 0 of the ent ¥ {et 6is
fogue @Ea&

| ocat ed |’Ht°tah\é°‘l9ptea§f"§ﬁc,aé’"§&'ﬁ‘°2 } He tis moment she impuls appliesfler | t he

anchor 2 th&profthsinBrch fofteitdndin@id dfaYlsé A€ WhED$ itd tultinMe difrdEridRloppdsits torhe 20
pushi ng and Slldaﬂ'tg!’ on the 25i npul se plane 11 _then by the | ock bea}‘k 19 of a

tooth 8 plsAimR edhe l{gpl-;ﬁjdqﬁ«,apphgs tp g{emrqi.ruﬂoaaé a force fending to cause the w

20 | to turn in the direction R. The wheel 1 and the anchor 2 are thus stopped. Throughout the
movement caused by the impact, the impulse beak [0 of the entry pallet 6 remains out of contact
with the wheel 1. In the final stop position illustrated in Figure 6, the impulse beak 10 of the
entry pallet 6 is located in the clearance gap 23. Once the effect of the impact is over, the
anchor 2 is returned to its entry lock position by the protrusion 20 pushing and sliding on the

25 impulse plane I then by the lock beak 19 of a tooth 8 pushing and sliding on the return plane

18 under the action of the motor organ driving the escapement wheel 1 in the direction R. -

As shown in Figures 7 and 8, upon an impact taking place while the anchor 2 was in its exit lock
position and having the effect of angularly displacing the anchor 2 in the direction indicated by
30 the arrow F4, i.e. causing the anchor 2 to leave its normal range of displacement defined by its

entry and exit lock positions, the exit pallet 7 is directed towards the rim of the wheel 1, which



‘18 under the action of the notor organ driving the escapenent wheel 1 in
the direction R As shown in Figures 7 and 8, upon an inpact taking place
while the anchor 2 was inits exit lock position and having the effect of
angul arly displacing the anchor 2 in the direction indicated by 30 the
arrow F4, i.e. causing the anchor 2 to | eave its normal range of

di spl acenent defined by its entry and exit |ock positions, the exit pallet
7 is directed towards the rimof the wheel 1, which causes the wheel 1 to
nove back by the cooperation between the | ock beak 19 of a tooth 8 and the

return planes i WifeeltiNg ni[%%'k %)ao\%% lrt]}?ezfo%}?’er&ﬁq bEtu'%eAztgP }ylgﬁ Geai-(arg%' Ho_?ﬁ)];B %nﬂe exi t

pallet 7 conmes into contac otrusion I gure ape of

t he pr ot rthereunn plangk ofithesexitipaliet froand Merimpulse faomt § ofulee exitipallét Fsoinssinfoace 11
sliding on e .orotrusi . i [ b back
ant 1 hepldi Bl GbiNA Sl Ho e B4R usl8 2V RERIs hil SIS 050
(Fi gur e 8p comiinue,hhesimpolseface t haidingpolteprétasen P2 tiusptill emising thetwheglrladr usi on 22

a force tending to. cause t heel . 1 turn_in the direction ogjte to
the di ecT?‘berPa%f “'&h\ﬁﬁeg’a‘i&“‘rfé&?a%‘°sﬁ"&}8“‘@e?36%‘1“? ae"%a"}sﬁ)a R'Re" Sbornoczlor(gl }"%%5)'2 { a force
t endi ng tthiseamsat thiénmilsedce 1 | tappliesirorthé protrimiondd2racfotce amdiRg tol¢agsethewheel and

t he ancho are, thus st o . rpu - 2Nt y the

i npact, t té’%‘l"rrﬁ% seg'ricélﬁréggp%%ge tg;l-}&tcﬁreegke@ :‘{ v%]gﬁhg?)\é&‘;?%%%ﬁgégg{hgof cont act
with the prwelion20 alforce teadihj madausttopwineh] to tom in thedgtatiah &d Tiha wheduraed 8, t he

i mpul se beak 10 of the exi llet 7. 1s |ocated i,n the cl ance. gap 24.
nee ¢ he BF 1158 e g it PRouSoudipe Rerddl Se by rEmpaf IPARES 1t s exi
| ock positidakbh0 bfthé &t patlat7 rambianoi 2f @untdei wigh thiasvhedl il dimthe Ginaltstop posipar se pl ane

11 then by the logck beak 19 of .a tgoth 8 pushi an | i di on the return
oi ane 1 JpRiiee i BeusE; O roptceigan, BFesheed T Rt FRdubihisndt, “wheo)
1 in the Ohdeqld dffett thhegﬂn]?IidﬂiisS‘ov‘éﬁme aMHoPEisSt;rblﬂheH m&&kﬂ_lc&kﬁloﬁmb’yrti&m%, tpe )
escapenent is_ prqtecte r any contact between the inpuls ea of the
pal | et s 6?’0‘7“%% o _lw&sg%}lg e Siﬁlpfa"FiY\ﬁ’@H%g}'@é"“\%Fﬂ‘o t°t}iatf°°6‘é$ ng
necessar ypdshink BRIAHEIn@Bn e r&0GEIRRY 8 uSdbA R abtion Al idtbrargaiidiRihgidens on the
pallets 6, 7, 20the protrusions 20, 21, 22 not being involved in normal
oper atd oneseapemprt veheeldja thersirectigR s, during the design of the escapement, the
pallets 6, 7 can be shaped and di nensioned in order to optimse the

efficiency of the escapenent, e.g. as described in Pat ent application EP
1892589 b\ thip wvay. e sechimpacsyafe eqramingHbe peenemgay ippretesisd from any contagh pe

desi gned @acahdefhphite bedR 16 BAME pARE 67 ARNHE MRel of Thi fesBR s aBhisved without25

it being necessary to impose an arrangement, shape or particular dimensions on the pallets 6, 7,

20  the protrusions 20, 21, 22 not being involved in normal operation of the escapement. Thus,
during the design of the escapement, the pallets 6, 7 can be shaped and dimensioned in order to
optimise the efficiency of the escapement, e.g. as described in patent application EP 1892589 by
this applicant, and then the protrusions 20, 21,22 can be designed according to the shape and
dimensions of the pallets 6, 7.

25 _
When the impacts described above take place while the anchor 2 is in movement between its
two lock positions, with the impulse pin 15 in the fork notch 14a or between the homns 14b, the
impact will first have the effect of displacing the anchor 2 as far as one of its lock positions and
then, if the force of the impact is greater than the force holding the anchor 2 in this lock

30 position, moving the anchor 2 beyond this lock position. The protrusions 20, 21, 22 thus carry

out the role described above.



“When the i npacts descri bed above take place while the anchor 2 is in
novenment between its two | ock positions, with the inpulse pin 15 in the
fork notch 14a or between the horns 14b, the inpact will first have the
effect of displacing the anchor 2 as far as one of its |ock positions and
then, if the force of the inpact is greater than the force holding the
anchor 2 in this |ock 30position, noving the anchor 2 beyond this |ock
position. The protrusions 20, 21, 22 thus carry out the role described
above. When an inpact takes place having the effect of causing the anchor
2 to nove towards one of its |ock positions, while the anchor 2 was inits
ot her lock position, i.e. of causing the anchor 2 to nove in the direction
F4 whi | e WhenmSimipaict itdkss aderhyvihg thie effers bf ¢ansingthe amchbhZtodhsveedwapds dad ofiiis | e i t

nos i mer ek S o Sl e R Dt s PTHRES0 reRE g sioue e SRR 281 "o 2 e

present imseribithedireQioofFs peaile itowak arits entre foek 'posntmntdnm thagieecddbn ES@hmaem’wast S
produced from ra . Sti nge
Bloh b gn 4SS Pigpt ingn. & mEohe 16 spinias e phc buftnerpia B st £ i um
oxi de or hikiehimi@hemoadsenbokéelarehorane of these materials. By avoiding any
contact between the inpulse beak 10 of the pallets 6, 7 and the escapenent
wheel 1 during an inpact, severe stresses inherent in the contacts between

edges andrieiprdsat @pvedtich isvPactrdlar mr&hln&hd@séa&s@panémmméd fracbre a\fagile t he
fragility OfgﬁuCh a material. In this respect it wll,. als ot ed t hat

t he roundBYe&Ard 5e? ’Gfte?ﬂé""ﬂi'r“(‘itpll*ﬁ‘é‘i 13n&e syph asgfass. diamogd, syl] I°B’t‘1ts 0?83 i84uci ng t he

stresges chatdleRl eldmiiurh Bride oNdtRG nfatdvials beRA oh Bfe ¢fahdseingtefials. 7Bﬁm\dndulige
.escapenent wheel |. Thus the escaﬁeqent nd t he anchor or one of

these, caWYBentst BeRyeandhs imrufse feak | Pé&]elpé“%; Jrﬁ“%\a“e eSGPEMERL W EFS! tIHP’d“grranner

e.g. by d&eapﬁcease‘vdré/ﬁreggaanﬁ&.@ﬁulme@E%LtEats b’éaw%ns@g‘eelﬂh anfeadarepbided, the
invention is illustrated in Fi ureg{ 9to . The escap enent in accordance
ene

wit h t hi svRighgisesce s cEPmeMIbly W gilityof F‘thtaﬁ%ﬁ‘erlah Iaé'asfeaefﬁb'é“w %0 t he

first enmbediotRmat B caRded %patmhesﬂ?aa@mai 20,28, I BhivsPBIeRPing e kiressa?’  Of
t he escapenent wheel and for P@acenent of the second protrusions 21'
(1

whi chlar ecreairdydbe @P‘aF'éhstt"eﬁalh?P%J if: ¥ ped the pscaremepievhesl 4 wheel and no

| onger entirely on the rear flank of the teeth of the said wheel. In one
25variation, the third protrusions 22' |ocated on the front flank of the
teeth of Thysthesscapemenhvhedhdand theanchond o escaf shesel con berpredvsedsiaisechtaeet h and

could al st?agh@ maehiNE & héoRihid ﬂﬁm%@'eg. WH%@;I) reactive ion etching DRIE.

20 A second embodiment of the invention is illustrated in Figures 9 to 14. The escapement in
" accordance with this second embodiment is identical to that in accordance with the first
embodiment except for the shape of the protrusions 20', 21", 22' of the escapement wheel and for
the placement of the second protrusions 21' which are loéafed at least partly on the rim of the
said wheel and no longer entirely on the rear flank of the teeth of the said wheel. In one -
25  wvariation, the third protrusions 22' located on the front flank of the teeth of the escapement

wheel could be separated from the said teeth and could also be on the rim of the said wheel.

Although it is preferable for the means for limiting oscillations of the anchor in normal
operation of the escapement 1o be provided on the anchor and/or on the escapement wheel both
30 for entry and exit, the present invention does not exciude the use of a fixed limitation member,

e.g. of the pin type, for the entry or exit and of limitation means provided on the anchor and/or



“Al'though it is preferable for the means for limting oscillations of the
anchor in normal operation of the escapenent to be provided on the anchor
and/ or on the escapenment wheel both 30for entry and exit, the present

i nvention does not exclude the use of a fixed limtation nmenber, e.g. of
the pin type, for the entry or exit and of limtation nmeans provided on the
anchor and/or the escapenent wheel for the exit or entry respectively. In
this case the protrusions of the escapenent wheel woul d, of course, be
useful only on the side, entry or exit, where the said limtation nmeans

wer e | ocah@ebcapementvIREITOF e edil@ earrye&e;wcwdny/ R thiOtusE e phﬁuaml dfe to
escapenents of which the escapenent - s .forned not a‘fq\ pl ate as

shown butCsEApeme w@eﬁwwpe%fearsabawsfu'wéwgé{l? o §oLErs SEk eﬁdhwt% t he

entry anq,,ﬁmntmg,@;rlse;ée B&atgdescri bed in patent application EP 1914605. In
this case each of the two plates can have protrusions for the pallet with

which it cooperates. 10lt has al so been noted by the present inventor that

consi der 3Rl ReGRNRER pFaBht RN dif BOAIPITBPG eScapah MUY Whith thdiskapRhnedthe anchor
of an escapenent and the inpulse pin, in particular if these elenents, or

one of t Heleel is rmedngs by @ pataiastsheym %Pth&m#l@ermcéﬁq Rlptes sgpegitsih i n Figure 3,

the transibhRing&idRE entry@nd &G@ﬂall&@ﬁ@de@énb@@ﬁﬁba%f&b ihéahxoﬁleﬁ 19114%05 In
correspondi ng i-nner face of the fork notch orned an edge 14c. In

t he eventthiskaseigachpdtheriwp glarg canhsive protrasiens ferthe pallsicyith whigh msmpﬁm%e pin 15
can strike or be struck by one of these edges 14c. Depending on the

mat eri al s used, such striking can danage the area of the edge 14c and/or

t he i Hbullshassisa bee notad by ke presentinventes thetipasiderable damage gan resitdTambismpapts ch wi | |

be free t&ggagﬁwlf&rkto@@ gﬁmpsmn elqe-rﬁsw, Eﬁﬁlﬂ]etpinofh JaReLeef fmeEegurtehlfS

shows an enbodi ment o e tnvention I n I nner faces 25 of
horns 26 edmentseorzome labthemy ig/arequoriiees ffar atregile maseriat Anshows im Bigaredothe

transiti Ot%nsn%tﬁ nogen%@e iﬁgg?ace oPeath HS’& 140 Elfdsthgcc;r . fght eWaI:photQhé fBHd >

radi us of curvature ese I nner taces e correspondi ng
i nner f aceschAfa sffotnied biyen kdgedttc.hIn2Be evEhi thwatcﬂwebeelgsnmemd ta@n impaGthe t he

conta pressur.es and_thus.the r ced.. T hor is
typicall ymﬁ’?ﬂ(sgdﬂ ac?"r%rrl#eaor Fgmfcﬁ‘ by%n gf];tp'%‘?g&%glll& D% ? Ondh%'ﬁgtﬁlgﬂgm l'i con,
silicon oaed)lsuteh strqu;;zdaahhm@dheadrmfmﬁndg@mmdforthanmtdlmrpm*rr:ﬁ. er¢vah bisalsed on

one of th éerla S, ang hi,ned .by. deep reactive |o ng. In a
conpar abI nﬁ ¢ andiprogdupe © ‘ﬁB‘ftb‘ﬁﬁi] bﬁ)ﬁﬁf §°u'58V%*“ aro'F Wgn H%glls g B pin 15,
when in td];erahbxaﬂl.lextebb rl-'agurs hghews in embalichent yf tha theention ncyhnclmtheﬁnmegrzls as
shown, es en its.c ng ndry cal . surface pl anar
U T ace T34 AT 75 R R RaER e o] GOTER P PR S Gor Fapsiton, wibino
" 20  edge, in other words a transition with a large radius of curvature, between these inner faces 25

and the corresponding inner faces 27 of the fork notch 28. Thus in the event of an impact, the

contact pressures and thus the risks of damage are reduced. The anchor is typically produced

from a fragile material such as glass, diamond, silicon, silicon carbide, crystallised aluminium

oxide or another material based on one of these materials and machined by deep reactive ion

25  etching.

In a comparable manner it will be noted in Figure 3 that the impulse pin 15, when in the

traditional shape of a half cylinder or cylinder segment, as shown, has edges 15a between its

cylindrical surface 15b and its planar surface 15c. When the watch is subjected to an impact,
30  one of these edgés 15a can strike or be struck by the fork of the anchor. Depending on the

materials used, such striking can damage the area of the edge 15a and/or the fork of the anchor,

1



‘30one of these edges 15a can strike or be struck by the fork of the anchor.
Dependi ng on the materials used, such striking can damage the area of the
edge 15a and/or the fork of the anchor, or even break the edge 15a and
produce chips which will be free to nove in the novenent and di srupt
operation thereof. Figure 16 shows another enbodi ment of the invention,

whi ch can be conbined with that of Figure 15, in which the inpulse pinis
formed by a protrusion 29 of a single-piece nmenber 30 acting as a
transm ssi on nenber between the anchor and the bal ance 5staff. The

si ngl e- pi ece 30 has an eni n 1.in.order for it .to be unf ed on
he bal ar &R theiige 8- ARG wifon B 8L olnive i o gV £ o
fragi | e ndidreptioptrasanheres. flgamslo shovesamother emtodheant ofshd incannion avhidhcan be

crystallised. alumniu xi de_or anot her teri bgsed on one, of .t hese

RGN L A A R A

pr ot r ude ssirghdpiadel iyentier Bactipg is Plransiyiscibn Memberbetvwaen thaahchdPardfithd batansenber 30

havi ng_t he Ppﬁﬂ%ﬂgllo 31. The, Rprotrusion pos nvex | ateral
[

3§9 hgs t wo 3P ing C

surf aces ¥t SPRSCRMSMOETANAER R ORSRINg 3L prdenfpr ihgde moppisd an %o surf aces
33 are thalaacd yiafé Bhesimaigsiecaimeniber 3 o typitailpprodited WhmGfragdéateridlGuchaidt act
and cooperate.wth the fork of the anchor .during nornal erat|j of the

o5 Caponnralassartand. Siion: ShiAtR EroLS BRG] fia RLpOR Fraan BB el bl |

i npul se Pinbnd of thddkanAA¢HAIsQind frlachiRdddlydéey @it ionStchimgNFHe PrvtrdsidiaW eX
cylindrical surfggﬁy34 of a_greater radius,_of curva%%5§g15thﬂn t he surfaces

33. Thi s RO i BCHEREL AR aar prrhitef y/pey gt REMMpul se

pin lfp amd. ithe hfb@«ﬁﬁbr\/@ hd3 tW& BppoeiAg CorvBalaterd] surfacEs3 ih Hedoelesh sb@nén@ e ai Nt O
contact with the fork of th? anchor durjng nor m}l operatiqn of the
escapemeriame FHindpe Thesedwsyriages I3ase b petiye surfases ofthp rotgysion 28 ewhigh catieyes t o,

define t hRwBh@dinPERYbrate At 1R fob & tRSMARS MBiMg rioAmAlpEmRtie of@ecar ance of
horns and cl earance of corners. In the present invention the convexity of

this sur feseapemantyigkhesamemannss asthp pdindpcad srsteee hib of theimpylsspin 4 £ Thegad

transiti off iRSrolsao0 iERRhedy A DRvex Wi iR sddacRBd of DErestl hdiGEoR4nafet t hus
to renove the edges 15a in order to feduce the contact pressures and thus

t he riskghasrthy 3 n Thisguréage At cestespands wetheplanse pustice Ls) of thedmpeler pinpact s.
The radi us Qf isfiﬁéc‘(i% W tRe Qhselthf éﬁyﬁét%ﬁ&d?ct‘f'to' c_%mg mﬁ e&.t;c@wpg myikioginent 1y

smal | so that the transitions 35 are soft, | ave a large radius of
cur vat ur eanchondusing fiormpleoperayon ofthpceseapempenss by thesamefwayas ehetsurface d b thin t er ns  of
25 cl ear ) - - S] ' nmber 30
 an' be achEed BREND BN o BN She R e e R AT e

_ 1 ef er encehomnsiand Fliegranag of corhers.clarthdygesgnttincenton the cenvexsitysdthas surfaed I4gnakes f orm a

singlg pi iﬁgo%gm% gWst%\t\iall Wﬁtﬂeﬂﬁﬁl%f oW EARGIR ihe M3 PlhaGRE aPement
wheel " (1) and an anchor ( , the anchor (2
surface 34 and thus to remove the edges 1 5a in order to reduce the contact pressures and thus the
risks of damage in the event of the watch being subjectéd to impacts. The radius of curvature of
the surface 34 is chosen to be sufficiently small so that the transitions 35 are soft, i.e. have a
large radius of curvature, and sufficiently large to preserve sufficient safety in terms of
25 clearance of horns and clearance of corners. The single-piece member 30 can be associated with

a safety roller of the type designated by the reference S in Figure 3. It can be attached to this

safety roller or form a single piece therewith.
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“conprising an entry pallet (6) and an exit pallet (7) cooperating with
teeth (8) on the 5escapenent wheel (1). each of the entry and exit pallets
(6, 7) having a back side (9), an inpulse beak (10), an inpulse face (11)
and a lock face (12), the anchor (2) and/or the escapenent wheel (1)
conprising nmeans (17, 18) for limting the oscillations of the anchor (2)
during normal operation of the escapenent to a range of displacenent
defined by an entry | ock position where the entry pallet (6) blocks the
escapenment wheel (1) and by an 10exit |ock position where the exit pallet
(7) blocks the escapement wheel (1), cljgf@cterised in that the escapenment
wheel (1) conprises, at its periphery, protrusions (20, 21, 22) arranged so
that: upon an inpact having the effect of causing the anchor (2) to | eave
t he said range

of displacenent in _a first di ion (E3 t.he | se face

(1) “and & e g8 FBrFF B ngaf p@otsiiehl witk] (EICRaGE 21 REaIBE2ED 1t hon
on two (20, Z2dmpprizingtanentpy pdlleu®) amisan(eXid pall2l(7) 2&permtgpet icetb(§) cankk t hus st op
t he anchor (2), w thout nt gct. bet ween, t he i I beak 0 the entry
pal | e{g (6) aﬁ%fa?%“bggeﬁbéﬁ@ﬁ% s "Y\r/? fyd °"§ﬁ8i‘%§*‘l’s Zﬁlaﬁ’g{’” ab é)cé‘ns}d&g% Apact
havi ng the efihpadde bedk @a) sn mgpulsadacagrinand { Bk face (12 vte ahtter iaok/octhge of
20di spl acenent in a sec direction (F4) . the i se face and t he
back side ( 9fs°61?°"%°ﬂb“"é“>?r{l? b%{’l‘*?rglng('%a"sc(éﬁ' ‘é&ﬁ?éﬁﬂqr;@%%ﬁf‘ﬁ!ﬂaﬁ%"s éﬁ&% Jsheno o)
of the protr¢»idans: fotflal opdratiddf theSpmpeinented y ranpcloftdisphcahanpdéfived apahor (2),
Wi t hout contact between the inpul se be 0),.of the exit pall 7) and
the escapemefRX{REpOs(ipp W hfgélgeggﬁgﬂ&l,%gé’%ﬁ)tg? ?’Fﬁ?)’ef“ﬁmcwtﬁflrﬁﬂﬂ"%tby(‘"
char agt er i sedxit ldck paition whefeahdlexrpatlét Y B)ibiaeks he @scaptnenP@heeC@Neharacerised St
protrusions (2 ocated between the teeth (8) . of the escape wheel (1)
and each bei ﬁfh&%‘ﬂ-{"’e“f@e@@?‘\)@eﬂé SOTRBRS AL S‘?%W’erty HEOTHHNGE g’g’ ?1222) (11) of
the entry pahh@iged & thath the event of an inpact having the effect of causing
t he anchor (2) to | eave the said range of displacenent in the first .
direction (F3), U082 §nRast wngéhfa%ﬁawfﬂ@ws ﬂre_(ﬂngle% BRkRVIBRTAET N Tof ¢ he
exit pallet (7) aisplidememVeRtirsPliredion (MAEHe iRPikdcd N€) fldfueTbacioéide@ysf ng the
anchor (2) to |l eave the said range_ of displacenent in the second direction
(F4) .15 the entry pallet (6) can come into abutment on two (20, 21) of the protrusions (20,

21, 22) respectively and thus stop the anchor (2), without contact between the

impulse beak (10) of the entry pallet (6) and the escapement wheel (1),

and/or so that .
- upon an impact having the effect of causing the anchor (2) to leave the said range of
20 displacement in a second direction (F4), the impulse face (11) and the back side (9)
of the exit pallet (7) can come into abutment on two (22, 20) of the protrusions (20,
21, 22) respectively and thus stop the anchor (2), without contact between the

impulse beak (10) of the exit pallet (7) and the escapement wheel (1).

25 2 Escapement as claimed in claim 1, characterised in that the said protrusions (20, 21, 22)
comprise first protrusions (20) located between the teeth (8) of the escapement wheel (1)
and each being able to serve as an abutment for the impulse face (11) of the entry pallet
(6) in the event of an impact having the effect of causing the anchor (2) to leave the said
range of displacement in the first direction (F3), and to serve as an abutment for the back

30 side (9) of the exit pallet (7) in the event of an impact having the effect of causing the

anchor (2) to leave the said range of displacement in the second direction (F4).



"3Escapenent as clained in claiml or 2, characterised in that the said
protrusions (20, 21, 22) conprise second protrusions (21) |ocated on the
rear flanks of the teeth (8) of the escapenent wheel (1) or between the
said teeth (8) and each being able to serve as an abutnent for the back
side (9) of the entry pallet (6) in the event of an inpact having the

ef fect of causing the anchor (2) to |l eave the said range of displacenent in
the first direction (F3). 4Escapenent as clained in any one of clains 1 to
3, characterised in that the said protrusions (20, 21, 22) conprise third
protrusions (22) located on the front flanks of the teeth (8) of the
escapenent wheel (1) or between the said teeth éB) and each being able to
serve as Jan Ebnapereet asclagimedyia claymp | os @. gharaeterised yn it theymideprptrusioas (281 21.7) in
the event of 29)%*115559&% Jaaé}dmsihﬁge(z?m&&td Rl FIaRE Jribke (@RCRIbrhe) tO |eave
the said range o |sl|?Tac ment 1 n the second direction (F4). Escapenent as
cl ai med in aeseapameEnovhee] @) prbetween the said heertu(@) @nd; egedubeing ablede sarveeassai d

pr ot rusi ons : i iDL any..one of
Gl ai e 1 o Eonedhy (i becl (PURE o RRERER D 23 L FBc BN

osci | | at i ons effgct pfrausimgthe pnchon (2Longave the said cangn ef dishddcement imthe firse | ock f ace
(12) of the 8 éclii%{n?%w et and/or of the exit pallet (6, 7) and with which a
| ock beak (1 ? 0 he teeth (8) of the escapenent wheel (1) can cooperate.
Escapenent as clained in claim®6, characterised in that the corner is

defi ned a : - - (L [ are formed on
t he IockQ‘?ac(Iazgc?&%“glttjg4 ‘?ﬂ@e%%'%}l ?}glgg?ff%gaflﬂsat]g)%?ﬁ%%&? éed]]é}(l}amﬁg{lfet (6, 7),
and i19 t hat ptegusiensd2h2dt22)somaprise (M@, prafusioRA(R2 pioeatedlrangheteaht flankslofithe af t er
an inpact hayj ef f f [ h g sai d
range of di s%ﬁﬂ@ﬁéﬁ@ﬁ?e els%a%% rh%nqﬁhgfg# F’cﬂmrg%tytgignotﬁg%Igggeeté@)fa‘a}?eilacg%glﬁ%%s}gfod ,

st oppi ng of tdree @ranhbutmed)for therenpuBe Yace{1 19 hthe exitpallei 7 pin dhieravent@fisn ( 20, 21)

can push the. anchor. ( rds its entr C gsitipn until cooperation
ot ween t he. IR e e A SShsp heinf U (nl e el Elbnit iR, 5) ' ano
t he return pimthesdcd®)dirttidnB4)entry pallet (6) finishes returning the anchor
(2) tqgqits entry lock position under the action of the rotation of the
escapenment wheel (1); and/or so that: 5after an inpact having the effect of
causi ng tshe @sap@tient 29cliibed Dame ohd 6l ctansl] foar) gearsrteridedsinhiac therdii i n t he
second direction (F4 far as the said stopping of the anchor (2), one
(22) of the g%ﬁ“ﬂ“é%&%&iﬁﬁgﬁ%ﬂg‘df 2, 20) can push the anchor (2) towards
its exit lock position until cooperation between the | ock beak (19) of a
tooth (8) of the escapenent. wheel (1) .and the return plan 18) of the exit
pal let (P fErfaBHRN S i 4 OPh e o Y Shargeiprisgdin dha ﬁ’elgﬂgﬂ‘eb‘&sfﬁi on -
underagt he acliiftthgQhe dsBiBlatiddt 8f he BncBbr (2) comprise a corner defined by the lock face (12)

of the entry pallet and/or of the exit pallet (6, 7) and with which a lock beak {19) of the

teeth (8) of the escapement wheel (1) can cooperate.

7 Escapement as claimed in claim 6, characterised in that the comer is defined by a return |
25 plane (18) and by a lock plane (17) which are formed on the lock face (12) of the entry
pallet and/or of the exit pallet (6, 7), and in that the said protrusions (20, 21, 22) are
arranged so that: |
- after an impact having the effect of causing the anchor (2) to leave the said range of
displacement in the first direction (F3) as far as the said stopping of the anchor (2),
30 one (20) of the said two protrusions (20, 21) can push the anchor (2) towards its

entry lock position until cooperation between the lock beak (19) of a tooth (8) of the

14



‘'t he escapenent wheel (1). 8Escapenent as clained in any one of clains 1 to
7, characterised in that the escapenment wheel (1) is produced as a single
pi ece. 15 9Escapenent as clained in any one of clains 1 to 8, characterised
in that the anchor (2) is produced as a single piece. 10 Escapenent as
claimed in any one of clains 1 to 9, characterised in that at |east one of
t he 20anchor (2) and the escapenent wheel (1) is produced froma fragile
material. 1l1Escapenent as clainmed in claim 10, characterised in that the
said fragile material is glass, dianond, silicon, silicon carbide,

crystallised al um ni um oxi d r_apot her material based on e. of these
malerials, 25 12¢eRsaRRel ULandthy seten planedTe) o the eap pple (gL himishes 11
characteri sed i nrdnliihg tHiQNnEHIE (R ko KUMAY IR PositidnQunderihickion &f thérokatibebrLh (28)
and horns (26), and in that_ the inner face (25) of each horn (26) is
rounded so as toM€steRIMhEhee Gisition between this inner face (25) and the

cor respondi ngné/BfRrthdtace (27) of the fork notch (28). 30 13Escapenent as
claimed in any one of clainms Ito 12, characterised in that it conprises a

menberd (30) for giteras jmrast heNing dheglisrt of prvsing thegnchor ) de kayedhowidreagerof j n

that this nmenber gisg@eneHTR ke%8Sna dP&iibn (FAP hs REAS tRGsadBstébping®PtHeachdl N (15) ,
in that the said part %59 conpri ses convex active surfaces (33) and an
i nactive .surface(ﬁ@i'):( Rhibe £a1 v pratrusions (2. 2Q)cpmpysh theaashor ) gostadsdisher |

and in that the phaeti yRitdHuhAcBodedibn beiwe@NKEMHcbdaR éﬁ))'b%ﬂo’dﬁl (8 of @iy vat ure
which is greater than that of the active surfaces (33), so as to soften the

transition (35) BEEREESA! Wil (! handithe retusnplangdd8yofahe exi galleabhl figsheshe acti ve

surfages (34). ExgapapeRlanédr &) iBditldtkobaiith dnder hOR%BR bEE RRfioh B t hat the
said nmenber (30) is a singlepiece nenber conprising an opening (31) for its

nmounting on the Hglespapenest wheelgld a protrusion (29) extending radially and
constituting the said part (29) acting as an inpulse pin (15).

8 Escapement as claimed in any one of claims 1 to 7, characterised in that the escapement
wheel (1) is produced as a single piece. |
5 |
9 Escapement as claimed in any one of claims 1 to 8, characterised in that the anchor (2) is

produced as a single piece.

10  Escapement as claimed in any one of claims | to 9, characterised in that at least one of the

20 anchor (2) and the escapement wheel (1) is produced from a fragile material.

11 Escapement as claimed in claim 10, characterised in that the said fragile material is glass,
diamond, silicon, silicon carbide, crystallised aluminium oxide or another material based
on one of these materials.

25

12 Escapement as claimed in any one of claims 1 to 11, characterised in that the anchor
comprises a fork having a fork notch (28) and horns (26), and in that the inner face (25) of
each horn (26) is rounded so as to soften the transition between this inner face (25) and the

_ corresponding inner face (27) of the fork notch (28).

30
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‘Escapenent as clainmed in any one of clainms 1 to 14, characterised in that
It consists of a Swiss | ever escapenent. Escapenent anchor for a tinmepiece
conprising a fork having a fork - notch (28) and horns (26), characterised in
that the inner face (25) of each horn (26) is rounded so as to soften the
transition between this inner face (25) and the corresponding inner face
(27) of the fork notch (28). Menber (30) for transm ssion between a

ti mepi ece anchor and a timnepi ece bal ance staff, conprising a part (29)
acting as an inpul se pin (15), the said part (29) conprising convex active

surfaces (33t ol 08GLL 1EmSUR! 868631, PONSRI00 L 0G: PEbyReop f2ces

(33) to each™® aracteri I‘nactive sur
convex W t h anendeli (38) fof transmissibo b&wedn thhancborgméabdancblstaff iinhlait tmn‘md:dnlmr act ive

surfaces (33) Q as:to I{ & e transition g I nactive
Surt ace. (5 o SRR 0 P @S wlibF i SPYS R s e hadloy ToCH VR
escapenent ammbmemadwemcamg/sxmﬁaeescoi3)(ahdaamac]Jv!= snrﬁa&: (3ahcoan®hog thaactpleal ned i n
claim 51 Ly %urtlarcanég} t%seélc nothrgl?,mg En tﬁgl tﬁ:eI i?fallcrttleg sulrﬁllcec(liijﬂ irsncc';l'ancx with a radius of

curvature which is greater than that of the active surfaces (33), so as to soften the

transition (35) between the inactive surface (34) and each of the active surfaces (34).

14  Escapement as claimed in claim 13, characterised in that the said member (30) is a single-
10 piece member comprising an opening (31) for its mounting on the balance staff and a

protrusion (29) extending radially and constituting the said part (29) acting as an impulse

pin (15).

15 Escapement as claimed in any one of claims I to 14, characterised in that it consists of a

15 Swiss lever escapement.

16  Escapement anchor for a timepiece comprising a fork having a fork notch (28) and horns
(26), characterised in that the inner face (25) of each homn (26) is rounded so as to soften
the transition between this inner face (25) and the corresponding inner face (27) of the
20 fork notch (28).

17 Member (30) for transmission between a timepiece anchor and a timepiece balance staff,
comprising a part (29) acting as an impulse pin (15), the said part (29) comprising convex
active surfaces (33) and an inactive surface (34) connecting the active surfaces (33) to

25 each other, characterised in that the inactive surface (34) is convex with a radius of
curvature which is greater than that of the active surfaces (33) so as to soften the transition

(35) between the inactive surface (34) and each of the active surfaces (34).

18 Timepiece comprising an escapement as claimed in any one of claims 1 to 15, an anchor

30 as claimed in claim 16 or a transmission member as claimed in claim 17.
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