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-1- BI STABLE HAMVER FOR A CHRONOGRAPH MECHANI SM  FI ELD

OF THE I NVENTI ON The invention relates to a bistable
hammer for a chronograph mnechanism It applies, in
particular, to "two stage" cbqqnographs, whi ch have

two 5 push-buttons, in this case a first push-button,
which starts and stops the chronograph nechani sm and

a second push-button, which controls the reset

functi on. BACKGROUND OF THE I NVENTION 10 It is known

to nount a chronograph mechani sm hamer_in an.el [
IS TARLE JOAMME R O RoArGHIRO N GR AR MECTTANiSM
device is activated by a first push-button, the

hamrer is mechanically brought into a clicked

position. A second push-button activates the reset

f imct DoDf W ENVENIAONoves the click, enabling the

hanmmer to be repositioned agai nst the heart- 15 pieces

of t he Tinechiaverdion beglatdsadoi a bistallewhamnmers fory ge abfronograph
systemis conplex to inplenent and requires the push-
bd??%ﬁ@“?a'be very indirectly linked to the nenber to

be controlled. | ndeed he reset povenent agssu
Chat —t NeaBplask impargulery e duosstage” CHonpBFp o YD o bave two
f O ER-butfdrsNdh thidecAMEaBfirsE PlsRDUARINCMARch RYatd@ndSstops the
via action that 20 he finds acceptable, but also that

a ofrencgraphomeshasispeiang exsecantl pushtiuiton, tRichagenifols the
[ t >l dentally rel eased when the tinepiece is
5’8?%&%’@%@% accel eration. SUMVARY OF THE | NVENTI ON

It is an object of the present invention to overcone

all or part of the 25 aforenentioned drawbacks by

AR ON e DF PO RN N e "push bt tone and
whose hammer thus operates nore I[‘eli bl

! . -2-_The, .
i nvent ilbls kNe¥yEiLMEUPER QagN Mg mARMBER Ihaa flastic

C‘?ﬁgﬁﬁ?ﬁ‘, ﬂ@hg@tﬁétaﬁstﬁg mofBni WHER M indiBstBrHevide i€ a6fivated by
control "menber, a _ ]
a first push-button, the hammer is mechanically brought into a clicked
position. A second push-button activates the reset function, which then
moves the click, enabling the hammer to be repositioned against the heart-

pieces of the mechanism, by elastic let down.

This type of system is complex to implement and requires the push-
buttons to be very indirectly linked to the member to be controlled. Indeed,
the reset movement assumes that the click or hook used is not exerting too
much force, so that the hammer can be released by the user via action that
he finds acceptable, but also that a minimum force is being exerted, so that
the hammer is not accidentally released when the timepiece is subjected to

acceleration.
SUMMARY OF THE INVENTION

It is an object of the present invention to overcome all or part of the
aforementioned drawbacks by proposing a less complex chronograph
mechanism, which is activated more directly by the push-buttons and

whose hammer thus operates more reliably.
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device for resetting said indicator nenber to zero,

i ncluding a hammer nounted in translation between an
i nactive position, where the hanmer is 5 noved away
fromthe heart-pieces that arg connected to the

i ndi cator nenber, and an active position, where stop
menbers for said hamer exert a reset force against
said heart-pieces. The invention is characterized in
that the hammer includes two studs, nounted so as to

sl i de Mmehgh@entiors UkBrdiBas fdiite8DYE MANIchY&Sdtaph Oimédianism
studs between said positions are 10 col linear and not

alcPgsisingranselapses\dine indieater narmbes 3 desrt erntralanember, a

b ' o i
ey RRE( R, SSREHABIEE bor 1 S8, G058 Schamme
f imainted eén dfarstatibns behednsas énactive pasitiorhashene theveammer is

t hat ves he mer fromit ctive positio o i.ts
P @y Trem e Tasan-piebes: fhaf “aey GoRRettbt ol te hdicator
MpwYhBer,| and SE eRiive HYsicw, nagredsdp AEnbé8Clorodaid Neammer
hammer lever; - the first end includes an armthat is
afpena raaed fyregragainesaich hepl-piesase deoRventiamis characterized

MRt w%%ﬁﬁm%%r R&%deEsﬁﬁvé %ﬁjc{%"rﬁﬂ‘&rﬁ‘t@d%? gat%;% ?/.ﬁd@‘?ﬁ holes,

h
by the lever; amrer ver 1s ro
msunh dtat the neo\esnendtr véaiors of them studsebetwdadn aalg positibes are

junper _sprin to nma .each of the t osi tipns_ of

¢ HEMAEAR BndCRt,rann. (TS Rnnd, theatRept Risbieauios BE aitiyated by
t bRk stid ahd dactivatedttactheVdthbr.a different surface of

the junper spring for each position of the hamrer, so

25 as h@caniiﬁgwsw@@?aid%ﬁfaateaps@étdré@mme ifvakign: Vvia

a single junper spring;, - a east one of the surfaces

of the.UfBEbNERSS é&id's@&élé‘%%e&r@ﬁttsha hfaPrfméﬁFéGUeY'tﬂQt moves
the lever pin, so as to I nprove the stability of

c thup basmenrfromdtsaddivetpositianteritsindctivd positiomer spri ng;

-3- - the two surfaces of the junper spring are

mount ed theefistrstict in alidsbly moowrded intahszcond héle arparegeshat one

of the,ha r lever, fromthe active hammer position
tgapﬁé)fitt\?é:ggmerdgg%i on, is initiated by contact

bet th .

© Weer-1the ‘ﬁrssieé:nocp (ljncludes an arm that is approximately oriented in the

extension of the hammer, so as to optimise the movement of said hammer
by the lever;

- the hammer lever is rotatably mounted;

- the hammer lever cooperates with a bistable jumper spring, to make
each of the two positions of the hammer stable;

- the hammer lever includes a pin that enters into contact with a
different surface of the jumper spring for each position of the hammer, so
as to make the positions of said hammer stable, via a single jumper spring;

- at least one of the surfaces of the jumper spring includes a notch
for receiving the lever pin, so as to improve the stability of cooperation

between the lever and said jumper spring;
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5 stud and a part that is nmechanically driven by a
menber controlling the stop and start functions of
sai d nmechani sm - the novenent of the hamer |ever,
fromthe inactive hamer posijtion to the active
position, is initiated by contact between the second
stud and a part that is nechanically driven by a
menber for controlling the 10 reset of said
mechanism - the elastic | et down of the junper spring

ends. eagho Y Hcesor thJuRBEFRPring 6 mourted SEtBBRGicularly

i ncludes two arns hinged to each ot The i nvention
alte@achiodhers to a tinepiece, characterized in that it

15 includes a chronograph nmechani sm accordi ng to any

of the-thecedvamentaoi dne shardmerr Idvest dross thed active hammer

advant S, W || r..clearly. fr t he SGripti.on

© RERCBGr ol rpe PBEYBNA R iitiish By ifgadigpetiveBh'RE second
| Istus bihatd part thattis mecHapicigeiriventtyea arumeedeshittolingthe stop
in ich: 20.- Flfgur,ellsascherratlc di agram of a

t ianepttad dunetionspffgid erachenisMyvention: - Figure 2 is a
schemati ¢ di agram centred on the chronograph .
nechani- e d0evedmenty afothenbammendevas; frony ther thagtive hagmmer

L i ' . . L9
A, 6 8 B USERACIERAE Y 63 s S second
t Iséudt Bndreopadthatiscinanhamically dtieerebyl a pwsnbbéroior woatrolling the

bein ctivated by the stop/start push-button; -4- -
oo seid Risthanism

vi ew of the chronograph
mechani gmin its uncoupl psi tion, when excessivel
ot var Bif ipsticael EgwrtpEihd Riaper Baring, anoS Gecg movginent of
| $ShéRameéAkleni ew of a chronograph mechanismin its
active 5 position; - Figure 7 is an overall view of

the Cht%@Héﬁﬁﬁ‘eﬁﬁ&lﬁ@%%@?ﬁsﬁﬁﬂ%to BS&H bty when

bei ng activated by the reset pus tton;
The invention also relates to a timepiece, characterized in that it

includes & chronograph mechanism according to any of the preceding

variants.

Other features and advantages will appear clearly from the
description that is given below, by way of non-limiting illustration, with

reference to the annexed drawings, in which:

- Figure 1 is a schematic diagram of a timepiece according to the

invention;

- Figure 2 is a schematic diagram centred on the chronograph
mechanism according to the invention;

- Figure 3 is an overall view of a chronograph mechanism in its
inactive position;

- Figure 4 is an overall view of the chronograph mechanism in its end
position when being activated by the stop/start push-button;
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- Figure 8 is an overall view of the chronograph
mechanismin its uncoupled position, when excessively
activated by the reset push-button. 10 DETAI LED
DESCRI PTI ON OF PREFERRED ENBCQINENTS As illustrated in
Figure 1, the invention concerns a tinepiece 1, whose
case 11 |ncludes a tinmepiece novenent 3, a
time-setting system5, a chronograph mechanism 7 and
a display system 9. 15 Ti nepi ece novenent 3, which is

pref er a@r%rrg‘:-‘Sh@rﬁrF%berdﬂoMﬁﬁl i thé 'Ehr&%g?épﬁembéﬁaﬁrgm in its

of display system9, wh , for exanple, include a
druark:oupleti ansitions wh&i‘eyexaaolsmdbrdactlvmﬁd:rbm% stppiséart push-
ttﬁﬁ and are connected to tinmepiece novenent 3.
venment can be set VI atime- setting systemb5,

; ?Lme)z(gggqigg ) rﬁé@%r‘a b?"% EE a%éﬁ%%@%?ﬁg&%a&{r?rﬁtrﬁ its active

ppekriohed by the invention, it will not be explained
further here. Two stage chronograph mechani sm 7 noves

a secongiduidi TataN ovaeMiviéw bf the BElomdigPapRindcpanisneiieits end
counter belonging to display system9. Chronograph

w@@ﬁannswhran@looﬁﬁtwte@@ytt e foRetaMsritioRinber s 19,
21 and 25 includes, as can be seen in Figure 2, a
cont r ok Fsrgw*ee&us:ﬁn averalleviede of the szrson@grg@armﬁpaawsm in its

aBbeB Pt oS R Bl eXBE BlHktn o BV skt P puton.

equal i sing device 37. According to the invention,
control nenbers 19 and 21 are preferably push- buttons

Lﬁﬁ@ﬂﬁﬁkﬁﬁﬁﬁ%ﬁgﬁrﬁﬁ%ﬁﬁ EROEMEN TS 23

to actlvate altern d start func
eBﬂ

t el t .
of i ndifaflbistrated érg I%gzrerﬁ@ tf'F’ Q- FNCEGE @tt'”?ﬁ@%‘:e 1,
d%éevééﬁ1 i ‘?ﬁﬁﬁdé’@‘é' tﬁﬁe&%ce WhSVErhEn©3 24 titne-settin jSystem 5,

chronogra anism / second push-button

o ghronogmr@nehlearaam T(/and@wdleplauh?efsm& devi ce 5

25. Control system 23 controls the coupling and

i mobi Mimepipcaemiovemen? 3, avicB s pasfarablysneahanicaln moves an

Fi.qure 2 short _dotted |ines

c e Sior dBVig! P4 of S svSBT o, WER MBS, R Blaggle, incluce a

C dIr With Sats thiy ded &0 ntiohands, which move above the dial and are
connected to timepiece movement 3. The movement can be set via time-

setting system 5, for example by operating a crown 15, which projects from
case 11. As timepiece movement 3 is not protected by the invention, it will
not be explained further here.

Two stage chronograph mechanism 7 moves a second indicator
device 17, including at least one counter belonging to display system 9.
Chronograph mechanism 7 is controlied by two control members 19, 21 and
includes, as can be seen in Figure 2, a control system 23, a reset device
25, a gear train device 27, a coupling device 29, an immobilising device 31,
two anti-shock devices 33, 35 and force equalising device 37.

According to the invention, control members 19 and 21 are
preferably push-buttons that project from case 11. Only one, 19, of push-
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coupling device 29 such that gear train device 27
selectively interlocks with 10 a wheel of tinepiece
novenent 3, to divert part of the drive force of said
novenent. Control system 23 alLso controls imobilising
device 31 so that gear train“device 27 is selectively
made static, in order to keep indicator device 17

i mobi | e and thus facilitate readi ng of the indicator
device, when the stop control is activated (i.e

PyahoRy 0D 1 3fks céépé?%ﬂig with %ﬁfr@ﬂéy%?eﬁl ZPid Setivas blt¥rnately

controls reset device 25, IllTustrated in Figure 2
byhe Iston addtstad funetian Of md‘lqactor dewﬁe riol. s fieghpeeh-button 19

AR BEAh AR R defics 2 ieh RGeS LRt o machgpism 7.

ddWecsectmnl push-bbttoadi adyaxbn&b@t@aatu@wa;ﬂf the reset device
méghani sm7 is stopped, as expl ained bel ow. 20 As

oupling and i mobilising devices 29 and 31 are not
pr ot ect ed by the inventi on, will no

expl ai f&entiol system Baicontrols thescoqamemd Im@egﬂlﬁmge%e\"ces 29
t%ﬂH fl‘i‘e)é]gcm%tﬁjat@@ A Fr@%frtoz‘sbf ¥R6 dcftt&f‘ liRgs. W’I*ien the start

riction ing types. Reset devic
acostrohlsgeahvatedl (medémstcpuszvbutton ri€)nicontipl system 23 controls

| SOLEMI Hpw? 3¢ Shei il ashl ain Y8710 2L kBERlx)Y AbAGKs with
I 2 whteMet Bithepictecaivenient s tterdivatt past etHeadries force of said
above. Nbreover reset _device 25 is dea

t FOVemeNt; Gantioh ystenr 23talse coplipls mmpelﬁta@é?%f'%51 s that
Heﬁr tidif HeviieSH7 oyt i tﬂ)@y r‘r@fo"ef §lraﬁ§| ¥ o?d“é}ofdijQ;\J/ ifRdicator

e 1 nvention each ut't on 30 respecti
i devigge? immabile emlddhus dadilitate wdlm of maanm@awbdevuce when

i S Gl & aﬁ*ﬂ\’@?%%ﬂ ARSEBER B 187 25 suen
o pulhl { oo 25, s HEE Lol Bl AShAL s . as

t INBEbeRE id Fig uﬂa’ ‘Zobgdshtﬁ’l deedoiinexarmlfact, h:&bntrol s stem 23
accel erati on caused such a shock when 5 dr op

f PERVENth e dRfiCROHE b@ﬂeracélaateﬂe\abﬁn sﬁm@n@gramhéﬂechamsm 7
gg&f gevérléﬂgg 'e? ﬁrf% gife; reset devi %rc.%neé(rﬂi/ E)'e'ﬁqlvlafédjﬁh@h Ic[!]wonograph

according to e 1 nvention

c maenhagisap 7 isstdbEpeds msexphdined beldwides a force
equal i sing device 37, which nmakes the force to be

As uncoupling and immobilising devices 29 and 31 are not protected

by the invention, they will not be explained further below. It is, however,
specified that they could be of various types, such as, for example, friction
or locking types.

Reset device 25 acts on gear train device 27, to reinitialise indicator
device 17. Thus, when the reset control is activated (i.e. push-button 21),
reset device 25 is activated via control system 23, as explained above.
Moreover, reset device 25 is deactivated at the same time that the start
control is activated (i.e. first push-button 19).

Preferably, according to the invention each push bution 19, 21
respectively includes an anti-shock device 35, 33 intended to protect the
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exerted on each push-button 19, 21 reproduci bl e over
time, in order to 10 activate the appropriate
functions. Wthout necessarily having to be
identical, said forces nust thus nore or |ess vary
over time in accordance with“"the sane factor, which
may be |l ess than or greater than 1. The force
equal i sing device 37 is explained in nore detai

bel ow. Cbntrol system 23, reset device 25, anti shock

d%thﬁfgr h niec ml":5 g@h@ﬂ%ﬁ'drﬁic% e@@ﬂb@%ﬁﬁu%iﬂuﬂons
expl al ne

now ference to Figures 3
Cdlt 241 Ssmsimc;te ¢an: mrd@sarapleom peuse«é\berrtmlcoraact of one of

A BB b1 A Yr BP0 el The SARRIede 1 o Bt6pea.

agai nst, a pivat 101 faormn is A. At O end

Tover By wBy ¢ exeinlg R Albelertion ebaed pyaRTe Braficy when
helrepetd froft @ hettjre bf anétmatef Sansbacte5006@. d st ud being
secured to |l ever hook 43. As shown in Figure 3, a

fixed gihe Zki-58od0deViSss 39PIDAIdBXShiNeBah RIS Balodr. | Y
at the other end of Ilever 41. Aroller 53 is

pref er ahbpe fréﬁlsebé’cdfaiﬁgtt%QhSnnJé?ﬁioﬁXErﬁJ &%n@ b ®lecRhnism 7

one part o appr oxi_hat el'y Iat | ever
hadgo :m:luudsesaasimrce)muabwg riaviced7, adichsnakss tre fore to be

r e ifaren 4eno PR R 1o £ FBnb b Ber ey Ty order to

Sfa@ﬂvélt% ttlhl@repbropnibte:thnetuonmuw&hbmpme@asmilgl havmg to be
end| cuI(? &y At th@yot her en? | ever gook
niicel said dorgea musistbS MBE PT fRSSHYaRY Yeh w&eﬂacwf&*ance
auﬁfﬁ”fheoﬁhbcfﬁcl%? Whrth ma b‘é%s%rthﬁﬂtortd]@at&%!dh 1"0% force
part 44 approxi mately tan§ent|al Qyegi‘re ative to the
[

t @ouRlising devices’ Liisrexpained 45 mosg kbelaw.in Figure 3,

col um wheel 45 is rotatably nounted against a pivot

103 t h&ontml wystem L30Zesélotlevioe e entidshdckc Heviees 83, 35 and
ich

SR dnuplele Gayic s 308 Eni e SXa el SR Ghirioures 3

Asogi sible in the same Figure, hook 44 faces one
tooth of ratchet wheel 46. Reset device 25 includes a

hamer dphtroh sy8fth 22 VdludSs 22 cHAfBElevel eMerard Dpafétig lever

hamrer junper "spring 67. In the usual way, hanmmer 61
hook 43 and a column wheel 45. Lever 41 is essentially flat and is rotatably
mounted against a pivot 101 forming a axis A1. At one end of lever 41,
close to pivot 101, there is an elongated hole 47, into which a stud 49
slides, said stud being secured to lever hook 43. As shown in Figure 3, a
fixed pin 51 is mounted approximately perpendicularly at the other end of
lever 41. A roller 53 is preferably freely mounted on the external diameter of

one part of pin 51.

The approximately flat lever hook 43 is also rotatably mounted
against pivot 101 at one of its ends. Lever hook 43 is driven by the
trigonometric or backward rotation of lever 41, via stud 49 thereof, which is
mounted approximately perpendicularly. At the other end of lever hook 43,
there is arranged a useful part forming a hook 44, via a bent portion 42 that
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10 strikes the peripheral wall of heart-pieces 55, 57,
59, which are secured to gear train device 27, in
order to nechanically force the heart-pieces to
return to the position for knltlaI|S|ng i ndi cat or
device 17. As can be seen in Figure 3, gear train
device 27 preferably includes three heart-pieces 55,
57 and 59, which neans that indicator device 17 has
15 three counters, for exanple, for the seconds,

”bBHtcﬁ%n@gﬁ’Ef Deﬁf ho&ﬁ %ﬁ%ef‘agbﬂaéazrﬁstémv&iaénﬂau% h@lﬂﬂ% to the

61 prefer two ar ns are hinged
ttpcﬁhmlgsaxfmiumnmvrmecuéﬁ to distribute the strike force
better. The first, approximately L-shaped arm 60, has
a st opAseisbeho®8, inf Figuret 8j kohgnma whealt 4hdar otatablye mounted

59 d h d of. I

>goait arnen 1 L 16ihs Giis A% Cohi AbeBr b ndudte B ptonet
6Qihded 4B UABGEL ivihiBh Oterd tiy rh@uhtyds as hocheemeieeb 848, whose
Thus, the bottom part cooper at es sliding into

hpiches arg useshes colkmns. &5 ¥hible me raaﬁlgweoﬁgpgﬁésfaces
b¥nesbbdy ({%ﬁmﬁ{ég Rgr hole 100 arranged in a part
ove

| ocated a ronograph mechanism7. 25 In order to

reduce ReLFUbite 25 RIS L haiBhEBIObYoSBAIER 6500 hammer

move free er nal “surfaces
péaver 5l ahdpa gemmeagurmper gpring167. Ikbiheousual way, hammer 61

e eB NG PerRET B b AT DERITATPLAR: DlooP QoI OAT: SRpured to

V\Eéaf QHIﬁrd@f cd 29, tiRPordar ttooheéhé'ﬁilcﬁlﬁy f@%éetl'fe! eedfPieces to
en the roller i's noving therein. This adyantageously

- getugh ibthesporilipreforgginitia irswgant:llcatoma;{me totation,
whi ch can conpensate for the slight tine di fferences
i n striAsesarbhe lsmendn BgureThegeartrain devicehdy iprefarably includes

?%%eji d-piebed e, 82 Att'5, WhiEhTHedht theft indibatch BEVRRTPY has
f threk coumtér8, foFhexaniplbofior te pacendss mmums@é!hd' hautmtﬁexd:ordmg

Lié iééﬁﬁvéﬁofaﬁ°n°a%j@%§&€%gef%éjmy s flie s 60,82, Wiich are
gggr%ﬁe thehr.% ABNigRB IR 8trke h-ncé hRtERTE,

manner as or stud 64, stud 66 has a roller

:g‘gt LZPEQH%%%RE&S'@%E% L;?%pég%ﬁgaﬁé§bléfob%érﬂﬁer 58, for
appiking adirsll hearhpiecelith edrangad atwbe end of the vertical part. A stud
64, which passes through the thickness of first arm 60, is mounted in
proximity to this stop member 58. Thus, the bottom part cooperates by
sliding into a hole 71 in hammer lever 65 and the top part cooperates by
sliding into another hole 100 arranged in a part located above chronograph

mechanism 7.

In order to reduce friction, a roller is preferably mounted to move
freely on the external surfaces of the bottom part and top part, as for pin 51.
Moreover, as visible in Figures 3 to 8, hole 100 has an enlarged portion at
the bottom vertical end thereof, to give the roller of the top part of stud 64
more freedom when the roller is moving therein. This advantageously
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stop nmenbers 54 and 56, for respectively striking each
of the last two heart- pieces 55 and 57. In order to
limt the anplitude of any relative novenents between
the first 60 and second 62 args, a finger 68 is

provi ded on second arm 62, for sliding into groove 69
of first arm60. This configuration of 15 hamer 61

al so nakes novenent tol erance possible during the
reset phases, which enables hammer 61 to conpensate

f erabRry sarmefyr 61 t’@ mEéﬁfaﬁ%ﬁ‘@ﬂe@taﬂbr{ Kehish Irda'ﬁe§ori'°\]‘:)ensate for

each stop nmenber 6, 58 agai nst the associ ated

hihg slight dime ggferg'ycesgg stiikay haeweer &5 can nove

hamrer _61 between its active position 20 (i.e. when

stop néhpans esfdheﬁ@rmﬂt%waatr@f firgtabmms B0Hww a spcend stud 66 of

"l 508, 5 WRLORET B T M gy gp o

5Botiom pm'f/mllrcﬁmplyf moomtezirelativectioesecond drih 82 darkd theatop part
ever 65 | s rota}a bl

' B 38{%?53? ﬁ’§tt°asq'dﬁl 27%9( a ﬁ@knﬁﬂan%‘ﬁd in aatslocated above

| @Nl%fnogf@drvﬁ%bh%n@nﬁ‘ 773n the QA& Stefetrsl %%rﬁ{éraa@*fo??stud 64,
at the other end. Pin 72 is fixedly nounted on

f k6 hap e Kller dhatdn dnpgntedi termeve iﬁﬂ@i}bahd@p@xmlly to the top
pgé&l lel to pin 51 of lever 41. Pin 72 cones into
ntact with hanmer junper spring 67. Pin 72

ref er i ncl.udes ,a.coaxi al IIer for
Feuct he1aeteR it B i BPPlfkimatily Saie thansd, has two
petopandimberabiyaridose, er m;beca?ely @W%mg _lel_ﬁdh ioif the7 %,st ti8 heart-
orti on he end arm

to, the es e, of bent

7BIECHR ﬁ%d%lﬁ Egr the ewtﬂ.“enp B\ee?@ph%lﬁy chﬁib/efeéﬁ“é@ Rovaments
t hetwedn e ﬁ?fs.t G@%nd%ec@ﬁ&tm d':l ﬁﬁ(\;ﬁ‘@ls%vﬂé% on second
orientation arm 73, assocl ate

afno Vi foy $it§llr® Titp groaivei 68 oft first tarmu 0. dfhmaomrélguaa]non of

Hitinidh 81, S0, PI@haoRE RS Joldnice, Pistie “JobRE e reset

1pizasds, Rehieh kbrablesbRammvers 6hatoreiontderfsaten fok san sllght time
|n?fct|ve position él e. when stop nenbers 54,

and
SFRNGRSy B thmejrifes o rRagh sigreseambe! 547 %ﬁmSSs@g%@st the

|@S§—ac(pé¢é§$,elén Gef@8s58h7iggards its active position
(i.e. when stop nenbers 54, 56 and 58 are agai nst

Ao agESS oo B8 COfuEReaiherP et § e ostion
(i.e. when stop members 54, 56 and 58 are against heart-pleces 55, 57 and
59 as in Figures 3, § and 7) and its inactive position (i.e. when stop
members 54, 56 and 58 are moved away from heart-pieces 55, 57 and 59
as in Figures 4, 6 and 8). Hammer lever 65 is rotatably mounted against a
pivot 105 forming an axis A3. The lever includes a pin 72 ,at one end, and
an arm 73 at the other end. Pin 72 is fixedly mounted on the flank of lever
65 and is oriented approximately parallel to pin 51 of lever 41. Pin 72
comes into contact with hammer jumper spring 67. Pin 72 preferably also

includes a coaxial roller for reducing friction.

Arm 73 is oriented approximately perpendicularly to the end
comprising pin 72, due to the presence of a bent portion 74. The end of arm
73 includes hole 71, which preferably cooperates with the roller of the
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10 fornms an axis A4. The reset |ever is approximtely
w shaped and includes, at one end thereof, an arm 81
that preferably comes into contact with a second
roller of stud 66, in order tg _nove hammer 61. Reset

| ever 63 preferably includes, "approximately at its
nmedi an end, a finger 83 for limting the rotation of
said lever, in accordance with the 15 operating node
of chronograph nmechanism 7, i.e. dependi ng upon

WBBHBRT pér'?%f'&@@%ﬂ' IPel Sridriafidieof BRA 7, a%tsébfated W|th the play

position. Finger 83 thus cooperates wth notch
wabewed ghy iholey r7de roptinisesithet theustophhaprmer 6le wen lever 65

e o RRELAS bl aRg el Wi . Bpp OB g o
Fholesetd0tancdd08) , and permit said rotation when it 20
is located between two colums (as illustrated in

][:i Q;Jf eRe%fet faﬁ/e? Ganﬁo‘t&és haﬁ?ﬁ@‘r Ollfli frgmi s irmtiv@pasiti_agdbgswhen
eature o e invention e hamrer . jupper sprin

i stap meamars 54, 86 and 8 e Fded %ﬂahﬁkhﬁg A RRe S5, 57 and
\Mg;gbé§ in k}f’ibbré’gqﬁn 8 bndS8) Povidrdsaid 'a\éﬁvé’ sﬁtld?ln |’Chndwhen stop

I nacti‘'ve position.
smemgenss 5ger5é5r ahdyS&waa@@@inahbeartanme& 1 taincia59 as in

PRides . et nRestt 1SYEF 52" 5ofatdB0 b5k BEBLBGET tht
e oW STt ot s
cl oser
mahfee, ead jBRtalgan M fdwt trﬁ)r?{fr?ely Qgs el Bﬂ}ntact with a

" Qbabh dd‘gol%*i’%%t BQtanogger W\‘n@b hahifePs1axis AS. The
secon verti c art IS pre erably thinner than

the T gkt ié?/e?réﬁvb%?eljagﬁ fﬁ%ﬁ%%%aégpré&ngﬁbt Ftétrﬁe?han end,

-10- Consequen er s S used
genfinger 83 fam hamtua@cthesmta:tldnoof:eauﬁﬂe\neg irhaceovansatwith the

of vertical part 82 avva fro t t.her y
oapBrancgogR BhraandtiBbe chdMAnp Ttk pabBpdRglpon whether
hapaehed R ®Em i§9nahetdigp Siraétértqioditim'l FFHMQ@TGBB thus cooperates
Advant ageousl y, hammer | unper sprl ng is al so ed

f ¥ithgae whegl A8, va 96#&:'etq:|ulmlh§h%|ra£at|q9 cbiregel sver 63
[ | 7 t

oA, TR TR oS 18T RRrG 1 61 S0, s 6 ntchec
f wheeMBr(asnltussbnabeﬂ |mF|gm|res 323nda8), amplrmrnnﬂsajdlromtlonnNhen it

sﬂ%\&‘;@?%‘%w ' it tan RSt RelRE Lu5i1fnd )

\MAccor n cgokgvae van ?aglesours],eflegtu?g oftthe invention, the hammer

jumper spring 67 is bistable, i.e. it is capable of making hammer 61 stable
both when it is in its active position and when it is in its inactive position.
The jumper spring is generally U-shaped and one of the vertical parts 82
thereof is very rigid and preferably comes into contact with the roller of pin
72 of lever 65. Vertical part 82 is thus able to move away from, or closer to
the other vertical part in an elastic manner, depending upon how pin 72 is
stressed by rotating about pivot 109, which forms an axis A5. The second
vertical part 85 is preferably thinner than the first, to provide the necessary
elasticity.
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10 pin 72 in the position against the top face 86 of
vertical part 82 of hammer junper spring 67. Hanmer
junper spring 67 thus exerts a force, via the top
surface 86 thereof, which canufounter t he novenent L
and K of hamrer 61 towards its inactive position. In
the exanple illustrated in Figures 4, 6 and 8, the
stable position is 15 shown, when hamrer 61 is

i nactive, i.e. when the hammer |ever 65 is held by

its pi @o?l%epﬂeﬁthpcﬁrﬁh%? éé‘%bp%brlﬁg@ﬁ wdyged &BB@@n@Fﬁtﬁg an

| ateral surtace rtical ortion 82 of hammer

J antagonistic focces Turingrthermepvement Mpofi \nagtnml parh®e awayifiam the

2l i A By Bt BERGRSHE, HTZE plol s lever

egerdtate kyart optHeaw@vBmenty R@vd:rhagemlslyl,mammt jumper spring 67

whi t th
't Slaer 3P BB ePGHNGCR HURrIOtS SHIG PRSE RGN et jumper

Ugﬁﬁh'% d637:J 5{iBBkes gﬁff c%t%rdé“%’%tu?ﬁrtbn% (?)BSR@H 8?‘ eqU|I|br|um

n accordance with mechanismto
t M\é’»chaﬁ@"l fipishitbe m@\gﬁmmtr@a‘sn ﬁ@ a8 @xplainrc b@lﬁ&\f ng

them and/ or meking themnore or less rectilinear. 25
Accor dimthe exmptanﬂusmatednnd?ggw@s 3.¢nandd, tie stable position is

aRHORS Whign BRMURR' G i AGiVE. 1o Pelnbo BTyt i PefiToy s

apiPTL ah el HoBiBAI ?ﬁlnmﬂﬁé tbe‘aé@%eoﬁv@ﬂbaObars 82 of hammer
greater than term ned stress. Inthefgg[ﬁowln

ewﬁaeresprmﬁ?bﬁam@r umpes ApnDg 6f; BusRETER BiPar A the top
t Eﬁrfﬁeéﬁﬁtthe%d?fwh&@ @Jhtéolﬁﬁ Hﬁe%}ébér‘ﬁ%n?’g aﬁ‘ﬁclf%fo?' h@¢hmer 61
to the invention wever, e explanation I's not

| towargg itsoinadtisepositibadi rrents Thus, these devices

could al so be provided to secure -11- another control
menber |n thes bxampld diusteatedh &iguneswh 6land raatthe:statrlalpgsition is

35hBwB: BEEY R BIRE G a3 b kP TP G IR MR yeveT 658 held

| pYGsaiA thaé?bd)éiﬁéh ggamfst BevEth hR¥ARGed dn A lEedevifsce 88 of
is’rotatably nounted 5 along the sane axis A4 as

rygétcal §O€l01'16§2 ofiammRG imBeR sRING 87 i Hammes juinpemeing 67
Chhin, SAE, B BRI A0 R oY R THAGYr, (orne
z appr@&na‘a&iyﬂ permarmmhéarlye rrdlad:i/e\m thedh forceexeded by tpprfag® 86 in
tljle rrapc(:flve Bosﬁ]gn?swﬁ can cour?trtr t%le ?r(l:cgvsénglg’ntaof hammer 61
towards its active position. Of course, the gradients of each useful surface
86, 88 of jumper spring 67 can be adapted in accordance with the
mechanism to which they are applied, by increasing and/or decreasing
them and/or making them more or less rectilinear.

According to another advantageous feature of the invention,
timepiece 1 includes anti-shock devices 33 and 35, which can uncouple the
control members of the associated mechanism, when the force exerted is
greater than a predetermined stress. In the following example, push-buttons
19 and 21 are used to explain the operation of the anti-shock devices
according to the invention. However, the explanation is not limited to these
embodiments. Thus, these devices could also be provided to secure
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i nternedi ate part between push-button 21 and reset

l ever 63 and is used to 10 uncouple said el enents.

Strike zone 93 includes a flange that is approxi mately
perpendicular to the main plgne of part 91 and

opposite the back of push-button 21. The strike zone
cones into contact with push-button 21 to transmt

thereto its force to part 91. The finger 92 - groove

94 assenbly limts the relative 15 novenents between

r %ﬁ%fhér%ﬁro@%wéﬂseﬁ%u@:hpﬁ tfongéxarh{filet lePovert APih@t controls time
illTustrate Figure 3, finger 92 1s secured to part

9 tesaidiayiasod of mepieasetet | ever 63. However, the

reverse assenbly is evidently possible. I\/breover,

fi nger AQRi- srmqkrctef\AnaBBprmﬁeutstcdﬂohngmmdpehbareissv? against any

kool BAPBIGR LATSbR skl i HeO0P BBy Wnces
f gy thecsmlel a'xus dhat as sbsutdev@Ves. eAﬁﬁBsaduladba@em includes a
includes a pin nper spring 95 asse

AtBBREPRg- gaoqwee% mﬁm%h andg m%@s@mowma%ly C-shaped part
h I t
o e?@% ?@ﬁ ﬂm&gﬁﬁag&%a étgge fzgpgfr%e drid i Gfher ghgaorftwmch

zone 93 an
9includes ao pumt%]se jumper spring 9% assembl5PartaRdnactseas an

B B NS MR TER PB4 T B3 B g oot o

UpPBouple s¥id eRimedted application. The nechani cal
connecti on between pin 96 and the notch of junper

Spring S¥iké soAd T melmstmhn%é thét aurmpprekumhtew perpendlcular
preferably, when a force

tﬁ%&ﬂmale@lam@pépartb%ﬂ 9n§mnﬂ9§ttgrth91>a0b¢0fowﬂ1s@ﬂtqm21 The
%F‘rlkelZo st ﬁté'ch'ﬁgéc‘ft Qith buSh-Huttoh$1 ft8ft@dlm;1t kifsreto its

an sa| eterm ned force, reset leve
a@cbrceaheﬂaat 91 h&he dirgeri 9& —agrowm%aaﬁse@dbly Tmeitspitme 96lative

it ents’ bABhar fiTet, BYPt | Gh BN, MAlauarb o oy fhe, grample

f Qneerast WFI?U&'QBa er592T%C§éHﬂ1|r§dl”tJ paittd Icandrgessve ddof reset
it stresses the mechanismas little as possib

| e
Mgves & Howevern dbe prvaser assambly l&eqwd%ﬁbfyp%slble Moreover,
Cﬁﬂgéﬂgéﬁs pjg@gﬁly;m?o t ﬁﬂﬂsa e H#:Pé %’f‘ﬂp\}gﬁféhqgcm'%ypg%)ﬂﬁwtely

V\Ath(uee: ggnmaplanerw holee mﬂcagth%%td bmitethe aoveealk mMoyerent of the
rﬁﬁagguced.

Finally, anti-shock device 33 advantageously includes a pin 96 —
jumper spring 95 assembly. According to the invention, this assembly
mechanically detects when the forces transmitted in succession by push-
button 21, strike zone 93 and part 91 are too intense, i.e. when the force
transmitted is liable to damage chronograph mechanism 7. Other
connections could, of course, be envisaged depending upon the anticipated
application.

The mechanical connection between pin 96 and the notch of jumper
spring 95 is adapted so that it is uncoupled, preferably, when a force of
more than 25 N is transmitted thereto by push-button 21. Of course, in the
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In the exanple illustrated in Figure 3, pin 96 is
mounted on the end 10 of reset |ever 63, opposite the
end conprising arm 81, and junper spring 95 is
arranged on the end of part 9 opposite the end
conprising strike zone 93. Héwever, it is evidently
possible to nount the pin 96 - junper spring 95
assenbly in the reverse manner. The other anti-shock
devi ce 35 protects chronograph nechanism 7 15 agai nst

?gppbﬂ?éj‘éﬁﬂéﬁéﬁ ﬁéﬁ'f"tﬁé'f@l‘bé’fs |e%‘éefhaﬁlsalarh§re@%‘t’érﬁﬁné§ force,

atably nount ed the same axis A | ever
Argdet denerI63dis\sctivated atﬁge same timefasgein &afi 9-1 gr oove

114 assenbly and a main part 111, approximately in

t he shape pir QSn—jalmperfsmingigﬁcaﬁemlbIg ig peefefablnselected, since,
|ncI des a s 1 and th othe end

R cBofnal postit . Ands B0V exER, FeVskoEas o, chRrBdraph
PatdchhhisnaCt, swAkcha fhddhisetHat dit aftrespas tthebeiesRanism as little as
push-button 19 and reset |lever 41 and is used

urestiples Meregver, dhie MT_EFFJUBWQ kaos dnaenl sarnip Gaetigwe, since it
f Héﬁ@ﬁ?é H?éinl?%rﬁf?@ q%& rg lof tlﬁ’grne?ém'rﬁlléltlgg tittl‘i’? ¥E& of jumper

ane o art opposite 't c
papnngp abt whucngneahe thattthe kaceopling fores caneasiy hedeproduced.
Wi th push-button 19 to transmt thereto its 25 force
to parin fHel exdineld ilogtatetilih Figumo@e plhlg6 s seotitgd on the end

i tesalaver 53, Sprosive MRab Faprtokart: B Snh Uengel spring 95
3|s é#rﬁﬁqéd bﬂa&hleSerﬁﬁstEaﬂ d10 dpokitd e 2nd EOrAPNSIng bkikd zone

| ever . However e reverse assenbly is evidently
p83sHemevent scamdentlyspassible fip meRuntghe pin Q§er jumper %Orlng 95

a gelﬁgﬁgbqﬁe rﬂ&sé%’a e 89, which is in 30

appr oxi sane ane as holes 100 and 102, to

E’Alj\r/naat B o‘ﬁﬁ%%gwghock d \gué:rg%l nc no&;e&gﬁ mlechanlsm 7

136ainst umelinadverteat lddivatioendfl JeveActbr Theg dtewctahs rotatably

ﬁ%?&aé«ﬂ&af«q‘q%”w%{s@tﬁéﬁgévﬁﬂ sinier. anPSioicasvied 3bicludes
1192 Dyjrgaiad1 watseembﬂj aﬁa ra Hﬁ@.rzsgﬁ 43 awomfateuy in

"
111 retooélntense |1.e force transmtted

i the shapeof anduamje @lmi@.nﬂilgr%mZhOf wbmirawpw$ a ptiikereone 113
fé@ﬂp He oS Ehat 8 Wich' BiiuBed: aPpih 118 LSjumpdt §friflg 115

assembly. Part 111 acts as an intermediate part, between push-button 19
and reset lever 41 and is used to uncouple said elements.

Strike zone 113 includes a flange that is approximately perpendicular
to the main plane of part 111 and opposite the back of push-button 19. The
strike zone comes into contact with push-button 19 to transmit thereto its
force to part 111. The finger 112 — groove 114 assembly limits the relative
movements between lever 41 and main part 111. In the example illustrated
in Figure 3, finger 112 is secured to part 111 and groove 114 of lever 41.
However, the reverse assembly is evidently possible. Moreover, as for
finger 92, finger 112 is also mounted in a top hole 89, which is in
approximately the same plane as holes 100 and 102, to limit the overall

movement of the finger.
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opposite end to that of axis A, of main part 111, in
an approxi mately perpendi cul ar manner. Junper spring
115 is added onto | ever 41. The 10 assenbly is
preferably achi eved using a f:ﬁnge (not shown to avoid
over |l oadi ng the draw ng), Ich is connected to | ever
41 via pins 117 and 118 so as to trap junper spring
115 between said flange and said | ever. The
nmechani cal connection, between pin 116 and the notch

of ] U”’@\%FvanﬁaH] oﬂglylja'i_’rtl dhockdaeies ﬂwlr%déﬁcauﬂheﬁﬁ - jumper

pref erabl force of nore 15 than 25
t Ispregi ‘t‘tfeaswmbbft Aasprding Hodhet eanfiggration eém%@vqrwon this

t (0]

L B55BRRRE I Sof MBI, Rreding Wheh URE oiockeFankfifea i
t Baceeswion i e pafshr-mittorpadrg. stiiké . zénhenal 13y .ands padr 111 are too
ant.i - shock dev 3 , _the pin 115
ATUERERy | SoWNENC TR Iie? BT SR e Bgas Sororograph
MRRe¥Hanisil 7VRi n parts 91 and 111 preferably have

approxi mately the sanme thickness as reset |ever 63

and | eYﬁrtgé]?xamﬁe |hb§t|fé}§asln°f:g€| o‘ftlnt 5 "RirAouMadt én the
can thus ess t han 0. cording to an
adgpobide andadly dhat gk cuds Adat ofr main |mb|1éde in an mppiedmately

cpkgTiodar rifnft ripdt) eI Al BEReHTEn, R 41. The

Fiagoeebdly? i$ Opl&ferfabl‘w&acﬁﬁm@ldi sy @Vﬂar@e?:'(n(bts shown to avoid

B

t I |
190 AT e I i o s o

nﬁdr@enyaohamoafrec;nmwethn betwerrm o ukiby andathe notch of jumper

RRPRBAnt 1o PPkl CGRR UL O HIEITRbER vtn 5 forge of more

ptisded5iNis teahsrgitiedehdmtd &g fush-thdtdn pish- but t ons.
-14- In the exanple illustrated in Figure 3, force

equal i Dfngbuiey| lﬁeth§7op ltémaﬁﬁni né.6if tasifarce ib ¢osy than said
121, a junper spring a first fin 122 - groove,

| POSRISETINGG (TGP cleyaE ddis; Aqiyaiec ob 16 gapss, imesas main part
2558 Miliyay| 'a%tf%'?r&?-ﬁ éﬂcﬁ‘:k' ice 53lihe g rPH"’lBaben;%l“&Brﬁﬁb 115

appr oxi rm e centre, agal n axl s

| iseembd emusld lesidently e weleted wndhg revensemannerai d

antagoni stic force to the dedi cated ki nemati c chain of
push- biddinnpdds 2M,and 111 preferably have approximately the same

thickness as reset lever 83 and lever 41. The thickness of each of the main

parts can thus be less than 0.5 mm.

According to an additional advantageous feature, timepiece 1
includes a device 37 for equalising force between two of its control
members. In the example illustrated in Figures 2 to 8, force equalising
device 37 is for personalising the push sensitivity of push-buttons 19 and
21, which control chronograph mechanism 7, when they are pushed in.
However, one could envisage device 37 equalising force between two other
control members of timepiece 1. Advantageously, said personalisation
consists in generating an antagonistic force, when each push-button 19, 21
is pushed in, using one device for both push-buttons.
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which is activated as expl ai ned bel ow. The

antagonistic force is induced by the relative

novenment between the approxi mately pointed end 125 of

| ever 121 and the notch of jynper spring 123, which

is added to lever 41. 10 In"order for stress

equal i sing device 37 to operate when the two

push-buttons 19, 21 are pushed in, lever 121 uses the

two finger - groove assenblies to connect

respechi ¥Rl ¥xahPre&rilldstratéd eIn pﬁrepfy tfoiE’EEe ‘e'@;ﬁahslﬁ n@éviée 37

train associated with push-b on 19, reset lever

epcludes, arbwéerpmdla@flewéuk. mmpetsrénm fh2§s§6k5$taﬂfélﬁl‘ 122 -
u 1 22 e

"@‘g%gg rr@ibe %g%éﬁ%lug%gg é%&%ﬁd fn’gﬁzgzé g'r&oJEO%h Ssmbly.

appermediateeleyep aideisd ratataly mourded aapbroxmﬁtekyem the e@entre,

LSS, 50 oL SIS e e Pl s

eé\ﬁagbﬁlsﬁé‘ fORR’ R HERHEHItaRRY Hﬁ@ﬁja@ué'cﬁfalmrﬁﬂshaétﬂtod tI9 21,
slides into groove 124 arranged in reset |ever 63.

Aﬂblﬁhtlﬁ@@b\ﬂ@aw as{i@lﬂ@iaﬂﬁeﬁd)@l@wt heeiantagenistic fqrgﬁ'@ﬁnduced by
3 % r%%bt\}/éﬁn%em@ﬂf beMtf@eggﬁ@:fﬁﬁ%tﬁgg%@hp%eégﬁg@S”& lever

orce equal 'sing devic
stzliand ghermatch dfljdmpkt 8pring d2B8ewhimh ik eeled4d . levidred/l.
therefore forma nonobl ock part 127 which forns a
doubl dnj ordesrfos pstiesg. edsallsirgy devides BPVD, operitesenéredhe two

BB 1hogdiarg she ). Bt R24 usescheriug: fager'r groove
LB eMfRsOb cahrlett %spé’d’tﬁéﬁé?@e\‘mon% one pSHrt b?ﬂ'ée kinematic

consecutive stack is inter di ate | ever
| teaigrassociated witharushibuttemd| en@resaidaverﬁi’: Tlee one part of the

MreRelPapih éé%ﬁﬁﬁdﬁé% A PIRRTEE  expl o ned with

;ﬁgs; 6%, 1ok 92258 suiiied prbEREme ang ot 165 1Y 4s tip 125

f|ﬁCa|hIépﬁir@xmﬂdielyCQ@f@kﬁhmﬁarOmaﬂhet khd nvﬁm‘elsomto groove 120
Mor eover, push-buttons 19 and 21 are

oﬁfrarwdatrbnlesvemﬂaké\dorapvsﬁeﬁ%ﬁfem%ﬁm@wﬂee g the other end,
ﬁ%ﬁi&sﬁt@% thg t%gﬁ’fg e}l |r§5ﬁ\’égkﬂ%ilﬁ{atélg$egq&5’cg&ulgf manner and

pus {to et ween
At gllﬂ@slntcﬁgrracgerb'_?@armmgm ihnesabigvapf3nechani sm 7 when
it is inactive, i.e. when indicator device 17 is not

bei ng Adhexhtagieowsly, atmordivigetb thetinverdien, damipee spring 115 of
anti-shock device 35 and jumper spring 123 of force equalising device 37
share the same securing means 117, 118, mounted on lever 41. They
therefore form a monablock part 127 which forms a double jumper spring.

As Figure 3 shows, represented by various lines, there are at least
four parts that are at least partially stacked on each other, in the area of
axis A1. Preferably, one end of the consecutive stack is intermediate lever
121, then lever 41, main part 111 and lever hook 43.

The operation of timepiece 1 and, more specifically, of chronograph
mechanism 7, will now be explained with reference to Figures 3 to 8. These
Figures only show one part of chronograph mechanism 7, to facilitate
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25 is active, i.e. indicator device 17 is initialised,
and that this position is nade stable, preferably via
contact between the roller of pin 72 and the top
surface 86 of junper spring . 10 Further, anti-shock
devices 33 and 35 are in their normal position, i.e,.
respectively coupled to their reset |ever 63 and | ever
41. Moreover, force equalising device 37 is inits
position of equilibrium i.e. tip 125 of internediate

'saﬁ. "%ﬁ-l. 'B?Ut'ﬁ%dinivﬁnfi&? W&&lér” pusRIRUttohR’ 19%Ad 21 are

|na contr ol system23 is in
t abvamsdehb@mahely maced in tthalsam norepugiast indpesiten2iv erger to

o§ePEc e e, ARRDnE B ARG RPER, BRROPL 39 phSiguspr, 1o 21

pbs&twdr therFiglredd. ong arrow B, visible in Figure 3. | n
a first phase, push-button 19 noves approxi mtely

al ong augtulr@rrﬁlshbw@nclﬁond?ﬁaﬁh H&hbﬁishcffwme&hrt sttuhaxﬂwe i.e.
19 cones into contact with strike zone 113 of

awhendndisptarlavice B&is not being usad. [hivdd e nated #eﬁie’ﬁﬁﬂ& device
°§§ S{b ty 8n|ri'cﬁcastg? dTe(/f?:@SW tlé ‘ﬁq'luél%é@'a{hdoﬂ{ét tﬁl%lp%mon is

ts arota
abade stabte pireferdbly via scpmiedt bétwametlmnblla eﬁ(pmﬂe‘i‘iaod the top

i nduces.force on the junper spring 115
quﬂcei% q?ﬂw”ﬂpeb?%ﬁ"&%y greater than 25 N, anti- 25

shock devj ce asses intao,.the coupl ed .posi tion.

Thi s nEHSE pf- ek deicaserdad 35are i dieif Riuma Fsion. Le.
1ﬂésp'é%ﬂvéI§)Q:de‘Ié‘ch t®théiH FOSSt 18RE}H B dri levap unt. eMor:Hbver force
| ever 41 Conmes undone. Consequently, translation B of

pagualising tdevia® 3Gpler ¥ iteatRAsitiasy iAfnedailibdway die. tip 125 of

[1=F
SRR TR, 127 DS B n R B o Y enaly,
\(lll\zolen;n e/heel Hézmbt:mti'mlrsyﬁterh %ﬁalsfnrﬁﬂ'lret pgéélllJoh dnlwinch édallows
en finger the end o ol e as
|rqﬁ?§pﬁé{&§@§1¥1?l?—?68{'\éat§d -16- Preferably, at this
stage or just before, a collar 9 of push- buttoH 131
y, the user

(Vi si pWhem, qlfir‘@nLﬁ’gfaB? mgeheRisaydi #s OPERING Pogma
t LBRRILES the sté’l‘Pét%B Bﬂds‘ﬁ-ﬁ@ttéﬂ"'% dI6@Y 8hrodf BPyisib&H FRjure 3. In

19 nobre secur alternative or
canfiyst pbasar pue -éxmﬁtnn 19 mao\er] appraximataln\@ong eofsanslation B

0
TR er R FETEEF 1D P P8R ondh 13 o
anti-shock device 35. In a second phase, the movement of push-button 19
is transmitted to main part 111 of anti-shock device 35, which then imparts
a rotation C about axis A1.

if the speed of movement B exerted on push-button 19 induces force
on the jumper spring 115 — pin 116 link, preferably greater than 25 N, anti-
shock device 35 passes into the uncoupled position. This means that the
link between pin 116 of main part 111 and the notch of jumper spring 115
mounted on lever 41 comes undone. Consequently, translation B of push-
button 19, approximately oriented towards heart-piece 59, only induces
rotation C of main part 111 of anti-shock device 35 in the backward
direction. the rotation C of main part 111 is limited when finger 112 meets
the end of hole 89, as illustrated in Figure 5.
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the et down force of junper spring 115 returns pin
116 to the notch in junper spring 115. Anti-shock
device 35 thus protects the kinematic chain attached
to lever 41 and is automaticald y and nmechanical ly
repositioned. If the speed of novenent B exerted on
push-button 19 induces a 10 force on the junper
spring 115 - pin 116 link, which is, preferably, |ess
than 25 N, anti-shock device 35 remains in the nornal

posi t i Prefarubly,idt tﬁlstshb% or R %efore! anollhf $20 ©F push-button 19
nmovenent to | 'ever 41 ever 41 is driven in the same

berésitler g Figuea phrabuts seainstgase A1 obtimepipoent. whighdimits the
o 51, ST, 6, b o DO
ttmnptamaﬁary Blemhentt Snﬁlencf)dtf thedtravelvatop ebéB cbaldoalso be
d ts hol e
DS Bipg. i foke ZoRe TEE A myhlime, Weea S Brtton g syglaased.
Ahe letanesl fhree bP gﬁngér sphﬁ@ 15 V@Erdse}?ﬁf 1R8ole fhe inBtch in

backward rotation out axi s 44 t hus noves

cuFRar sRsinghd19.0bntirsheck ﬂﬁm@tmﬂw pedectartherkinematic chain
0@@9&1&&0'45€§P4Papa H?ﬁﬁﬁrﬁ%@a‘ﬂ?ﬁ@?{(rﬁ%hérﬁ@&?ﬂfé %lgltloned.

nmovenent cone

cont ac t%t{befe?jtsf‘ﬂ%m}@?r‘? t. B C@ifbd 8h GRAIEH 19" REfCes a

45 to a trigononetric novenent aboutl axi's
HMorcen en ethel jurhpehsgpring 4 h5 phpuae1 16winke vhich Ise ppeferably,dess than

t [ t el 4 | | ust ed . .
25 N At Sk, HBVER T ramainss iR B, POSHOR AN dn @ third
APHR SR It PERHSRR Vs I@Q%vénﬁ’erﬁQOdlﬁgéle% Lé%ﬁm{ "?Hn@é‘ﬁ jn the same

col um of not ched whe i's facing finger

rkackwardy etaig Grhat@oténabsem(:@urm th%;tm\@dansletver 41, the
B S BT AR AR Bt

dvez mavedi vig thlehmcmemém@s of #spith 51 ahd, lgvenpeok 44ttodesmoved,
the. activatio [ device 29, i.e. chronograph
204 rtr%%m 5’?9'{} I:f)gf ﬁ%ﬁglq &?egral with timepiece

noveng 3 and .t he eactivation of immobili

o CeanSequentygB.a Tt bhats, ud 48 T4evRthaok 3, trapped in
'HHIEQW* | 788 -drivRdager ﬁS&M%WﬁS&%@dW&&%rﬁ@ ¥b bout axis A1.

includes a third toot ow r at
Adookydi4 them andas chiser dovihecdoath ok ratohet stHesli. 46, which is

f o
e e i, A BB b 3mSRk . 10 i
r;mmhbobﬂﬂwn‘res inte contaTh with ratdhat kieti46 and forces column
wheel 45 to impart a trigonometric movement G about axis A2.

At the end of the fifth phase, which corresponds to the maximum
travel of hook 44, as illustrated in Figure 4, column wheel 45 has pivoted by
an angle approximately equal to 30 degrees, such that one column of
notched wheel 48 is facing finger 83 of reset lever 63. This enables control
system 23 to change state while preventing reset device 25 to be activated.

In a way that is not illustrated, to avoid overloading the drawings, said
state change controls the activation of coupling device 29, i.e. chronograph
mechanism 7 is made integral with timepiece movement 3 and the
deactivation of immobilising device 31, i.e. gear train device 27 is not
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5 rotational novenent H about axis A3. In a first tine
period, which is preferably after the start of the
fourth phase, pin 51 conmes into contact, preferably
via its roller 53, with the _epd of hamrer |ever 65,

whi ch faces pin 51. Lever 65'is in a stable position
because of the contact between its pin 72 and the top
surface 86 of junper spring 67. 10 Thus,

advant ageously, during the start of rotation C of

| gvRbbifided.! irRleedd @bRIrEn tWited 145 Bré?@f’e&ﬁy Mduddre afih'fn’?!t toothed

time period), the return force on push- button 19 t

twbeals @eI%éatghetsw@@&ié&méuch@nablys ppid devices ta be e:ontrolled
novenment of junper spring 123, which is driven in

mov emelduriog saislifousth and\fiftbphaseer thestbrustenaveément B ofhgin 51

1 Bvf RehmbhleYEEBR, FhE mEViheACe" hamuh 4T & R4 pGiwar
L@tattmmltdmewemhe HOamunhﬂEeArBrg Vlgggmr@gctg?@tﬁgm,smtch is

fsﬁf% SiaoRs SHECIne Pt of the foun mhads, Pimaorehieaynie contact,

ér%| \ﬂé"lt% r%ﬁero‘f‘)S,JWﬁWﬂ{e ERA 'oP § %éﬂ\@éefl\g ﬁicﬂ faées pin
B ;(%/5 the Second time peri od Starts ever

4&1 Hegver lﬁotmp@ Sstatde tposition because of thet ¢@ntact batween its pin
STE 80 she BB SiEnCS RE i FRBRT i W%Seo?" {“ZCter 65
at er 2 ﬁi‘%a@v@@ Tl LFPEaRe APR bR GrfiRler 41 (e

S@éfbftgtlfﬂ fiftAt pHdsat amﬁﬁ@tfbrsﬂMewmntheBrétﬁrn force on push-
push-button 19 no | onger forces junper Sﬁrl n%t67 to
|

mtoh e hahtheoveardgelsiis grnerated manlePydng refative pgovement
eéf'JBﬁ'fpg? I%Ehﬂg C}g% Wléﬁﬁjdﬁ\%rf fal MBUan%n? U%b%‘?ﬁ:'awsom ‘Uly lever

sequen approxi mately at the st
041 trlabtlyectometlpriﬁSprdrmMnedMerimnerHQ\ﬁer 65 is no
| onger noved by the force exerted on push-button 19,
but apfirthei statt af fhéfirdgttiend peded, emerth&dst tiorcelen push-button 19

RS i U 280" Bl s BoRah mainy
By @RE 'holsinekit J—)ofojﬁrrﬁrfé?eépl‘ﬁﬁj/ 123 %@dysfrbh?rtlpCQQB' afd the
out "automatically" vi sible in |§ure4 at the

dRavemephy @fe\cajh@laltnafb%@hmper(w Awey|from pin 72.
corres ondln to the end of the fifth phase), roller
53 of F%ueferab 1thes mmdn@mememﬂﬂstartsmmlhnhdmr 41 has

I(?D\fﬁﬁle?e% Rﬂg tﬁlpc?s o?lltsetFa\%l. '?hg se%ond time period corresponds to
the moment, preferably, when the roller of pin 72 of lever 65 passes the
common edge between top surface 86 and lateral surface 88 of vertical part
82 of jumper spring 67. At that moment, the movement B of push-button 19
no longer forces jumper spring 67 to move away in movement M, but,
conversely, allows jumper spring 67 to tend to return to the position of
equilibrium.

Consequently, approximately at the start of the second time period,
hammer lever 65 is no longer moved by the force exerted on push-button
19, but approximately by the force exerted by the trigonometric iet down
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thereof is housed in the notch of lateral part 88 of
junper spring 67. the novenent of |ever 65 has

directly driven stud 64 of hammer 61 al ong

translation K in hole 100, aqg indirectly, second

stud 66 of hammrer 61 along tFanslation L in hole 102,
such that hamrer 61 has noved away from 10

heart - pi eces 55, 57 and 59. Consequently, the reset
device 25, illustrated in Figure 4, is inits stable,
degatidr/ef weHie @?ért V\g@ of jdmpér $phy 67 %Bbuf Bk ASUTH6nd of the
respective en are approxi mately

sinevement ddsk, by of neeet tevipe 2hds éhemdarried adcantomatigally”.
period, chronograph mechanism?7 is activated, i.e.

| ndi ceAervidible dp Figuseadt satt theli el a@f thee ﬂei:omldaplsm&i period

SACRroIETLY rorr@sndtiint Bane.end e Yk pBRSGL T S of o

-5‘|Ol|§1 nblRngieRkn to@ﬁtacﬁwlﬁe(ﬂ@nﬂﬁef\lievdﬁﬁﬁeEanﬂlthesrdﬂ@r of pin 72
Ionger driven by anti-shock device 35, Figure

SPBtRD iR diouaRd FofBnethurt Aol B8 B8 of Jumparsahg 67 the
rm%.{/??%wtd?nlbvgp%@ hgﬁldlﬁé&lﬁl' Hﬁ\{ér\o s%}e &08 HaPhimet qj‘la talong

equi I um shown i n can e seen t
ttranslation K/ én inole MO0t amﬁ:l tingireicdly, second etué fitaoé Haewmer 61

| at [ vye t.o. | 3 has nachle ed
0g ieflasRpein tRBE 02 RybR RodthaRr e Hash MY ey from
%mlptdaeb@&l’éﬂénd 58I Sohsedqmshilyptsidsee dbyicet2s illustrated in
naverrent of .groove 120 arranged . on |ever 41 agai nst
f

igyes 4.1i83n § St@b{ﬁe@'mwa%eéﬂ eytion.121. 25

Consequent | y, l'y rel easi ng push-button 19 w |

machaﬂt isathup claar eat the respes Yﬁaﬁﬂéé,nwmcb q@sa@prommately
F

Ieétyl:ﬂgllﬁtlgﬁ|gdr)1@§’de'lvfﬁ\éeﬁfg]}%g~I ﬁen% en s Hﬁ% @gﬁo? Qﬁrﬁﬁograph

puschamismof7 iseqetivatbd| ue andlcdtorvdaswd:evler'r stdrts oi display the

sl e e GEAN T doie. d5th o SxE &R orsRistbliton 19

Vihéiiees ford@ dredfd jlﬂﬁp(ércgpriﬁ'g qhangplig116einkahat exceeds 25 N,
operates. -19- As Figure 6 shows, chronograph

ne¥elhl ey |Qf199!'ﬁ|ﬂ§e'a@b’|afﬁlr%?90kld%ﬂcﬂ #9i cat or device
17 continues to neasure the el apsed tinme, reset device
25 i igurer halsmehews thattthe fercpasualising deyieee37 is in the most

ShEnt BoSHiOnCIEA o, bR o FAIRm Showp ipgFioure 3. 1

maihb@ sebnnhatltheaethtvedhoveraenhof fiye 126 3f nmtesnnédmte IMer 121
trgiaﬁi og?umggrc %gﬁﬁg O{ZSC%lalé t\e/\# ezﬁ:lhleved entirely by the mutual
movement of said jumper spring 123 with lever 41. This is made possible by
the movement of groove 120 arranged on lever 41 against finger 122 of

intermediate lever 121.

Consequently, simply releasing push-button 19 will mechanically
release the force between tip 125 of intermediate lever 121 and jumper
spring 123. Force equalising device 37 then tends to return to its position of
equilibrium and drives lever 41 in its movement, and, incidentally, by the
kinematic chain explained above, lever hook 43 and main part 111, without
reset device 25 changing the way it operates.
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control system 23, it is not possible to activate the
reset device 25. Moreover, as explained above,
coupling device 29 is activated and inmobili sing
device 31 is deactivated. W the user wi shes to stop
measuring time, i.e. to stop ndicator 10 device 17,
he presses on push-button 19 again. As expl ai ned
previously, if the force exerted on push-button 19
generates force greater than 25 N on the junper

spri ngA&ﬁ%ure% h&hR, bhithogfdlii nidtPRlisie 7 B8hEs JHeaRe, ie.

into the ncoupl ed position and does not drive |ever
indigator tevige d7stondinges jo sheasire the elapsed tirngsrasehdevice 25

ot A0 ARG e Ry 19Ee BB U B i the positon

nov eqEilibridmn shd ¢tie klrrm@dttcSch?ams lo@nnemetiruocpwsi't-buttomls @9 and
over an angle of a

Oy R Do RRBh e TRl keSS o WA 45 o
a&onjtvﬁcﬁ ggfétefﬁ{ &3y |t3|¥.”'ﬂ8f ﬁdd‘s@lméttét activateNtie Gbsél Gevie 25.

means that it again allows reset 20 device
oBloreovss, aas | explaineds ahgee, gRUPIng edeviceed8r isAGyated and

@ﬁﬁ%?ﬁS&af?%‘ﬁeeéﬁseHs R S0 Coupl i ng devi ce 29

separ at es chraonaogr,aph _nechani 7fr
t| rrepl %@Wtﬁ‘%”ﬁﬁ% 5he§nt8 %IQB 'Ug?%%r"f%ﬁﬁjﬁ X SI &top indicator
deuviee 131 Hel pressbé oﬁaﬁ% bgke 10r&gdin JAy iexplaiied previously, if
static), for exanple by neans of said_third whee

2@ecwg¢rﬁ><ﬂﬁ@€|omsusfa§ugﬁa|%& a@aem@rcq*rgéea@érthe%@ N on
fRNUEAEOLSHRY Y15 €8Fin H@ iRk a&ﬁﬁ@héé%eﬁﬁéﬁﬁ‘ﬁaﬂ%é{‘% the

to asure, via I ndicator eV|ce (ma i mobi |
oﬂncbta:pedypcwytmneané daegs noledivelewsirshibslf tthe rsessyre on push-

no ni s - - 19, .
tguﬁﬁﬂg@p'ﬁt 3"! 2Er%4€§§'§@‘?"§§ {o(e)rgg,ggﬁg Qwéﬁ-féﬁw 8ha|n
38xplaried axavé, Mrvﬁétﬁ |§wreh@a< viein tendantial nastaématted, which
chroonogr aph nechanism 7. This is ma oss bl e
fWW%@érlggn%eH@vlr%t‘QU zqyen?n@fﬁ%s% é‘?fé@af%y 30
rﬁégﬁe@sabh%%ldrﬂﬁ'vﬁfge?ﬁ gdevice 17, for exanple to make

i me neasurenent, he then presses on push-button
21 o= GoREERANTT BURGol sk 257 SeuhEPto PG s ARacl
t bgmbeatiicalfstatesto-that obRighte Gowbich means dhatit again: allows reset
device 25 to be activated (finger 83 of reset lever 63 again faces a space
between two columns of notched wheel 48). This state also deactivates
coupling device 29 (i.e. it separates chronograph mechanism 7 from
timepiece movement 3) and activates immobilising device 31 (i.e. it makes
gear train device 27 static), for example by means of said third wheel of
column wheel 45, as explained above. The user can then comfortably read
the elapsed time that he wished to measure, via indicator device 17 (made

immaobile) of display system 9.

If the user wishes to restart chronograph mechanism 7, he presses
on push-button 19 to make control system 23 change state again, which
feels exactly the same as when he first activated chronograph mechanism
7. This is made possible by force equalising device 37.
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5 strike zone 93 of anti-shock device 33. In a second
step, the novenent of push-button 21 is transmtted
to main part 91 of anti-shock device 33, which then
i nparts a backward rotation about axis A4. If the
speed of movenent N exerted 6n push-button 21 induces
a force preferably greater than 25 N on the junper
spring 95 - pin 96 link, 10 anti-shock device 33
passes into the uncoupled position. This neans that

the |ipknfeispalisRbd t&GeRiitidlies Shdicair dédeang, ti'dilleexample to
notch of junper spring 95, arranged on main part

cowke armedimeconsasement;, he taer Riesess ANopush- ‘button 21, as

PYsdl E'PF e #1in ‘Q'T\rgf;%t'eﬁbﬁﬁgﬁ Bl Hﬁtqu ﬁho%{s %gb&:ﬁ%umfately along

t owar art-:pi ece uces rota
nmtrarrsdatiorQN uhtllattta bahlocdf pmsh -batt@s %ac@msdu;lto tbntact with

R t.at P L. t ted wh

e roBeco ot BNk daies 33 (nch sBrald e dhhovément of
Fbl%ﬂ Buflon Prat eramhiittedto hidi§ paitameoPanthehetiededice 33, which
coll'ar 131 of push-button 21 "(visible in Figure 8)

athensmpgaisra baekwardirotaion P @bpubadsA4-which linits the
travel of push-button 21 in a nore secure manner. By

way of If #he esspesd of movepterdoRpeanas anypushebetten Qén"@h@es a

eyt 3lrab 5 o 24 8 e 5882 pp 50
r ghibaheck detite 3 padors nitorthe mfcqu@ma:bposiltiphn@'h%means that
Bl G B B2 P B SUPBE oK Sritel i o5
6§rr§ﬁ§led Ioh ﬁiéﬁr?ﬁ%&' o écymégnnfdoﬁqbomsbquénﬂgeqmmlgmn N of

manne movenent N exerted o
ppmh-buttonrﬂ‘zlwhuuhuwgparommatﬁéy mr@@etwovard;%beaﬁawece 59

2 t

< A IBTE AP PR 21 B AnBEnbbEBpyER 4 packerds
aRbldtion Btcﬁn'nalnt pamgm' it dinitez] when rfirger 92 ercrIintémvibe end of
63. ; J ﬁ_gﬁ %ncidentallyits finger 83

ahele gillusfa dd‘l”l \,‘GH"el the sane backward rotation P
about _30 aX|s Ad. -21- In a fourth s}elp, rnP 81, %Iﬂ

its nofesferbly abifisstaes or pefpiesm calla oal & push-button 21
h g agt

[ oeEerB) sl ateRid s8] SniepRgkos Wit s e
rwhvelrof puish-bittork 2hdna more isecareomannes dBy weayi efcalfgnative or

H:]@Hgfe\éﬁgrgtg?y cz):-:kglfne‘ﬁl 'mar%3 1er? c;fetc'r%ell gyo%r rﬁg’mbar could also be
provided for strike zone 93. At any time, when push-button 21 is released,
the let down force of jumper spring 95 returns it towards pin 96. Anti-shock
device 33 thus protects the kinematic chain attached to reset lever 63 and

is automatically repositioned in a mechanical manner.

If the speed of movement N exerted on push-button 21 induces a
force preferably less than 25 N on the jumper spring 95 — pin 96 link, anti-
shock device 33 remains in the normal position and, in a third step,
transmits its movement to reset lever 63. Reset lever 63 and, incidentally its
finger 83 and arm 81, are driven in the same backward rotation P about
axis A4.



10

15

2

o

25

30

5 into novenent L' (approxinmately the reverse of L
expl ai ned above) of stud 66, K of stud 64

(approxi mately the reverse of K expl ai ned above) and

H of hamer |ever 65 (app[%ﬁtnately the reverse of H
expl ai ned above). However, &s hammer lever 65 is in a
stabl e position, because of the contact of the roller

of its pin 72 against the |lateral surface 88 of junper
spring 67, it 10 exerts an antagonistic novenent to

oV ereR a fourid S8, 308! Via i FRBNidH O bdpro@mately orlented

rotation P of reset lever 63 (i.e. before the fourth

stourds theari-pleaen Gk apd pRiseorpastioe cantest withythensecond
Or?)%r of std@ied &nﬁeﬁgﬁgttgddlji{)émﬁ%eE&%Yewtth@fklﬁérﬂaﬂ@%ham of

hternedi atée Tever 1 Iven in
mesetrdevicB 2Hahe ragvemaht Qyof agat81 of esseh el Bk s ranslated

2o G0 i R L B A o s
t 6@ Khofustd %ﬂf(ngpfﬁklrﬁﬂfé?y MY fvarstlof Rexpldided bBove) and H’ of

COUI’]t er the conbl ned antiagoni stic forces exerted

nB@mMerbieverne65 nfﬂmfewmaiekyf theinexersgpafnll Explaingg above).
fILIB\%UéP asdm rﬁﬂ'%rgé}}aer'&v@qﬁ%tst%lgoﬁpﬁt% b‘{e%éugc? ]pﬁ H’?@contact

unmpér sp from
stbfetpel rsllqmtmhtsr |a|hl752 agams’almdatmmrsum 88 of pim B spamg 67, it
et ed rdso {Pt ravel . e fifth step

ofolile! 9106" Wem%‘?ﬂé‘ﬁf’ QURNETREt bl 1 er of pin 72
f | 65 h d bet th t o
ourf ackOaTtabeoeste SuFng Mo Sart QEEOBHOBT O6 resedevBReR (ie.

Seffe | tHéTRﬁfrthSétbbEQhe feturm ’fbrfséo‘anl p@dh-bhdén Q‘Wﬁﬁ‘tbfy the user is

nmovenent N of butt on onger forces

j mafnly ggneraigdmy the rooecradaly of iﬂpnb%r@énntan{neﬂmte lever 121,
CGRERS hon I LRNB AR SboRPELER PRy | 0edi00bA 63 b Wabhs of

to a positron o
apprimgendR6l-y grdove24sasgemislly, tchativiel thtjompee gpribgiasr
| ever 65 is no |l onger noved by the force exerted on

push- batt thenstaa of bhé foldfipsiepl, IR HrMstisrdden fp@l"sﬁfbutton 21 thus
exerted by the triggononetric | et down rotation of

Vg ite goynder the combinesantagenigtic dorcasoaxerisd smwgly by the
Tr?%v@ﬁ’\‘énf’f St1)G ok ?g‘é?hngfﬁiizgwa? t?l%n’ir?i}?el%'ﬁn& the Movdmént M
of reset devi‘ce hen carried o

"efutestical ipaat 83 of jurspdti spring 67 swawdronapint i2. end of t he
fifth step, arm81l of reset lever 63 is no longer in

cont actheni fifth t $teps & qurefarablyerinitiftedt whedt rebehdever 631 has

completed two thirds of its travel. The fifth step corresponds to the moment
when the roller of pin 72 of lever 65 passes the common edge between the
top surface 86 and the lateral surface 88 of vertical part 82 of jumper spring
67. In fact, at that moment, movement N of push-button 21 no longer forces
jumper spring 67 to move away in movement M, but, conversely, allows
jumper spring 67 to tend to return to a position of equilibrium.

Consequently, approximately at the start of the fifth step, hammer
lever 65 is no longer moved by the force exerted on push-button 21, but
approximately by the force exerted by the trigonometric let down rotation of
vertical part 82 of jumper spring 67 about axis A5. The end of the travel of
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5 and the roller of pin 72 of hamrer lever 65 is
housed agai nst the top part 86 of junper spring 67.
The novenent of |ever 65 has directly driven stud 64
of hammer 61 along translati K in hole 100 and,
indirectly, the second stud%%G of hammrer 61 al ong
translation L' in hole 102, such that hamrer 61 has
come into contact with heart-pieces 55, 57 and 59. The
reset device 25 10 is thus again activated. The

d@@'rﬁo@érﬁbﬁﬂ (H52 roNnf )gur afdseh Abvibg e |§1trﬁ?fplc?érﬂ§8’ out

above i nproves t he'bal’'ance of the strike forces of
haatemgtiea)ys. 55, 57 and 59 by stop menbers 54, 56, 58

of hammer 61. Moreover, advantageously, the strike

f or cesAaiFigure T shges, a’etdrenerMDf theofifth tséed, caru‘e8é>cﬁrreeelt lever

765 DB 1o 3Rt boRaRt with the Bedod tofhe 87 Slid BRES JRimer 61
tehmd the rdliettafpin A2 ehBgmandr lev8CB8Ns Hidused S&lgalnst the top part

d ivated and its_i ndi cator device 17 has bee
& m}wrap%ﬁeﬂn%f@fe mayemgpt of laver 6S Fas dreibedriven stud

n f
2%1222 gng@elp@f Qtotfﬁe t‘rjé’ruﬁ’sr{%tiorn Iép?ﬂ?]cgé 1@0 M, qn@é@c}tly, &he second

25iud &iScof harnmerdd aleng dranstagion Ldin hele t@a asuch-thablokmmer 61

ices 3 r ot
S B I TRARELFE RS8R P R0 2D AL e fedeT Bbvice 25
asthysbgain adtivategh- butt ons 19 and 21. Devices 33 and
35 al so protect chronograph nmechanism7 if both

push- Uliﬁé dbﬁb@amm%z wr#igafétio‘haéﬁﬁ’arﬂfnérfm éﬁfﬁlﬁlned above

tine. fact, one push-button 19 tends to nmake

r!@ﬁ?é@\f%%leehal’@@cerfzi’dhe\ﬁérllsmtprpﬂ% obhesrt-pigces B85 7 and 59 by
'@55 r@@hﬂ')err@%%t 50/ 5583"8( HAh e 61%{3%9&/%,&%%_%%&%&5% the

as sooh as at 1east one of
%rlke deraesaatee :10i tohger atbptendenh eghost thes forchr esdrtddd on push-

(2L SR el AR EE 207
i e -

vm@bmuém on %e%l%bch@étéa @Ad it83indicater dévieSa7SHueS been
that force equalising device 37 is in the nost distant

genitialigads Heawaves. abany itisre,of thedercebexeartads hovpushbutton 21

THOHER, Bt R SBoghE2l N ARG Skt 3prhd s Lin o6 i
rrebett lever 63 i nonpeges piriveg bl ZihthstsodkedevienBBr el y
achi eved by the novenent

Anti-shock devices 33 and 35 thus protect chronograph mechanism
7 against any violent activation of push-buttons 19 and 21. Devices 33 and
39 also protect chronograph mechanism 7 if both push-buttons 19 and 21
are activated at the same time. In fact, one push-button 19 tends to make
reset system 25 inactive and the other 21, tends to make said reset system
active. Owing to devices 33 and 35, as soon as at least one of links 116 —
115 and 95 — 96 reaches its predetermined stress threshold, preferably
equal to 25 N, it is uncoupled and leaves the other link in control of reset
device 25. Likewise, notched wheel 48 of column wheel 45 is not liable to
be damaged by finger 83 pressing violently on reset lever 63.
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5 of internediate [ ever 121. This is nmade possi bl e by
the novenent of finger 122 in groove 120 arranged on
| ever 41. Advant ageously, sinply releasing push-button
21 will nechanically reIeas% the stress between tip
125 of internedi ate |ever and junper spring 123.
Force equalising device 37 then tends to return to its
position of 10 equilibriumand, in its novenent,
drives rest lever 63, via the finger 126 - groove 124

asseantgu?éwt alsCENens Ahatyfore@iduBRsihg Hevive Bhelspthnth%most
spring 95 assenbly. Chronograph nmechani sm 7

i §Istam§30@wrhfr@m thnepa,sdtmrt gleauilipiurpshomryinr ziggre 3. It can be
%éé@‘tﬁ rﬁa‘iﬁgﬁ‘@ﬁe e % {ﬁéHtSof' tlst??%‘b? n?te‘?ﬁ%HtéTiS‘té\?é‘r 121

emuam\testmglmtmﬁ smirig7123 hag bden pntmety achieted dpyi thebmouement

TR 15158 S b, BB B G o e

OHE‘EEn ?R:fovbhﬁzdéﬁéﬁ@eééﬁ%\ier\ﬂﬁy of push-buttons 19
be approxi mately equal over tine, the force

f or e |
15, SRR, A neRrhing push tenes gy ngenancaly

greleass thenstreshdietepenttip 12p af2btermegipter leypr i12d arxéjumper
a e 0, 7
STPTIE 123 e e uleinfioneis 57 i Whastln pilFhloTig Bosition of
ceqlmnﬁbnumtzngmdq:ru’asmtnowemd | @mvsssrssog?\terrﬁfa ada tloe finger 126 —
exa illustrate S capa vari ou ,
v%?qgg(ﬁt?“aﬁ%s%m'?'&r%ﬂqm talteHmain parb e by @%Pl@ﬁﬂumper
t@,ﬁeg [ the art. In particular, the hole 47 -
sgud 4855%@%!@ and/or finger 68/122/126 - groove

69/ 1206?1?041(%? bEﬁaﬁi@ﬁ‘t e id QH@é S| n"ikrtt ﬂ@tconﬂguratlon of

af fecting the operation of tineplece
cbiguse 3 (Greohograpbt mechanigm 8fis rtbummaagwasmebldeys:eo% is in

t' i ece. -24- eover, novenents .N.o o
B, Slabe 28 ipdsttiarl TR SGHafShs Hilick, 87, € il rogition of
té@uﬁﬁlbmimoﬁﬁd taBYkinSvate tiaimh dommedtod td Pusheidirinsot and 21
t han push-button can be enV|saged In order to

sﬁ?ﬁp‘ﬂltf‘?'rtr?ﬁe?ﬁsétw 1, one coul d envi sage that one or
both 5 push-buttons 19, 21 directly contro
push, Praferably dp ardeeforithadovehs sensitivity of push buttons 19 and

21 to be approximately equal over time, the force for uncoupling the
assemblies of jumper springs 115/95 and pins 116/96 of anti-shock devices
35/33 is greater than that of the tip 125 — jumper spring 123 assembly,
which is greater than that of the pin 72 — surfaces 86/88 assemblies of
jumper spring 67.

Of course, the present invention is not limited to the example
illustrated but is capable of various variants and alterations, which will be
clear to those skilled in the art. In particular, the hole 47 — stud 49 assembly
and/or finger 68/122/126 — groove 69/120/124 assemblies can be reversed
without affecting the operation of timepiece 1. This is of course true for
other ways of mounting assemblies of the timepiece.
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I.e. without any internedi ate anti-shock device 33,

35. The user of rollers is not [imted to the exanple

in the Figures as explained above, but any tinepiece

can include nore or |ess rollgrs and/or different

roll er configurations (dlaneter of the arbour on which
the rollers 10 are nounted, thickness of the roller,
etc.). In order to make each state of col um wheel 45
stable, a junper spring that cooperates with one of

the t ogiohbdast, Rlovehfert® BYNfoMREYatiRHbEsh- B@u@ﬁ@wgw 21 are
Mor eover, the' second tinme period could be initiated
bestoiraited to translations, amy myem*emt sadiarapatrobmenaber other than

o PR o AL B RRIRR08y ¢ Tl i 1 of 1o travel
Che. onf 8¥ehanainoiy Efeniboe 3, AR Ol EaVRaBE 10T BF botn

Whtigh-bhoh! 1% r2 0 Wirettly @bntrﬁi dredqiushy théinrgsotiated functions,
devel opnent and |nten3|t o he for e,%ecessary for

sk§ dvileHtany iBlgsmediate 2 davice _25.
CLAI MS_1. Chronograph. rrechanl sm (7; i ncl udi ng an
el apseliheiuger ofnlletn i npkhipdted(torthe gxampla T dhe Fdgures as

VBRSPSt 143 SR (P g i MRl ancor
t diffesértt iolier lwenfigeratians i (decnétee gfdbetarbour wnewbichnthe rollers

1) .i d f h t-pi 55, 57,
S31E Bonhic) SSKBYE ! R Plek & C"}Teﬁﬁér 0175 % and an
251 o nbREer By makeneaelt St ol GougHl ibieel 45,SEbIE @ jumper
| ncI”EJ%I Bﬁaﬁ%ﬁpe?ﬁl@&%ﬂ%hé%‘# the téc'ﬂﬁtng‘sf‘tﬁ thb%ﬁﬁﬁhn(\ﬁﬁéel could

es two studs (64, 66) nmounted so as to slide in
hbe ggovided 1 breawsr) thasacenthtimenperins, eauigt b injtiated kefore or

con o iddSing Savel VS e no0r aph mechani am.
Ho st Gracin %%@%’ﬂ?éi‘b secBA 750, BEHod tolh b Hrigo R before

( &ftehtvo @it the raberaresébibvef 6®m the active
position to the inactive 15 position thereof.

Finally, a cam could be amranged on the end of hammer lever 65,
which comes into contact with the roller of pin 51 in order to change the
development and intensity of the force necessary for said hammer lever to

pivot via lever 41.
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3. Chronograph nmechani sm (7) according to claim 2,
characterized in that the first stud (64) is nounted
so as to slide in a second hole (71), arranged at one
end (73) of the hammer |ever ,£65). 4. Chronograph
mechani sm (7) according to cl49im 3, 20 characterized
inthat the first end has an arm (73), which is
approximately oriented in the extension of the hamer
(61), so as to optimse the novenent of said hamer
(6LalRysthe lever (65). 5. Chronograph nechanism (7)
affﬁrﬁT_g to any of clains 2 to 4, <characterized in

that thg h r&os" niis?nrg?ﬁt ﬁ’hﬂldd:ﬁ@u%tnedelaﬁ%@ time

Chronograp ani sm accor g to an
t mdﬂ;atorcmnmnre(n 7 }.calréset tooatrot menhbem@1). 2 veset(dB)jce (25) for

Cﬁ%ﬁe%owzgﬁﬁmﬁpp'lﬁélﬁﬁm ay Eﬁmr{aﬁm@ S%i%ﬁ#@rﬁ&unmd in

(Ganslatioh betwden @hr inaelvepbsition) hwnesenr(a hammeur CBf)gs trooved
claim6, 30 characterized in that the hammer

(BRY ficen bgag-reersh(357 8y, PRAFORRARIEd fothe M@t%meg&er (17)
t§‘ a?logbtﬁ\fee Eﬁé‘l ioR Uivhare sfcffp We?ﬁﬁergf 5t4h %Bl ‘?ff iNaghmer

p05|t|ono or er to
nem a hesglofdrceoagaiost saidl helastrpiecest abar@cteraed in that the

%ﬁgﬁe@o@r@dyﬁééﬁgﬁﬁq?& @4 %}[ﬁ‘@} $§E8n§§ ! %’ll @:n holes

mfcl’i treat sthief aoeen(ed®, vedtirsofL, tKie of lﬂmnestuds (64 66)
s g (67) includes a potch for receiving the pin
tyvqsam sewé pegitieps @e collingar apg 8pt algnetr ove t he
st ability of cooperation between the |ever and said
Jun‘per SprChepnograpnr omeghapiMrediani asrardindacder aflagn 1.

sU reﬁch es %g gﬁ t@%t)théchr & tﬁ%:rsglédrjsz g% y !ﬁ j’b?@fﬁ"t %faeh%mer lever

n§iin t fod raqmngﬁhareitammqve(ﬁpérfcbm ttharastivenposgition itortheocinactive
each,. ot 0. Chronograph mechani sm (7) according to
aPI?/S'B?n e‘{p 6 to 9, characterized in that the

the h | 65
08! L1 ot CPMADORaher MEGHSNSE ¢ 2) | rARAB9p0d | GAIm 2
' &érﬁbiéri%b& qn *ﬂYat]tﬁe Gr’i%ttﬂ&a 645)]18 ﬁ@dntﬁ&tsbeﬁ‘td SR AEBECoNd

part (41) t 'S rrec ani cal
hole (71) arranged at one end (73) of the hammer lever (65).

4. Chronograph mechanism (7) according to claim 3,
characterized in that the first end has an arm (73), which is approximately
oriented in the extension of the hammer (61), so as to optimise the
movement of said hammer (61) by the lever (65).

5. Chronograph mechanism (7) according to any of claims 2 to 4,
characterized in that the hammer lever (65) is rotatably mounted.

6. Chronograph mechanism (7) according to any of claims 2 to 5,
characterized in that the hammer lever (65) cooperates with a bistable type
jumper spring (67), that makes each of the two positions of the hammer
(61) stable.

7. Chronograph mechanism (7} according to claim 6,
characterized in that the hammer lever (65) includes a pin (72) that comes
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driven by a control nenber (19) for stopping and
starting said nechanism 11. Chronograph nmechani sm
(7) according to any of clains 6 to 10, characterized
in that the novenent of the hammer |ever (65), from
the inactive position of thé& hammer (61) to the
active position, is initiated by 20 contact between
the second stud (66) and a part (63) that is
mechanically driven by a nenber (21) controlling the

r g icbh ittt Rt al diffeRH afuirfade (;9% 88)raInnerjartperaimal @7 for

(7) according to any of clains to 11, character| zed

| pAe ROSEABIOfibechammaT (GIpdn mdabto makes thespositiars of said
unper sprin 67
V@é'ﬁﬂ‘é@?@ﬁg&r ép ﬁe&lﬂﬂﬁ@r%’ r%q&sjgcg?di ngpt 0 gn§/ 01)‘
th dj t .
oy S AR BB LT AR LIS cam 7
hdzl'im‘adtetrﬂedanhth@t ltrleadtdond iofetpeesafaces (863188t of theefumper
' Dot hakq#d lpgmgﬁgdq?%o?%P f ?rgg I@ﬁ}pggtl'@ aqnﬂ%% orP tF\e lever (65), in
order to improve the stability of cooperation between the lever and said
jumper spring.

9. Chronograph mechanism (7) according to claim 7 or 8,
characterized in that the two surfaces (86, 88) of the jumper spring (67) are
mounted approximately perpendicularly in relation to each other.

10. Chronograph mechanism (7) according to any of claims 6 to 9,
characterized in that the movement of the hammer lever (65), from the
active position of the hammer (61) to the inactive position, is initiated by
contact (61, 53) between the hammer and a part (41) that is mechanically
driven by a control member (19) for stopping and starting said mechanism.

11. Chronograph mechanism (7) according to any of claims 6 to 10,
characterized in that the movement of the hammer lever (65), from the
inactive position of the hammer (61) to the active position, is initiated by
contact between the second stud (66) and a part (63) that is mechanically
driven by a member (21) controlling the resetting of said mechanism.

12. Chronograph mechanism (7) according to any of claims 6 to 11,
characterized in that each movement of the hammer lever (65) ends with
the elastic let down of the jumper spring (67).

13. Chronograph mechanism (7) according to any of the preceding
claims, characterized in that the hammer (61) includes two arms (60, 62)
that are hinged to each other.

14. Timepiece (1) characterized in that it includes a chronograph
mechanism (7) according to any of the preceding claims.



