Description Tl MEPI ECE HAMVER Technical field [0001] The present invention
relates to a cl ockwork novenent hamrer 5 designed to cooperate with at

| east one first and one second heart- pieces of the novenent having
correspondi ng axes of rotation |ocated apart fromeach other. The hanmer
conprises in particular at |least two parts, a first of which is designed to
be nounted on the novenent so as to be nobile in relation thereto. The
second part 10 conprises at |east two support surfaces designed to cooperate
with the first and second heart-pi eces, 1respectively. The first and second
parts of the hammer are connected to each other so as to allow |imted
novenment of one of the parts in relation to the other. [0002] Typically,
this type of hamrer is used in chronograph novenents to 15 return the
organs i ndi c@ddsegptiorme neasured to zero. Cenerally, the first part of the

hanmrer is nmaintained on the plat v by a stepped screw
allowi ng the hammer to pivot to ﬁ@ﬁ&&ﬁ'ﬁ&?@“ﬁ rn-to-zero function. In
fact, the chreRAfiaPkeigovenent conprises, in principle, one or several
heart - pi eces, integral with the 20 chronograph nobiles, thensel ves bearing

organs to i nd0Qn]e Thenpreseshinvention Tietetes Heaat clpclovwk Broreniest drastmen be
struck by_the ha r. launched into rotational .or translation venent,
inder . Uha pr essur BEURNEY 45 AeRROTE VL Res DR fRS 2 Poa SPEMOed
external return-tgiee8s0of Rk F RlovBRmERE havitly dobeSpBndingSsxed i haak®T 25
conprises support surfaces designed to cone into contact wwth the periphery

of the correspondi lfgatpshaparpfreaeeachoother.idet iaminen coapasesin partipgar gwi nt ai n
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movement so as to be mobile in relation thereto. The second part
10 comprises at least two support surfaces designed to cooperate with
the first and second heart-pieces, respectively. The first and second
parts of the hammer are connected to each other so as to allow

limited movement of one of the parts in relation to the other.
[0002] Typically, this type of hammer is used in chronograph movements to
15 return the organs indicating time measured to zero. Generally, the
first part of the hammer is maintained on the plate of the movement
by a stepped screw allowing the hammer to pivot to perform its
return-to-zero function. In fact, the chronograph movement
comprises, in principle, one or several heart-pieces, integral with the
20 chronograph mobiles, themselves bearing organs to indicate time
measured. These heart-pieces are designed to be struck by the
hammer launched into a rotational or translational movement, under
the pressure of a spring, in response to the activation of an external
return-to-zero control member. For this purpose, the hammer
25 comprises support surfaces designed to come into contact with the
periphery of the corresponding heart-pieces to drive them in rotation,
then maintain them in a predefined position when the organs

indicating time measured are returned to their respective initial



2 positions. It is crucial for these support surfaces to be arranged
precisely in relation to each other, on one hand, and each in relation to

t he correspondi ng heart-piece, on the other, such that the indicator organs
resume their initial positions with good precision and 5 sinultaneously. To
achieve this result, it is sometinmes necessary to adjust or correct the
hammer. State of the art [0003] Various solutions have been proposed to neet
t he abovenentioned requirenments, in particular hanmer structures conprising
several 10 conponent parts whereof the zelative positions or orientations
are adjustable, for exanple, using eccentrics. [0004] More particul arly,
chronograph novenent provided with return-to- zero hamrers neeting the
definition provided above have al ready been described in the prior art. 15
[ 0005] I ndeed, patpoditidss. 3t G43crdeial fRBMESSESURIOIT Lsiidces))todbs cardrered a
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rotatably nmounted on the novenent, wh second part,
the lever, conpriseganso résgses theifednifjakddsdionsopéttatgoad tpretisnhemdt - pi eces

of the nmoyenent. [Q00 From the rs tive of their connection, it is

pl anned t arranges'ﬁw? Pﬁ?lr'ﬁrBé'i ﬁ?} a?fg\ﬁvﬁéﬁﬁ r&éH@r'&l'ﬁ ﬁomeﬁ%u’?%ﬁes%%(p@, in one
of the edges of tagusEEIBRIrdceUR harhi@rt op of which is arranged bearing

agai nst an 25 edge of the hamrer body to define a pivot point of the |ever

rel ative toStatedb#gartThe hammer | ever is al so engaged between two tabs of

the hammer bpghanhi/ghoeXLSRHRD nE9S BethdS8poled FmaditndbobigmbatSHed

requirements, in particular hammer structures comprising several

10 component parts whereof the relative positions or orientations are
adjustable, for example, using eccentrics.

[0004] More particularly, chronograph movement provided with return-to-
zero hammers meeting the definition provided above have already
been described in the prior art.

15 [0005] Indeed, patent US 3,643,422 (EBAUCHES BETTLACH SA) describes
a chronograph movement comprising a return-to-zero hammer made
in two main parts, connected to each other so as to allow limited
movement of one of the parts relative to the other. A first part of this
hammer, the body, is rotatably mounted on the plate of the

20 movement, while the second part, the lever, comprises two bosses
designed to cooperate with two heart-pieces of the movement.

[0006] From the perspective of their connection, it is planned to arrange a
protrusion having a generally triangular shape, in one of the edges of
the hammer lever, the top of which is arranged bearing against an

25 edge of the hammer body to define a pivot point of the lever relative
to the body. The hammer lever is also engaged between two tabs of
the hammer body which extend on both sides of the ends of the lever

so as to prevent said lever from moving in the direction of its length.



so as to prevent said lever fromnoving in the direction of its length. 3
Mor eover, each of these tabs has an engaging rim the two rins making the
hanmer | ever integral with the body. The solution proposed in this American
pat ent does, however, present a significant drawback due to the neans

I npl emented to keep the lever in contact 5 wth the hammer body, nanely a
relatively significant bulk of the hamer in the regions |ocated around the
support planes of the lever. Such a bulk may be inconpatible with the
current requirenents of high horology, shich is tending to devel op
novenents with grow ng conplications while also trying to preserve the

di nmensions that are 10 acceptable for the cases housing these novenents.

[ 0007] Patent US 3,796,041 (Smths Industries Linmted) also describes a
chronogr aph noveneloresvep) eachdfathesé tabs thaszam eryagines rinh) theotwasntss. A
first part is pivotably nounted on the plate whil|e being able to
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due to the fact that the two parts nust be at partially superinposed
to enabl e their coBdelrta bHIK mgyrkeinaompatible Bithktheagpest requiréreenisneldi at e

eturn to zero hoanbngiueley: 3R FaRAEG e Ry RRBREFbMaY Pub Frengesi gner
i n the arrangenent cathplidiions WiiROgKkaRPyin® Yo tpreserve the dimensions that are
10 acceptable for the cases housing these movements.

[0007] Patent US 3,796,041 (Smiths Industries Limited) also describes a
chronograph movement comprising a return-to-zero hammer in two
parts. A first part is pivotably mounted on the plate while being able to
be actuated by a lever controlled from an external control member.

15 This first part supports the second part, via a pin around which the
two parts are free to turn relative to each other. Moreover, an
additional pin is provided, integral with the second part and engaged
in a hole arranged in the first part, to limit the amplitude of the relative
rotations between the two parts while also arranging a certain play

20 between them. The structure described does, however, have a
substantial bulk in its thickness due to the fact that the two parts must
be at least partially superimposed to enable their connection.
Moreover, this bulk happens in the immediate vicinity of the support
surfaces designed to cooperate with the return-to-zero heart-pieces,

25 which leads to constraints for the designer in the arrangement of the
chronograph counters.

Brief description of the invention



Brief description of the invention 4 [0008] The primary aimof the present
invention is to sinplify the known structures of the prior art. Additional
obj ectives of the present invention aimto inprove the reliability of the
devices of the prior art and, in particular, inprove their behavior over
time and with wear. 5 [0009] To this end, the present invention relates to a
return-to-zero hammer of the type nentioned above, characterized by the
fact that at |least one organ of the first part of the hamrer is connected
to an organ of the second part of the hgmmer via a ball and socket joint
formed, on one hand, by a protuberance having a disc-shaped principal
portion 10 and arranged on one of the parts of the hamrer and, on the other
hand, by a recess arranged in the other part of the hammer and having a

shape subst arfoped] yrheopimereirardf fhe praknpinvehtion ps abudimpafcthe kBGAN] A
bal | and socket joint advant agaé)usly enabl es the second part of the 15
hamer to pivot to SHuekiresiof e?ftorrértat"?\dﬁiét‘quﬁltﬁ@e?ﬁ"f%t %Hathe, P§Q§9<§‘§ to
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specific structure of ocC ol n so vantag eousﬁ§rl0r serves to
keep the second pardndpfn particiianmmprove tbanbebawm Nerttime and smth weart . Thus, it

IS not cruci | de itional nmeans to return the 20 second part of
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socket joint is arranged between the support sur e second part of
the hamer in thednerrggaudxfrumfllﬂpedtofcblnehamnm@ﬂs c@ﬁn{aﬁedzq) antorgevef , one
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at the level of a
one hand, by a protuberance having a disc-shaped principal portion

10 and arranged on one of the parts of the hammer and, on the other
hand, by a recess arranged in the other part of the hammer and
having a shape substantially complementary to that of the
protuberance.

[0010] A ball and socket joint advantageously enables the second part of the

15 hammer to pivot to a certain extent relative to the first part, so as to
promote a simultaneous return-to-zero of all of the heart-pieces. The
specific structure of a ball and socket joint also advantageously
serves to keep the second part of the hammer in contact with the first
part. Thus, it is not crucial to provide additional means to return the

20 second part of the hammer when the first part moves in relation to the
movement to release the heart-pieces.

[0011] According to one preferred embodiment, the ball and socket joint is
arranged between the support surfaces of the second part of the
hammer in the longitudinal direction thereof.

25 [0012] Moreover, one can advantageously provide that a first of the support
surfaces is arranged at the level of a first end of the second part of
the hammer, while its second end is engaged inside a recess which

has a complementary shape provided in the first part of the hammer.



the hamer, while its second end is engaged inside a recess which has a
conpl enentary shape provided in the first part of the hamer. 5 This | ast
connection makes it possible to further inprove the stability of the
mechani cal connection arranged between the first and second parts of the
hanmer. Brief description of the drawings 5 [0013] Qther characteristics and

advant ages of the invention will appear nore clearly upon reading the
detail ed description which follows, done in reference to the appended
drawi ngs presented as non- limting exanples and in which: [0014] - figure 1

shows a sinplified elevation view of the return-to-zero 10 organs for
chronograph novenent according to one preferred enbodinent of the present
i nvention, the return-to-zero hammer being shown in its |ocked position;
[0015] - figure 2 Biisusstaconneeticn makes ittpossidé tofurtheyumerdve thieesthlsilityer
playing a return-to-zero role for the chronogr counters. 15 Detail ed
oot i bt on of 1 neShiGanes BT GabSRBPRicg AIEAnDRs B g dh gFstaree Rt 1 on
view of a chronograpy of TRY $RiHheCONPri sing a return-to-zero hamer 1
according to one ‘preferred errb%di ment of the present invention. Only the
el enent s of Briekdederiptionofihie drawingsnt whi ch are essential to a good 20
under st andi n t I nventi,on have beepn shown. 017] In the. foll ow ng
desor 1 pti o, fera) (dfer (e 8RaRs e B iaresot 3 dyaliohodildppeita P
reference to an howbre thiflyPapbh ireBdifgr tHesBerfed déschipadn anGbRifellowsn a

conventional dial, by the index displaying the given hour. 25 [0018] A
smal | peripheral pdmg dn referenee dpothiewaprendade seawings apresenigd Agasnon-

limiting examples and in which:
[0014]

10 organs for chronograph movement according to one preferred

figure 1 shows a simplified elevation view of the return-to-zero

embodiment of the present invention, the return-to-zero hammer

being shown in its locked position;

[0015] figure 2 shows a view similar to that of figure 1, the hammer
playing a return-to-zero role for the chronograph counters.
15 Detailed description of the invention

[0016] Figure 1 shows a simplified elevation view of a chronograph
movement comprising a return-to-zero hammer 1 according to one
preferred embodiment of the present invention. Only the elements of
the chronograph movement which are essential to a good

20 understanding of the invention have been shown.

[0017] In the following description, the position of certain components is
sometimes defined in reference to an hour. This position corresponds
to that occupied, on a conventional dial, by the index displaying the
given hour.

25 [0018] A small peripheral portion of the clockwork movement plate 2 of has
been shown in the return-to-zero control region, whereof the lever 3 is
visible in the drawing. The return-to-zero lever 3 is arranged to be

actuated by an external control member (not shown), diagrammed by



been shown in the return-to-zero control region, whereof the lever 3 is
visible in the drawing. The return-to-zero lever 3 is arranged to be
actuated by an external control nenber (not shown), diagranmed by 6 an axis
line bearing the reference Rin the figures. Mre specifically, the lever 3
has a ball and socket joint wwth the plate 2 and undergoes a rotational
novenent relative to the plate 2 in response to a pressure exerted on the
external control nmenber. The ball and socket 5 joint is provided by an axis
or a post 4 which can be press-fitted ima hole (not shown) of the plate,
whi ch has correspondi ng di nensions. Alternatively, one can provide for
using a stepped screw screwed into the plate 2 whereof the step al so nakes
it possible to ensure good nmintenance of the lever 3 in the direction of
its axis of rotatiamaxisQineOdsingTihe refesendceoR iofthe fioetres. idorer spatifimallgt em ( not
shown) was al so djagra by an axjs |ipe. heayi the reference T. As
ot g 1 nf oPRLeTaE hane A seckehiint L migte BBR MR R Penmnt i s
mounted in a case § qoffRPEP MoverheMERAISRR t6 NPedpiate R 1ih RApohsoNgds at four
o' clock while the axis T is positioned at three o' clock. 15 [0020] A lever 5

of the return-to- zenessirarmerted drsthemxtarnd ¢amireymeimbeirt The bell andisackstt o- zer o
| ever 3, by its base,6, so.as to _be noved in re nse to an ti,on_on the
external 1ot urn-t JoRtrsPRYIERLDY ABE 7T 95t § ST Rp P BRs Bttt Waement of
the hammer |ever 5ndlg (A6t sEbwCH the slarRNeEHicH hbd doRresporgingidimansibihd.on and
can be of any type adapted to 20 the inplenentation of the invention. Thus,

in the present enmbdderagiively.rane ¢asyeiovilefor ysingiyelapeed sereMbseewsdliniot o pi vot
VLTS e DoeBB i 2l FHRKR s RUREET pob e IR efL % 2er
| ever 5 conprises maindgeanicedfthe eviedl8 imtHecdirddtien @ itb akis of retatianged,

10 [0019] The position of a setting organ or stem (not shown) was also
diagrammed by an axis line bearing the reference T. As non-limiting
information, one can note that, when the clockwork movement is
mounted in a case to assemble a timepiece, the axis R is positioned
at four o’clock while the axis T is positioned at three o’clock.

15 [0020] A lever 5 of the return-to-zero hammer 1 is mounted integral with the
return-to-zero lever 3, by its base 6, so as to be moved in response to
an action on the external return-to-zero control member.

[0021] The nature of the movement of the hammer lever 5 is not directly
connected to the present invention and can be of any type adapted to

20 the implementation of the invention. Thus, in the present
embodiment, the lever 5 is arranged so as to be able to pivot relative
to the plate 2 of the clockwork movement, like the return-to-zero lever
3. One sees in particular, in figure 1, that the base 6 of the hammer
lever 5 comprises an opening 7 inside which the post 4 is arranged,

25 this thereby also constituting an axis of rotation for the hammer 1.

[0022] The two levers 3 and 5 can be made integral using any adapted
means making it possible to ensure the transmission of a rotation of

the return-to-zero lever 3 to the hammer lever 5 without going outside



25 this thereby also constituting an axis of rotation for the hamer 1.
[0022] The two levers 3 and 5 can be made integral using any adapted neans
making it possible to ensure the transm ssion of a rotation oi' the
return-to-zero lever 3 to the hanrer |ever 5 without going outside 7 the
framewor k of the present invention. One can for exanple provide that the
base 6 of the lever 5 is welded on the face of the return-to- zero | ever 3
agai nst which it rests, or alternatively that the return-to- zero lever 3
and the hamrer 1 are fornmed in a single piece. 5 [0023] The two levers 3 and
5 can also be nade in the formof two pieces independent of each other and
arranged so as to pivot around the post 4. One can then provide an el enent
of the return-to-zero device arranged to act sinultaneously on both |evers

in response to an thadidrv@wbmkiofche toesert irtiaheibn CORE lcah foreR&hpRNStodideve t hei r
si mul taneous 10 rotation. [0024]1 According to one preferred variation of
e

the present inventtghtheaBase pafihe leveriq guvelded amiherfacarai-the relemsta-ever 3
i's provided with a%e% q?\?er ?"agﬁﬁl’sj Iwhickit 'r&é?,. Wél??rﬁ?ﬁ;elyp ﬂaqrtﬁé'qgl‘a}n-?&-r anged
the a é ba

in the region of ever superinposed’in re fon tot se 6 of the
| ever 5. The 15 bazarote\wdr Scarwbinerhasemen 1 laod toracbalih edsihgletpierse t he pin 8 and

t hereby mak ammer lever, 5 integral with the retuyrn-to-zero | ever 3 of
the rot at] ontloZab B RIS Iefass sgnd Rt Pt Gadsip e Jamm of dimacess  an
addi tional pin 9 iRgbhéndtiMt lof dRRDétRe %ﬁg‘ﬁ{m$ﬁséo 4sHBShigPEArdumdSEVE as

support for the end of a 20 spring (no exerting a force on the
| ever 3, this forceostdi Rnedtanythemprovidye amelamenivof dieeradumeld-Zero dewideng t o

Cne preferably | proABES i o ciiinasEC i AR BREH I CrStRsls At o
allow rapid activation of the external control member and drive their simultaneous
10 rotation.
[0024] According to one preferred variation of the present invention, as
visible in figure 1, the return-to-zero lever 3 is provided with a pin 8
press-fitted in a hole (not referenced) arranged in the region of the
lever 3 superimposed in relation to the base 6 of the lever 5. The
15 base 6 also comprises a hole adapted to house the pin 8 and thereby
make the hammer lever 5 integral with the return-to-zero lever 3 of
the rotational movements.
[0025] The return-to-zero lever 3 comprises an additional pin 9 in its part
remote from the post 4 designed to serve as support for the end of a
20 spring (not shown) exerting a force on the lever 3, this force being
diagrammed by an arrow referenced F, tending to maintain it in its
locked position, i.e. in the position shown in figure 1. One preferably
provides a notching done conventionally on the spring to allow rapid
action of the return-to-zero control.
25 [0026] The hammer lever 5 first extends, from its base 6, in a direction
substantially perpendicular to the longitudinal direction of the return-
to-zero lever 3, in other words in the direction of the axis line R. The

lever 5 then has a division, in its longitudinal direction, between a



action of the return-to-zero control. 25 [0026] The hamrer |lever 5 first
extends, fromits base 6, in a direction substantially perpendicular to the
| ongi tudi nal direction of the return- to-zero lever 3, in other words in the
direction of the axis line R The lever 5 then has a division, inits

| ongi tudi nal direction, between a 8 principal portion 10 which extends

| ongitudinally, having a bend, and a secondary portion form ng an
protrusion 11 on the periphery of the hamer lever 5 oriented toward the
center of the clockwork novenent. The jginction between the principa

portion 10 and the 5 protrusion 11 defines a recess 12 forned substantially
in acircle arc. The association of the principal portion 10, the
protrusion 11 and the recess 12 forns a lip, the function of which will be
described bel ow. [§{Tjal Peetidi 10GHIEH eplentis Whglidridlg, Navifig a Bénte anbd
rounded end 13 near which a protuberance 14 is arranged, this protuberance
being 10 ori ent ec® BRCYNMEBrYPPEIAN I9AMET ameretiusiannd ennhedrasiphenepliBe. The

protuberance 14 h rﬁmf}rﬁetveﬁué’séﬁé'r‘itleé‘! 'té(u%r@%ﬁéﬁ@‘rﬂér PG thENcidekwdiR! | oved
by a second generally di sc-shaped portion whi ¢ as a diameter greater
than the w dth of mbeemenstThejunaion letwp8028e drirecied npartiod 1oapdithes a
second prjncipal part 17 partially cased | 15 the first part, i.e. the
namer | ever 5. THECLUEBRY aFfnesa troeshd2 innad subsigaliAly Bippbre B f aces
18 and 19, specififad bysddiidof he prRRefbBRRh FI1AHE pRofusNayHidRky in the
figures, designed to be noved in contact wth the heart-pieces 20 and 21
during the return-necesy &2 foroysea dipi tha furictionef sthighwilrkepteswibed detow.20 [ 0029]

Th d 7-0f t.he hammer h ] | ted sh d
Compr i ses. o HOPZI T PHACPaf RO PR GHE AEPetre THdes: SRR
correspond subst anyhigh! ¥ brotlibérafteensi Bnar@hgkde thisP protuberance being

10 oriented in the direction of the clockwork movement center. The

protuberance 14 has a first substantially rectilinear portion 15
followed by a second generally disc-shaped portion 16 which has a
diameter greater than the width of the first portion 15.

[0028] The hammer 1 comprises a second principal part 17 partially cased in

15 the first part, i.e. the hammer lever 5. The second part 17 of the
hammer 1 bears support surfaces 18 and 19, specifically two in the
embodiment shown non-exhaustively in the figures, designed to be
moved in contact with the heart-pieces 20 and 21 during the return-to-
zero operation of the chronograph counters.

20 [0029] The second part 17 of the hammer has a generally elongated shape
and comprises a first end 22 formed in a tongue whereof the
dimensions correspond substantially to the dimensions of the lip
defined by the principal portion 10 and the protrusion 11 of the
hammer lever 5.

25 [0030] From the end 22 and in the longitudinal direction of the second part
17 of the hammer, one finds a first flat support surface 18 whereof the
normal is oriented from the side of the clockwork movement center,

the support surface 18 being arranged at the end of a first short arm



defined by the principal portion 10 and the protrusion 11 of the hammer

|l ever 5. 25 [0030] Fromthe end 22 and in the longitudinal direction of the
second part 17 of the hanmer, one finds a first flat support surface 18
whereof the normal is oriented fromthe side of the clockwork novenent
center, the support surface 18 being arranged at the end of a first short
arm9 23. Further in the sane direction, the second part 17 of the hamer
wi dens and conprises a recess 24 open fromthe side of clockwork novenent
peri phery and generally circular in shape, a narrowing 25 being provided in
the region of the opening. The dianmeter of the 5 recess 24 is very slightly
| arger than the dianmeter of the protuberance 14 of the hamrer | ever 5.

Li kewi se, the width of the narrowing 25 is very slightly larger than that
of the first part 2% RdrtHdnén heosammer direction] heddcond st ¢ Drd tiiahbmhterof t he

hammer 1 then has a, reduced width relative to that the region of the
ouoes 24 Lo ona i Widang UG EOMRUNe TEBRoss 24 e dhe i CEaRBNPTal

support surface 19mo§/£'|%eﬂpb€ﬁﬁhé?? Oa)(g{gi §|Iy%i?d?1lé}rih]fél’*f§%€, BridRdwig osde of

t he cl ockwork novenent center. Oé;e sees in figure 1 that, " while the
tongue 22 is arranbgidgiprovidedtinethel rqgiai of ltbe hepeming.| Bherdigmeteneofr theess 24
cooperates wth the 15 gr.otuberl.aBgeI 14 stg az t8. defti ne t%Fmecﬂ@ni cal ball
and socket joint. reﬁgﬁ\g S YRY F1OPLY [aigh t9an 'ﬁ%l 'ﬁgﬁ gr Bff HEOHRfICe [ 0033]
The heart-pi eces 244 anthe?RamPic? 16VEIVE) (GkagisanFetwietl bl tHensatewings fshey are
conventional and do not present any particular difficulties for one skilled

in the art. Each oYeryisbghtbdlargesitearthat of theditsirarbhd &f e pretuiesancesmh count er
g}’bit ! fre( not R 04 JTRbAA Gt 7Y bt RS HaPnEr N hBE SFELOGF Widtied uni t
relative to that of the region of the recess 24 to end in a second
10 hammer arm 26 bearing the second flat support surface 19, the
normal of which is also oriented from the side of the clockwork
movement center.
[0032] One sees in figure 1 that, while the tongue 22 is arranged inside the
lip of the hammer lever 5, the recess 24 cooperates with the
15 protuberance 14 so as to define a mechanical ball and socket joint
between the first and second parts of the hammer.
[0033] The heart-pieces 20 and 21 were shown diagrammatically insofar as
they are conventional and do not present any particular difficulties for
one skilled in the art. Each of the heart-pieces is mounted on a
20 chronograph counter mobile (not shown for more clarity) bearing a
hand indicating a timed unit of time. v
[0034] Thus, a hand 27 indicating the timed second and a hand 28 indicating
the timed minute have been diagrammed in the figures. The hands 27
and 28 were shown in any respective positions in figure 1, which
25 - corresponds to a situation in which the chronograph function is active,
the hammer 1 being raised to allow rotation of the heart-pieces 20, 21
of the chronograph mobiles relative to their respective axes of rotation

29 and 30.



[ 0034] Thus, a hand 27 indicating the tinmed second and a hand 28 i ndicating
the timed m nute have been diagramed in the figures. The hands 27 and 28
were shown in any respective positions in figure 1, which 25 corresponds to
a situation in which the chronograph function is active, the hammer 1 being
raised to allow rotation of the heart-pieces 20, 21 of the chronograph
nobiles relative to their respective axes of rotation 29 and 30. 10 [0035]
One can note that the timed second nobile is, cormmonly, arranged at the
center of the clockwork novenment, the ingication of the measured second
bei ng done by a | arge second hand centered on the chronograph dial. In this
case, which corresponds to the enbodinent 5 shown in the figures, the axis
of rotation 29 cuts through the center of the clockwork novenent. [0036]

One can nor e@036] NOhE chh dotétattind finBE setohdmobfb i, Tohtm@®y Carrgtid 8 and
the hammer 1, in a direction parallel to that of its axis of rotation, can

be done in vari ousthaeapaitesiaf fericlogbvac mavameet theindicatiensf hemeasurede
present invention. .l nagtid u!o%rnet ﬁge CngrQ%‘&ﬁﬁ’ I'{?Wd 'c@ﬁ%rr%’j‘tét)ﬁmme that a
0 e he

smal | plate (not sHown) Coveri ng ase anmer an
return-to-zero | evehiroBographdigiwedthisicades whlicti eorves pongerte thé entbodithent

mai ntenance. In this case, one can provide that the pin 9 of the
return-toXzero | evilowd Watbeaf'gpé‘?i"gttmﬁ aye ot rofation 29 oytthrevgh the canterefe 15 of
the small plate | t ' of the plate to contribute to the
stability of the ﬂ@geﬁk@bﬁke é’réa ;[/ t he cl ockwork novenent can al so be
arranged suclp086ht Ohéeahanoeoves nate thabstainiainingadf thei nrelenitederdktveedn t he
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pl ane nerged wi th ¢drsh8RfdnaNnRlaABEs ways without going outside the framework of
10 the present invention. In particular, one can provide, for information,
that a small plate (not shown) covering the base 6 of the hammer and
the return-to-zero lever 3 is screwed in the plate to ensure its axial
maintenance. In this case, one can provide that the pin 9 of the
return-to-zero lever 3 has a length such that it shows on the surface
15 of the small plate located on the side of the plate to contribute to the
stability of the lever 3. Preferably, the clockwork movement can also
be arranged such that the hammer is at least partially inserted
between the regions of the barrel-bar, on one hand, and regions of
the chronograph bar, on the other. As a result, the hammer 1 is only
20 free to move inside a plane merged with its median plane.

[0037] From an operational perspective, when the chronograph function is
stopped, conventionally, i.e. generally using a control member (not
shown) arranged at two o’clock, the chronograph mobiles are kept
immobile in any position, which maybe that of figure 1, for example.

25 For the implementation of the stop function of the chronograph, in
particular for locking of the chronograph mobiles making it possible to

read the time measured, one can use a brake system, or any other



[0037] From an operational perspective, when the chronograph function is

st opped, conventlonally I.e. generally using a control nenber (not shown)
arranged at two o' clock, the chronograph nobiles are kept immobile in any
position, which maybe that of figure 1, for exanple. 25 For the

I npl ementation of the stop function of the chronograph, in particular for
| ocki ng of the chronograph nobiles nmaking it possible to read the tine
nmeasured, one can use a brake system or any other 11 adapted system known
by one skilled in the art, w thout goingjoutside the framework of the
present invention. [0038] Fromthis state, when the return-to-zero | ever 3
Is actuated, the return-to-zero hammer 1 is |owered such that the support
surfaces 18 5 and 19 are noved until they cone into contact with the

heart - pi eces 20 angiapled égstomeiticntsby ongrkilled @tlthe art,i withuie igeirgbdsitie
I mpl ement a notching on the helical Frln of the return-to-zero |ever 3
such that the novibadiameyrorkiaf theypiasent inventiair.f i ci ent|y fast duri ng

activati on_ofooskNkefit il S hfien el RIALOYARS jbler BURPEA AR I AGSS 18

and 19 conme Tnto contact w heart-pi eces respectively, the
first contact is eastuhitoskeeshaminidr 1a|sdmwmdi slmhtthaﬂtheﬁlp@brttslwfapes nPhery of
each of the hearteg)l ecstaﬁ%l nsof ar as none of the tined tinme counters are at

zero. T_he5 pressur MRYAEYNt ARy Gome 'BSQ cRMACtoNith e ReartPiesesces
causes Its 15 rot aé{(L‘éHdLQ‘It ids E%&Rﬁmeﬂﬂoﬁéﬁ fl?i%epie?eﬂaﬂlecw‘h?ﬂém\é’hfg a

recess 33, 34 of e periphery of t'he correspondi ng heart-piece 0040] The
| atter situation imotchingsi tiechielical spring of the tdternsioezentileverod subke thatt ur n-
to-zero being conpleted. Th 4 of_.eac Ri ec shape

okt oeCi L bogst bl ahE v STiRe Peminer T & Sureai bRt dhijRe Befvalitd st

posi tioni ng of theghBeafutndbh-96ers relative to the zero position, in a known
10 [0039] When the support surfaces 18 and 19 come into contact with the

heart-pieces 20 and 21, respectively, the first contact is established
with a curved part 31, 32 of the periphery of each of the heart-pieces
insofar as none of the timed time counters are at zero. The pressure
of the hammer undergone by each of the heart-pieces causes its

15 rotation until each bearing surface is in contact with a recess 33, 34 of
the periphery of the corresponding heart-piece.

[0040] The latter situation is illustrated in figure 2, the operation of the return-
to-zero being completed. The recess 33, 34 of each heart-piece has a
shape making it possible to improve the precision and stability of the

20 positioning of the heart-pieces relative to the zero position, in a known
manner.

[0041] When the return-to-zero operation is activated, following the
respective orientations of the heart-pieces 20 and 21, the support
surfaces 18 and 19 do not necessarily come into contact with the

25 corresponding heart simultaneously. The structure of the hammer 1
according to the present invention advantageously allows the second
part 17 of the hammer to pivot in relation to the hammer lever 5, at

the level of the ball and socket joint defined above. Moreover, a



manner. [0041] Wen the return-to-zero operation is activated, follow ng the
respective orientations of the heart-pieces 20 and 21, the support surfaces
18 and 19 do not necessarily cone into contact with the 25 correspondi ng
heart simultaneously. The structure of the hamer 1 according to the
present invention advantageously allows the second part 17 of the hamrer to
pivot inrelation to the hammer lever 5, at the |level of the ball and
socket joint defined above. Mdreover, a 12 rotation of this type is

possi ble due to the small play arrangedjzbetween the tongue 22 of the second
hanmer part 17, on one hand, and the lip fornmed around the recess 12 of the
| ever 5, on the other hand. 5 [0042] Thanks to pivoting of this type, the
support surface, which shows a delay during the establishnent of contact

Wi th the heart-pi eogsion ®f tHisI Wpe i) passiblediduentd thevanaintplapkdrithget
possible to bring it closer to the corresponding heartaplece nore qui ckly.
At the same tine, ketweepdhetongus 246(thessrcopd hatameepard lp@antong hantt hammer

causes a 10 decreqﬁﬁl' : r ee%]b S t in

advance on the correg%oﬁrﬁ]d?cﬁg{ﬁ%&@%ﬁﬁ%e@ iYzegeg}ey%gpféh?ﬁ;!ﬁ%g’gr?eéasi ng

the speed of rotdiamh. Wien the initially-delayed support surface cones

i nto contact_wi th the correspondi ng},heart-ﬁi ece, the second part 17 of the
|

hammer pivot D04l t anksplospiveting pbiiis dypa: dhe saBPert (SHacanwnikg Yowssat ne
pressures respecti [ | Y, CTeTolaToRy rt
surface on the heaqétré)yf%ﬁghdmgl&%lﬁﬁé%ﬁfédr?g% y\fvm?)ﬁgéprowpgi girg a
preci se adj ust nentdrafentinex mbatjomak noverleatrmakingof possibledblbriagdt closdrdd j oi nt
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rotational movement of the second part of the hammer causes a

10 decrease in the pressure exerted by the support surface in advance
on the corresponding heart-piece, while very slightly decreasing the
speed of rotation. When the initially-delayed support surface comes
into contact with the corresponding heart-piece, the second part 17 of
the hammer pivots in the opposite direction to enable rebalancing of

15 the pressures respectively applied by the first and by the second
support surface on the hearts 20 and 21.

[0043] Preferably, one provides for a precise adjustment of the component
elements of the ball and socket joint so that the amplitudes of the
rotation of this joint are defined directly by the relative dimensions of

20 the first part 15 of the protuberance 14 and the narrowing 25 of the
second part of the hammer. The edges of the recess 24 thus define
bankings to limit the rotational movements of the first part 15 of the
protuberance.

[0044] Moreover, one sees in the figures that the respective regions 35 and

25 36 of the lever 5 and the second part 17 of the hammer located
between the ball and socket joint and the lip have complementary
shapes. The respective dimensions of the component elements of the

ball and socket joint are adjusted so that a small play is arranged



20 the first part 15 of the protuberance 14 and the narrowi ng 25 of the
second part of the hammer. The edges of the recess 24 thus define bankings
tolimt the rotational novenents of the first part 15 of the protuberance.
[ 0044] Moreover, one sees in the figures that the respective regions 35 and
25 36 of the lever 5 and the second part 17 of the hammer |ocated between
the ball and socket joint and the Iip have conplenentary shapes. The
respective di nensions of the conponent elenents of the ball and socket
joint are adjusted so that a small playjis arranged 13 between the regions
35 and 36. Thus, one skilled in the art wll be able to define the val ue of
this play, without going outside the franmework of the present invention and
alternatively or conplenentarily to the solution of the preceding

paragraph, so thathbwéé® thegegions3524nd 88sThRgr dhélskied iih Ithe tdtewilobge of a
banking for the region 36 during rotational novenments of the second part 17

relative to the p defing the yalemzf thimmlay. dyitheitc gpings patside dhe t he

rotational novene e c 7: : h r ' t he
hanmer | ever 5 balrh;arrl]géevg&?heafjlgﬂgr a@%%é%l% {rﬁfeenpgﬁ s%@ggrﬁl{egﬁéwggsb& and 19
to synchroni ze t heongilemsntdrity tethe sbluthort lof therpoedddirgy paragrapts . sd Had 6]
Conversely, when tge ha [ ij rai sed, can be the case if the
chronogr aph funct ithe reqion 3o atdeas Rartaiv étg?_f‘elﬁtqf@nb@ﬁ N[k e regignr e 2,
the particul ar forgg @@riﬁd‘ﬁaté‘@ﬂal mea%f@gf {c)l?/é te%@d PR 17 BRAYe 18 the

distribution of the tensile forces exerte ever 5 on the second
part 17 of the harmammeulesler5t he ef fect of a spring. Thus, the two

e Bl oo oA et hERHEREh Ty LB b0 The QaEokk 1o 17
part 17 of the hammer relative to the hammer lever 5 balances the
10 travel of the two support surfaces 18 and 19 to synchronize the return
to zero of both timed time counters.

[0046] Conversely, when the hammer is raised, as can be the case if the
chronograph function is activated from the situation visible in figure 2,
the particular form of the ball and socket joint allows a good

15 distribution of the tensile forces exerted by the lever 5 on the second
| part 17 of the hammer, under the effect of a spring. Thus, the two
heart-pieces 20 and 21 can be released simuitaneously.

[0047] One skilled in the art, namely here the maker of clockwork
movements, will not encounter any particular difficulties in adapting

20 the respective shapes of the lever 5 and the second part 17 of the
hammer according to his own needs during production, to obtain the
effects described above, without going outside the framework of the
present invention.

[0048] It can be seen from the figures that the structure of the hammer

25 according to the present invention has, other than a great simplicity, a
reduced bulk in particular near the support surface 19 farthest from
the axis of rotation 4. This characteristic is particularly advantageous

insofar as this part of the hammer is located in the region of the



novenents, will not encounter any particular difficulties in adapting 20
the respective shapes of the |lever 5 and the second part 17 of the hamrer
according to his own needs during production, to obtain the effects

descri bed above, w thout going outside the framework of the present
invention. [0048] It can be seen fromthe figures that the structure of the
hammer 25 according to the present invention has, other than a great
sinplicity, a reduced bulk in particular near the support surface 19
farthest from the axis of rotation 4. This characteristic is particularly
advant ageous insofar as this part of the hammer is located in the region of
the 14 clockwork novenent center. Thus, a significant bulk of the hamrer in
this region can be problematic for the designer of clockwork novenents who

nust take them i ntelockwarkmovetnerticantie. T a signifiparitentisoftthe thaenmenvianent
there. 5 [0049] O course, the precedi nl% description corres onds to a
preferred enmbodi nBkt rgeioRy 9984 b&s Peobigmatic nfar; ﬁ'@f &, nCBSW(Pr!‘SuI ar for

the forms shoun aggvelfshts' WA hiist! BRe! Hehl it MoBEROR df &' the

hanmer 1. One can, 1 n fact, ernatively provide t e re ectlve sites
of the protuber anccmrﬂpomﬂlsbﬁmerraomeméthalree i nversed, i.e. the 10
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and socket joi nt 'émb@dlﬁﬁi?ﬁ%@scr%deéé ngohhﬁ‘mhﬁg@ém'pfé iih paHtiROr forthaal
direction fromthe post 4, either before the st support surface 18, or

after the second 1f9rr1;a|§bown ang dessasibed fordhedﬂatr%@ndmecehd Herpasts ofiibee tvvo

h f t.h and
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sites of the protuberance 14 and the recess 24 are inversed, i.e. the
10 protuberance is arranged on the second part 17 and the recess in the
lever 5 of the hammer.

[0050] One can also provide, alternatively, that the ball and socket joint is
arranged, covering the hammer in its longitudinal direction from the
post 4, either before the first support surface 18, or after the second

15 support surface 19. Of course, in either of these two cases, the
respective shapes of the first and second hammer parts must be
adapted as a result during production, without one skilled in the art
encountering any particular difficulties.

[0051] One can, however, note that although these last two alternatives have

20 a structural simplicity equivalent to that of the first two variations
above, the latter are still substantially more advantageous from the
perspective of bulk near the second support surface 19.

[0052] One will also note that the actuation means of the hammer can be
made in any manner compatible with the present invention without

25 going outside the framework of the invention.



encountering any particular difficulties. [0051] One can, however, note that
al though these last two alternatives have 20 a structural sinplicity
equivalent to that of the first two variations above, the latter are stil
substantially nore advantageous fromthe perspective of bulk near the
second support surface 19. [0052] One will also note that the actuation
nmeans of the hanmmer can be nmade in any manner conpatible with the present

i nvention without 25 going outside the framework of the invention. 15
Claims 1. Areturn-to-zero hammer (1) faqs clockwork novenent designed to
cooperate with at |east one first (20) and one second (21) heart-piece of
sai d novenent having respective axes of rotation (29, 30) |ocated apart 5
fromeach other, the hammer conprising at |least two parts whereof a first
(5) is designedclaitnde nounted on said novenent so as to be novable relative

to the latter, while a second (17) of said parts conprises at |east two
support sur f Aced refyn- t??}”@le@?'@mﬁ! (b denopdedmork, W@H]%‘HW%Q"%(!C’ second

heart - pi eces, cf%%@SFété‘O\ﬁ!hy t Rabtohd "fu[?(t) (g@ afd'dn E‘sfe%ﬂa((yzlenen & parts

bei ng connecte each ot er so as | ow a |mte one of
t he parts r el atsaik movetient diavig, retsbactaxet axaszelratatiarh 629, e&O)Ilmed ca!parifl r st
organ (14, 24) ,of said fi rsEﬂ part I S conne to a n (24, 14)

o9t a8 G dttm aap othdrs i EAmmer kpPERHOLT IR et HiRmrs WReEEa aRstone
nand. by a pr qkyRegaNgHal %&)mhﬁwunge)oaoﬁls%w SRARASRIdoNS RS bPRIGEOR (16) 15

arranged on one of sal and, on the other hand, by a recess
(24) arranged irelative t@ﬁhﬂeiatter whilel apsacond (57) Qf7§aldmarl$a&0rnQrIS£Ss¢tapasi

Subst ant Lol Y SRR Qa8 MY of e BBl i ARyt Sk e o T
24) is arrangedecbshyeRartsRbskss tessudtively! saiaefst (53 .ant%edond (17) hammer
10 parts being connected to each other so as to allow a limited movement of
one of the parts relative to the other, characterized in that at least one first
organ (14, 24) of said first part (5) is connected to a first organ (24, 14) of
the said second part (17) by a ball and socket joint formed, on one hand,
by a protuberance (14) having a disc-shaped principal portion (16)
15 arranged on one of said parts (5, 17) and, on the other hand, by a recess
(24) arranged in the other of said parts (5, 17) and having a shape
substantially complementary to that of said protuberance (14).
2. The hammer according to claim 1, characterized in that said ball and
socket joint (14, 24) is arranged between said support surfaces (18, 19) in
20 the longitudinal direction of said second part (17) of the hammer (1).
3. The hammer according to claim 1 or 2, characterized in that one of said
support surfaces (19) is arranged substantially at the level of a first end of
said second part (17) of the hammer (1).
4. The hammer according to any one of claims 1 to 3, characterized in that
25 one of said parts (5) of the hammer (1) has at least one retaining lip (10,
11) arranged away from said ball and socket joint (14, 24) and defining a
recess (12) toward the inside of said part (5), the other (17) of said parts of

the hammer having a tongue (22) engaged inside said recess (12).



20 the longitudinal direction of said second part (17) of the hammer (1). 3.
The hamrer according to claim1 or 2, characterized in that one of said
support surfaces (19) is arranged substantially at the level of a first end
of said second part (17) of the hammer (1). 4. The hammer according to any
one of clainms 1 to 3, characterized in that 25 one of said parts (5) of the
hammer (1) has at | east one retaining lip (10, 11) arranged away fromsaid
ball and socket joint (14, 24) and defining a recess (12) toward the inside
of said part (5), the other (17) of saidgparts of the hammer having a
tongue (22) engaged inside said recess (12). 16 5. The hammer according to
claim4, characterized in that said tongue (22) has a shape substantially
conplementary to that of said recess (12). 6. The hammer according to claim
4 or 5, charactiid Bsdmien etd@atdnsgl'tcﬂcranﬁgueaha(aﬁﬁénz'eﬁ mrthangad tonged )i al 1y at
the I evel of a second end of said secon art of the hamrer. 7. The
hamrer accor di AgStashane kst 'aﬂlﬁéomplﬁf@?ﬂtﬁ@’ té’l"ﬁi“n%f S%ﬁ“&é?é??)zed in that

each of sal df el e NleBRRAT, LA P boohlialBhoBgHal(Ha e o0l on

(35, 36) arran bet ween sa upport surfaces
| ongi t udi nal dl(Qé)cim armargedssubstardialy dt pree tevelldf) a seeond ehd rod saeis:pm:mdve

regi ons (35, 36 ubstantially conplementary shapes and bei ng
arranged ?substpél'ftte"ZFPtjl g}:ﬂ’\“ﬁ'ﬁ -agai nst each other. 8. A clockwork novenent

g?grg;h?lnggcﬁg gtshlér RarhR1ef ceoffiE R afyl bn@of tidpriteding @8 tAarictdrived

in that each of said first (5) and second (17) parts of the hammer (1) has a

region (35, 36) arranged between said support surfaces (18, 19) in the

longitudinal direction of said second part (17), said third respective regions

10 (35, 36) having substantially complementary shapes and being arranged
substantially bearing against each other.

8. A clockwork movement comprising a return-to-zero hammer (1) according

to any one of the preceding claims.





