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-1- CHRONOGRAPH WATCH The present invention relates to
the field of horology. It concerns nore specifically
a chronograph watch fitted with a permanent seconds
counter and a chronograph seconds counter. 5 This type
of chronograph watch conventli-onal Iy includes a going
train formng an energy transm ssion chain from an
energy accumnul ator nmenber, the barrel, to an energy
di stri butor nmenber, the escapenent. This going train
Is generally formed of a centre mheel set, athird
wheel set, and a EiTNONIA ‘ amleel set
mounted in series between the barrel and 10 the
escapenent. It further includes a pernmanent seconds
wheel , secured to a permanent seconds display nenber,
mount €thé rprehelmtt infveation hreldtés td thehield sfehorclogy It concerns

nount ed, er nenent seconds el s is |ocated
TRore apesificglbea mRATParaPRoNan i Bl & PRBENEL satonds
t&&]ﬂt@l‘éﬁd‘ﬁhﬂﬁbﬂ%@‘a ﬁ%cohﬂ@c@@ﬁ@nem seconds wheel

set. 15 Because its location at the end of a gear

train, Tﬁlgﬁ\éﬁébﬁﬂﬁc{ﬂo réﬁ?W%&ﬂ? ?ﬁﬁ@ént%ll@clu@é@h(’gduﬁb train

an i rregular jer nner gl ves per manent
SMIT@SHDIIBQBI’QW’[F&EMESI(E ¢hain fron ag eriangy eccwmulator member,

HBCRATA o ap ReBcl Auho! TosmbBliiRe SrCal¥ified i€ boing

I tr&in iBNgémdralipfoRhéy dred \wenfret \hﬁeélaéetOleschEWhe& set, and a
sets, provided for reasons of nanufacturln

t@J’Ir@ﬂaﬁ’@@Q sefPndsevbesl ?r%rfBOU“T&Hdnﬁﬁftﬂsdé?tV’{e@naW‘& kargel and
%L@édﬁgagiéh fﬁ%%ﬂﬁclﬁﬁ@%% ﬁéﬁéi{é?ﬁ'%%ga Q8 wWireei, secured to

eart o ear, the Ia h”
cmmmnﬁmteeu desonds chspIap\enahwr swurted dnosthunt fwmtthe third

BER (oA Gl Suc eianoft belhlics woSBL el ipBbted a

Smécéiﬂﬁoﬁéedﬂ?ﬁh fofhed o tife baktke Ddhers BEDRNé $hird wheel set and
non- exi stent and the backl ash rever berat es fully. One

dhewraraanest secendsownagl $8ti s probl em consists in

provi di ng the
Because of its location at the end of a gear train, the permanent

seconds wheel set may rotate in an irregular jerky manner, which gives the
permanent seconds display member a fluttering, imprecise appearance.
This problem, well known to those skilled in the art, arises from the
existence of a backlash, i.e. an angular play between the various wheel
sets, provided for reasons of manufacturing tolerances, on the one hand,
and in order to avoid a situation in which the gears are blocked, on the
other hand. At the heart of a gear, the backlash is compensated for from
one wheel set to another by the braking action exerted by the next wheel
set, but at the end of the gear, as is the case of the permanent seconds
wheel set, this braking action is non-existent and the backlash reverberates

fully.

One solution for overcoming this problem consists in providing the
permanent seconds wheel set with a friction device exerting axial friction
able to suppress the random angular movements linked to backlash. EP
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per manent seconds wheel set with a friction device
exerting axial friction able to suppress the random
angul ar nmovenents |inked to backlash. EP -2- Patent No
0 482 443 and CH Patent No 506,824 discl ose devices of
this type. It will be noted, ﬁomever that this type
of solution is unfavourable fron1 the point of view of
energy consunption, because of waste generated by the
friction. 5 The present invention proposes an

aﬂ’éfernf‘Nd We4 8P 14481 Sy tg-ll tSI-J‘ﬁQentpNB F880h dléé!b&@rdéﬂrﬂzé%f of this

t he permanent seconds ay nenber that does
riype. Hmwkhberncﬁeddno\u@tﬂrc&admidsdlmommlutlmm Ulefawaytahlgjfrom

LAt 18 o B8 lerbf Bt ing BYEANSS Br SRATE eheRated by

| thel feidticng: 10 - a pernmanent seconds wheel set secured
to a pernmanent seconds display nenber, - a

chr ONOPhEPPresemp NitseAticP! piopuses! aﬁetaltemweatsbngm tto the
coupléi%tdew ce in order to be connect ed t

cFPf bl r tsitgnefsthel ppmagnentesasends isplay me@bemﬂa%# does
i,n n if St r
ABFEteig on Sl Gelied drif ohot bt MiFBLe AARRE chray. More
vépedificadly, thre wvehtlmcdncelhscmogmplgrmﬂwmm fitie lwithea going
ccor di .to the invention, the going train further
i FRNue S econd third V\/neel arranged to nove

freely, nmeshed, on the, on nd with the er
Seconea AREBENGEL SeEIWNERE S5t RerUTRH 1@ 3.AARTERENL Seconds

4 seconds wheel set. Thanks to the second

C(E‘ ?@%%erarranged to nove freely between the

per mane HM?e;éb t i

secondsé] F\SQFEfp t enggr(rjrgﬁ%rﬁ Q@weé%ngés‘to%g@?rastgg |WIth @
na:ndphlngede\mm:m extientto bleecammected tcha chfonpgraph Begends display

is nq longer subjected to random angul ar novenents
| Peether, and

- a third wheel set including a first third wheel secured in rotation,
meshed either with the permanent seconds wheel set or with said
chronograph seconds wheel set.

According to the invention, the going train further includes a second
third wheel arranged to move freely, meshed, on the one hand with the
permanent seconds wheel set, and on the other hand with the chronograph
seconds wheel set.

Thanks to the second third wheel, arranged to move freely between
the permanent seconds wheel set and the chronograph seconds wheel set,
the permanent seconds wheel set is no longer located at the end of the
gear. Thus, it is no longer subjected to random angular movements linked
to the backlast and the fluttering appearance of the permanent seconds
display member is eliminated but in series with the going train.

Other features and advantages of the present invention will appear
more clearly upon reading the following detailed description of a
chronograph watch according to the invention, this example being given
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to the backlast and the fluttering appearance of the
per manent seconds display nenber is elimnated but in
series wwth the going train. her features and

advant ages of the present invegtion will appear nore
clearly upon reading the foll oWing detailed
description of a 30 chronograph watch according to
the invention, this exanple being given -3- purely by
may of non-limting exanple, with reference to the

'F‘Qhoﬁ gg%xaﬁi rﬁﬁtp réTngr?ceart@ the annexed

res ctlvg{ artla s-sectiona partial top
vdnamngoﬁ whlehchronograph wat ch according to the
invention. 5 The chronograph watch shown in Figures 1
alfigguBes m@m@amr&spe@ﬁw?rmmwrosmSMrom andgragtjal top views

accunul at or er, the b | d t

SN Cip oy hcY41ch Eacoring R e iafPaich o 1 "To &
distr tion t h nbly
rrl:ﬁntl-[biu%le‘ih@@ﬁg@ m{aggfg S %@?‘H r';érgﬁw%zﬁfagdﬂbmcw@ in a

corﬁ/e?ﬁbﬂaﬁﬁann%?wgﬁe@z Inn%lam e, frfeabarrel 1, and a

bridge 6. 10 Going trail cludes, mpunted in series
fgaingblaainel, for frapemitting Whecenergy fram darmed rid tewee elistribution

erhier af o6 g1 SRRAT R AR Bl g 3. contre

NRhBeI setihtidgess, Ropernsdridm seadoné bridye Sharmhageaprain bridge 6.
seconds wheel set 10 and an |ntermad| ate escagemant

mﬁemg kain 4 inclydesyrrogrigd,in sgries| framibarrel <. & palge yheg! set
o ﬁ}&l W1k 1etBS Nl oM-Eéhtrd Herflanknt aé&oﬂdee%ésu set 9

3 secured in'rotation to centre pI nion .
cw:tured vihersitationt to 2 peomasanbeecerds dlisplay $nember Hhaid is not

1415 e et By YeEBhod St B L ah8L A iBamectate

agstapeateritiviher]iset dge 6, and includes a third pinion
14, and 20 a first third wheel 15, secured in rotation

to thiTle ReRtrerfwidel sk 7t i formed of td 8ente€ Ppifien W2erleshdd with
meshes with the third pinion 14. The first third wheel

1Barel 1,ansha pestreavheelh Heeewiad in retalionde csntre pigign 2. The
OAHIE Wi s G unted between plate 3 and third wheel bridge 4.

Centre wheel 13 drives in rotation third wheel set 8, which is mounted
between plate 3 and gear train bridge 6, and includes a third pinion 14, and
a first third wheel 15, secured in rotation to third pinion 14. To this end, the
centre wheel 13 meshes with the third pinion 14. The first third wheel 15 is
also meshed with permanent seconds wheel set 9, mounted between the
permanent seconds bridge 5 and gear train bridge 6, and formed of a
pinion.

According to the invention, third wheel set 8 further includes a
second third wheel 16, mounted to move freely, meshed with permanent
seconds wheel set 9. The second third wheel 16 also drives chronograph
seconds wheel set 10, mounted to rotate freely on a chronograph seconds
counter wheel set 17, and formed of a chronograph seconds pinion 18 and
a chronograph seconds wheel 19, secured in rotation to pinion 18. Thus,
the second third wheel 16 is meshed with chronograph seconds pinion 18.
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per manent seconds bridge 5 and gear train bridge 6,
and forned of a pinion. 25 According to the
invention, third wheel set 8 further includes a
second third wheel 16, nounted,to nove freely, meshed
wi th permanent seconds wheel &et 9. The second third
wheel 16 al so drives chronograph seconds wheel set
10, mounted to rotate freely on a chronograph seconds
counter wheel set 17, and fornmed of a chronograph

secondgingip! ehrot ?5511%%can&mamr?@%gm%tmﬂmediate

secured rn rooati on to pi ni on
smam whieet Wh aiich és iitselfepashiedvwith ardistibgtiaphmember (not
mﬁ%qy pinion 18. -4- Finally, chronograph seconds
19 meshes with |nterned|ate escape wheel 11,

h tsel f. t b
e hou TReiATsSRRCet shetdy Hidin doigd el ﬁﬁacwé&? gibove,
rg@s paiepd agome. dishidutom ksrhsér lhétolst h@t shown occurs by
di stribution menber that is not shown, occurs

peassing thraugh genrerminienptZhicentrewhesl i3, éhlmuamlon% first third
L QhES: Q'%Qévﬁé’g?ﬁt' "s%l:oﬁé‘é rﬂhﬁéﬂ“‘g‘éi é,5'se§§ﬁaaﬂﬁfb‘ wheel 16,

second cond 't
cd:hronogramhsemnmsotmnmnm&mt&ﬁnogfapbrsag:oaph vl ri@sand finally

and f| nal | i,ntermedi ate escape wheel 11. 10
qcﬁa %?%%1 dt second third wheel 16 on the

T i e BECIF 6  e
tI fife bBrrASh&R §écﬂnﬂg:§~h@%e|?@°|§|rgﬁrliﬁ%r"iﬁbﬂéd' &t t'h% end of

ubj ected s thus reduced exerted
tﬂhme gearohudt mmermsmmmgaalraadThe thackiash ég syhigh s subjected

HEOLR TRQu PR Y6 HeBR T BRRET by 3 Xprl i Wngdipi. and

ofpeaiimptdisicrangf jerkinesongivea pbgditeorperireainenbesdconds display
seconds wheel set 9 and chronograph seconds wheel set .

1@emt{q{é36?’ﬂﬁié?‘ér and nunmber of teeth of second third

wheel 16 hav
It will be noted that in order to obtain the same rotational speed for

permanent seconds wheel set 9 and chronograph seconds wheel set 10,
the diameter and number of teeth of second third wheel 16 have to be
identical to first third wheel 15. It is clear that, as in a conventional
embodiment, the following conditions must also be respected: the diameter
énd number of teeth of the pinion of permanent seconds wheel set 9 and
pinion 18 of chronograph seconds wheel set 10 must be identical, and the
distance between third wheel set 8 axis and permanent seconds wheel set
9 axis is equal to the distance between third wheel set 8 axis and
chronograph seconds wheel set 10 axis.

It will also be noted that the chronograph seconds wheel set 10 is
mounted to rotate freely on a chronograph seconds counter wheel set 17,
secured to a chronograph seconds display member that is not shown. A
vertical coupling device 20, arranged between the chronograph seconds
wheel set and the chronograph seconds counter wheel set 17 secures
these two wheel sets to each other in rotation when the chronograph is
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identical to first third wheel 15. It is clear that,
as in a conventional 20 enbodi nent, the foll ow ng
conditions nmust al so be respected: the dianeter and
nunber of teeth of the pinion @f permnent seconds
wheel set 9 and pinion 18 of "thronograph seconds
wheel set 10 nust be identical, and the distance
between third wheel set 8 axis and pernmanent seconds
wheel set 9 axis is equal to the distance between

t I j S
A8, SonSomph sBithay SoBREP 0B gPhy 17t cuied to
clotateoiiesly hatweends chrareigraph bridiges17 mmqtmted dso rrgtaée dreely

f I h h . set. 17
b sPostRP P 800 3. S e B B it o
l$h|§°és§éiﬁm9 |sAweuekrtdmltoomunélsKuleuevn die 24t and et be
bet ween the’c ronograph seconds 30 wheel set and the

cipsniibgadpimarecdstal. count er wheel set 17 secures
these two wheel sets to each other in rotati on when

the chv\émds@wapthUiSsdeacribm ac phipnegrapth wately rwipse permanent
. i _

§580BL e BEPls RE8 of A gL B clinet s wihou

rsayamg trﬁatetabyprebem/\menhomis no'o@maeu torthel genladdiment dhat has

/ t 2 t
Cenf berwescabefnd thativedabs TRl alteralifnsang vanantg eould
@'%ﬁ?fs'agég Hﬂh@@é%kﬁl%%'the\éﬁ WanGSut delsarfifg Sonb 8tk 8cope of

ronogr wat ch whose permanent seconds di spl ay
nMBSBBt inveetiast definepby theanbexgdkeRimeéss. |1t goes
wi t hout saying that the present invention is not
| i mi t eldl wilh behrotedtin gianticulan that thexembagimeptehthe chronograph

pfety FEE R 1 opRitchbBa s o daltEBBkaMBReRls peppuce of

allté coimipaetiesde BI@WGV@Q, ihrznfitst barigstopfeth embbdlmeﬁﬁm second
i nvention defined by the annexed, cl ai ;as

nibirddwheelp36 wopld &e mﬁgpteghgn ARothen, |at@,f ﬁgJ ha? is distinct
C\‘?&ﬁﬂ%rtﬂﬁ{ﬂ Pg%l %E tl@@éteﬁ tESH tﬁ@ﬁ@rrﬁ%@ﬁt‘ Qéi,‘éndbiuheel set

particul ar van 'ageous ecause 0 onpact ness.
I—@vmdarthomngrabhrs&comisu wheebfset HiGs provisigidnthat, thehaforecited
S&Snd! P ion as to distances between their respective axis is observed. In this
particular case, third wheel set 8 would only include a first third wheel 15
and would therefore not be subjected to the above mentioned conditions on
the distance between the axes. This embodiment is equivalent to the
previously described embodiment from an operational point of view, but it

requires more space.

It will also be noted that in a second simple variant of the
embodiment described, the first third wheel 15 could be meshed with the
chronograph seconds wheel set 10 rather than with the permanent seconds
wheel set 9. The arrangement of the second third wheel 16, however,
remains unchanged. In this embodiment, chronograph seconds wheel set
10 is formed of only one pinion, whereas permanent seconds wheel set 9
includes one pinion and one wheel, said wheel meshing with the
intermediate escape wheel set 11. The transmission of energy in going train



15 third wheel 16 could be nounted on an internedi ate

wheel that is distinct fromthe third wheel set,

| ocat ed between the permanent seconds wheel set 9 and

chronograph seconds wheel set 10, provided that the

aforecited condition as to diStances between their

respective axis is observed. In this particular case,

third wheel set 8 would only include a first third

mheel 15 20 and woul d therefore not be subjected to
%L?sbﬁ’é&hrrﬁ%'&t Tr%ﬂ?l}lﬁﬁgmj n%ﬂﬁé‘alsﬂ'lbutlbhemghﬁe"f‘ﬂ?& is nof shown,
etween the axes I's equivalent to

pmcmursnmj yadeingr tmedglertbedceuurﬂ pimiom £2, oeriratwbeell 13 thlrd

o, £4. s E e hept 15, EohGdRHsRoNE Aial gk 'sphrand thir
Zﬁhéﬂbﬂ@“ ;ﬁ@rﬁiarﬂaﬁﬁ FelcbAds vﬁHEReI fset Stand Iflhdliy\:frﬁ@hnéxﬂiate escape

ould be meshed with the ch ronograph seconds

oubealosela fior! i AMRRdiment ds Rauivalent ferBoiigs pomé@ﬂ view of
t ﬁﬁﬁﬁﬂg ird wheel 16,
h%sv\(/aer\g/'g?a-’%r entPl? ﬁgsgﬁgﬁj{?%&ggg&?n this Fe1Pr‘ood| ment ,
chronograph seconds mheel set 10 is fornmed of onIy
one pi nion, whereas pernmanent seconds wheel set 9 30
i ncl udes one pinion and one wheel, said wheel neshing
wWth the internedi ate escape wheel set 11. The
transm ssion of energy in going train -6- 2 thus
described, frombarrel |I to the distribution nmenber
that is not shown, occurs by passing through the
centre pinion 12, centre wheel 13, third pinion 14,
first third wheel 15, chronograph seconds pinion 18,
second third wheel 16, permanent seconds wheel set 9
and finally internedi ate escape 5 wheel set 11. This
enbodi nent is equivalent, fromthe point of view of
operation, to the previously described enbodi nent. -7-
CLAI M5 1. Chronograph watch fitted with a going train
(2) including: - a permanent seconds wheel set (9)
secured to a permanent
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seconds display nmenber, 5 - a chronograph seconds
wheel set (10) cooperating with a coupling (20) in
order to be secured to a chronograph seconds displ ay
menber, and - a third wheel se% (8) including a first
third wheel (15) fixedly nounted in rotation, neshed
either wiwth the pernmanent seconds wheel 10 set (9),

or with the chronograph seconds wheel set (10),
characterized in that the going train (2) further

i ncludes a second third wheel (16) nounted to nove
fELAIMS neshed on the one hand, with the pernanent
seconds wheel set (9), and on the other hand, with the
chronograph seconds wheel set (10). 15 2. Chronograph
wat ch according to claim 1, characterized in that the
di anmet et. a@Hronograph wtdrefitted vithsagoingdraim2) including:
wheel (16) are identical to the dianmeter and nunber
of teetdh pérrhdnseriti setondy rwhadlesét ((3p)secBiredChioorzo greapianent
wat ch accordin tg claiml and 2, characterized in

t PREONGS '8@§V&%@P Bt ween the second third wheel (16)
axis and the 20 pernmanent seconds whee

set (9r) .axi s,

is equa® chranporapiat saeendset waesl (§Rt ddebnePqRgrpENg with a
; i t a ispl

(HEPIngR0) H SRR do B8 SO dho8 LTBRRR R a8 tonds display
cinermieerland 3, characterized in that said second
third wheel (16) is nmounted on said third 25 wheel
set (8)a thirdCwheedgsetp(8wirictidingcar firstgthird arheedf(15) fixedly
cl ai .to 4,. characteri.zed in that the first third
CFRuntad 45 Selstiase RasiRd reifies Wi iRcneiastln beddlidsciwhee
s§&t (B9)or with the chronograph seconds wheet set (10),
characterized in that the going train (2) further includes a second third
wheel (16) mounted to move freely, meshed on the one hand, with the
permanent seconds wheel set (9), and on the other hand, with the

chronograph seconds wheel set (10).

2. Chronograph watch according to claim 1, characterized in that
the diameter and number of teeth of said second third wheel (16) are
identical to the diameter and number of teeth of the first third wheel (15).

3. Chronograph watch according to claim 1 and 2, characterized in
that the distance between the second third wheel (16) axis and the
permanent seconds wheel set (9) axis is equal to the distance between the
second third wheel (16) axis and the chronograph seconds wheel set (10)

axis.

4. Chronograph watch according to any of claims 1 to 3,
characterized in that said second third wheel (16) is mounted on said third
wheel set (8).

5. Chronograph watch according to any of claims 1 to 4,
characterized in that the first third wheel (15) is meshed with the permanent

seconds wheel set (9).



