CHRONOGRAPH WATCH The present invention relates to the
field of horology. Mire specifically, it concerns a
chronograph watch fitted with a to a counter
mechanismw th an instantaneous digital display. 5 The
digital display node of a nmeasured tine interval
offers greater reading confort than the anal ogue
node, particularly during practice of a sporting
activity. Chronograph watches with a digital display
are known to those skilled in the art. They generally
i ncl ude a chronograph nechani sm including a
chronograph train carrying a neasured tine seconds
hand, or 10 chronograph hand, and a counter nechani sm
with discs. The di spCHROBNOGEARIHAVATOHE by discs is
ei ther of the continuous or instantaneous type. A
conti nuous di splay nmeans a display created by the sl ow
novenent of figures through an aperture, and an
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ABer 9 SO ERampllof o BERNRBLER .tmdéméy %mo%)a?‘dpﬂe\glatch is
given in FR Patent Application No. 2 097 126. It concerns a chronograph
watch fitted with a measure time seconds hand, a minute indicator disc
visible through a first aperture, and an hour indicator disc visible through a
second aperture. The energy for driving the discs is provided by the barrel

20 of the basic movement, via a transmission train that can be uncoupled.
Driving is continuous such that the energy consumption of the counter
mechanism is low. The barrel of the basic movement is thus enough to
supply the movement and the chronograph mechanism with energy.
However, the continuous display is inconvenient and means that the

25 measured time cannot be read at a glance.



5 indicator discs respectively for the mnute units,
tens of mnutes and hours. Each of the discs is
positioned by a junper spring and the elastic force of
the spring has to be overcone at each junp in order to
drive it through steps. Conseguently, the energy
consunption of this nmechanismfs high and cannot be
taken fromthe energy source of the basic novenent. In
10 order to overcone this drawback, the chronograph
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20 - a counter mechanism kinematically connected to said train, and
including first and second wheel sets respectively of first and second
display members, said first wheel set being angularly positioned using a
positioning member so as to rotate in steps.

According to the invention, said second wheel set is angularly
25 positioned by said first wheel set.

Using the first wheel set to position the second wheel set saves using
an elastic positioning member for the second wheel set. The counter
mechanism thus arranged does not use much energy and can be driven
using the barrel of the basic movement.



5 to the annexed drawi ngs, in which: - Figure 1 is a
top view of a chronograph watch according to the
invention, - Figure 2 is a partial schematic view of
the novenent of this watch, - Figures 3 and 4 are
respectively expl oded perspec;éye and cross- 10
sectional views of the counter nmechani smof the watch,
and - Figures 5, 6, 7 and 8 are top views of the
counter mechanismin various positions. The
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seconds hand 18 moves in a first sub-dial 24 located at 9 o’clock, whereas

the chronograph minute hand 22 moves in a second sub-dial 26 located at
20 3 o'clock. The chronograph watch further includes a winding crown 28 and

two push buttons 30 and 32 for activating, in a conventional manner, a

chranograph control mechanism and a chronograph reset mechanism.

According to the invention, dial 12 includes an aperture 34, located at
6 o’clock, through which two display discs 36 and 38 appear, respectively
25 for the chronograph hour units and tens of hours.

The movement of the chronograph watch according to the invention
is partially visible in Figure 2. It includes a bottom plate 39 on which there is
mounted, on the bridge side, a barrel 40 that powers a going train 42. Said
going train 42 includes in a conventional manner a centre wheel set 44



5 chronograph train 50 including a chronograph seconds
wheel 52 carrying the chronograph seconds hand 20.
The chronograph seconds wheel 52 is nmeshed with a
first internedi ate wheel 54, which neshes with an

I ntermedi ate chronograph m nute wheel 56. Said
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underneath cam 66, secured to the latter and to the intermediate minute
wheel 56. A control lever 68 is pivotably mounted on an arbour 70. it
includes a first arm 72 forming a sensor cooperating with cam 66, and a
25 second arm 73 provided with a click 74, positioned using a jumper spring
76. The control lever 68 is held abutting against cam 66 using an elastic
member 77. In one direction of rotation and via a click 74, the control lever
activates a first display wheel set 78 mounted to rotate freely on an arbour
80, and itself cooperating with a second display wheel set 82 mounted to
30 rotate freely on an arbour 84. The first display wheel set 78 is also

positioned using a jumper spring 86.



device 88, a stop work finger 90, a heart-piece 92 and
finally the hour unit display disc 36. The stop work
finger 90 includes in a conventional manner 5 a

| ocking surface 94 formng a portion of a circle and a
lug 96. The function of thesgsparts will be explained
bel ow. The display disc 36, heart-piece 92 and stop
work finger 90 are nounted so as to rotate freely on
arbour 80, secured to each other. Star wheel 87 is
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of geometry Lug 96 is also arranged to engage in notches 99 when locking
25 surface 94 is released from the tip of branches 97. Lug 96 thus drives
Maltese cross 98 in rotation.

Hammers that are not shown are for orientating heart-pieces 92, 102
and 67 via the action of push button 32.

Reference will now be made to Figures 5, 8, 7 and 8, which illustrate
30 the operation of the counter mechanism of the chronograph watch of the
invention.



When oscillating pinion 62 is in a free position, the
chronograph train 50 and counter nechanism 64 are
stopped. In the initial position, display discs 36
and 38 display 0 and O respectively. Star wheel 87 and
Maltese cross 98 can have any, angul ar orientation,
since these el enents have an ésorder ten symetry. The
same is not true of stop work finger 90. In the
initial position, a first end of |ocking surface 94
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wheel 87 through one step, via the action of click 74 on the tooth referenced

25 “A’. The whole of wheel set 78 is driven in rotation through one step owing
to friction device 88, and display disc 36 now displays 1. Figure 86 illustrates
this position.

While oscillating pinion 62 is in the coupled position, wheel set 78

rotates at the rate of one step per hour. When 9 hours have passed, the

30 orientation of wheel set 78 relative to wheel set 82 is illustrated by Figure 7.
The second end of locking surface 94 cooperates with branch 97a of



The second end of | ocking surface 94 cooperates with
branch 97a of -7- Maltese cross 98, and lug 86 is

| ocat ed opposite notch 99(3, ready to engage therein.
At the end of the tenth hour of elapsed tinme, control

| ever 68 drives nDblle 78 thrpugh one step via a
tooth referenced "B", next to the tooth referenced
"A". Lug 96 engages in notch 99(3 and drives wheel set
82 5 through one step in rotation. The counter
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Heart-piece 67 is secured to cam 66. It is orientated so as to position
cam 66 relative to control lever 68, such that sensor 72 rests on the
smallest diameter of cam 66. The orientation of cam 66 resets hands 20,
22, respectively for the chronograph seconds and minutes, to zero.

25 Heart-piece 92 is secured to stop work finger 90 and display member
36, whereas heart-piece 102 is secured to display member 38. When the
hammers are activated by push button 32, the assembly of heart-piece 102
— display member 38 is orientated angularly, independently of the Maltese
cross 98, which is blocked by locking surface 94. The uncoupling between

30 the assembly of heart-piece 102 — display member 38 is achieved by



cross 98, which is bl ocked by | ocking surface 94. The
uncoupling between 30 the assenbly of heart-piece 102
- display nenber 38 is achieved by -8- friction device
100. Likew se the assenbly of stop work finger 90 -
heart- piece 92 - display nenbgr 36 is angularly
orientated independently of star wheel 87, owing to

t he conbi ned action of friction device 88 and j unper
wheel 86. The use of friction device 88, which
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? : nnpg’&':'ecelété%| Eh% .Uﬁg,qf Q’{cgan %%Sﬁgiﬁ Hms%ﬁches star wheel 87 from

$ﬁnfthﬁuéﬁtdfoﬁ§buedmevald\/92 RS sCthe@s fo %acmpnh ts@bteﬁﬂhas to be
1S a

nfl uence_on resetti
35 ROHREE 0% ARSI YRE 6 0T R o500 BOHBIER PR et
Cr OS$ave8 shacunarst gfhsinh simphéty. 38. Moreover, the final
orientation of ltese cross 98 is of no |rrportance

Thus, a Qh&:ﬂ%gicﬂé@twmtvﬂ‘iénv\stbb wiiic fingaraol RNeiensated it may, in
resent ed, whose oun

dlgltal d|s ay .has bee
mec FEMS FeNE9 'ﬁ%t)k%?seddfw te§ei ¢195% (4 (n rota 'Bar ?'SW'S has no
goesnfiidnidewn wa¥itin didfp?éy fridenbiek aaetatzermvsame foiBtiors devte 100

d.to th e at has
deslaiasns Mallesentioss S5 B denpy dnetbebat: Moneousngthe fina
var I@@hﬁat@ﬂt&fdﬂdﬂ!@s@&tdssmqsiobuotrﬁ@@rﬁar@bl Iled in the
art wthout departing fromthe scope of the present

i nventi ofrhas, aieﬁnonedrdph ateh mhamasﬁdtanbausrﬂnguthtdmpllay has
be note cul ar, that the caqunter

d
of 1N BreETtBd ihEs GounseR RechalysRis dlowertHi by 1, §oing train
hourmrnd tens of hours. In this particularly
advant ageous enbodi nent, the counter mechani sm can
measur e § doesewithtiue sugihg thatithe tpcesb(iwm‘lleuﬂm iswhotdimiies! to the
cons bl e for mechani cal , chr.on gra In a. .
V&fl%ﬁf e F'h tﬁa*eﬁ'éédﬂ?g ser} h%esgglat-;ﬁ)epn E‘%‘éﬂﬁ’# sﬁ\mp'e
coulaitecationt drte variants ecoukh et envisadedrbpuhese skfled in the art
CLAIW'\{E]out departing from the scope of the present invention as defined by the

20 annexed claims. It will be noted, in particular, that the counter mechanism
of the watch according to the invention counts the hours and tens of hours.
In this particularly advantageous embodiment, the counter mechanism can
measure a time interval of up to 100 hours, which is considerable for a
mechanical chronograph. In a variant of this embodiment, the counter
25 mechanism could count the minutes and tens of minutes.



1. Chronograph watch including a chronograph nechani sm
i ncluding: - a chronograph train (50), and - a counter
nmechani sm (64) kinematically connected to said train
(50) 5 and including first and second wheel sets (78,
82) provided respectively mﬁt& first and second

di spl ay nenbers (36, 38), said first wheel set (78)
bei ng angul arly positioned using positioning neans
(86) so as to rotate in steps, characterized in that
said SX d wheel set (82) is angularly positioned by
sai wheel set (78). 10 2. Chronograph watch
according to claim1, characterized in that said
second wheel set (82) is angularly positioned by said

first wheel t 78) by the.effect of ry. 3, .
Chronogragh @550&955?&%‘0%?‘&6 {rg;lu&ﬁnﬁ o$ gﬁﬁq‘%@?aﬁﬁar{ﬂe%amsm
charipdtudingzed in that said second wheel set (82)

includes a Maltese cross 15 (98) provided with

br anches - @&hyonognaph nain {8R), aad d first wheel set (78)

i ncludes a | ocking surface (94) formng a portion of a
circl e ceapeuater meohanism E4) sinemalicallysonpggted fto said train (50)
|t ; - 0, j ' :
angt o T Bt ondcedtBnl ihed S /e, €1 USuided regpectively
cl aiwith firshraid3secofd displayotemmbersd36n38hsaids fitstl wheek set (78)

ropifeing &duisrly Bodfiorld 886 Bk fibnilh nfodlft &8 o A Rate in
accatebsgchavactbdzets i3 that stid clesood t whéeleset i(82)t satangularly
[ f i ncl ud tch 99),
o oATohEd By Sast el SKLTBTL o "Ch6 % e udos a | ug
6) f ' ' j 99).. 25 ; ;
(59)'or, 3 IERRROTHCo DR, £ 3hym 5 By n
Chr cxaish segindwhedl set (82Misnangutartyl positior@dansaid first wheel set
chark(%}g}”hée&feicp?%%%ﬂéd lug (96) forms, with said

| ocKi ng surface top work finger (90) secured

Chr onogr agh RaRERSRh, FERHETacsdind do Bh7arBints ¢, and 2
characterized in that said second wheel set (82) includes a Maltese cross

15 (98) provided with branches (97), and in that said first wheel set (78)
includes a locking surface (94) forming a portion of a circle cooperating with
said branches (97) of the Maltese cross (98) so as to block said cross
angularly.

4. Chronograph watch according to any of claims 1 and 3,
20 characterized in that said first mobile (78} is also arranged for driving said
second mobile (82) in rotation.

5. Chronograph watch according to claims 3 and 4, characterized
in that said Maltese cross (98) further includes notches (99), and in that
said first wheel set (78) includes a lug (96) for engaging in said notches (89)

25 so as to drive said second wheel set (82) in rotation.



5 characterized in that said counter mechani sm (64)
further includes a control nechanisn? arranged for
driving said first nobile (78) through one step at

the end of a given tine unit. 8. Chronograph watch
according to claim?7, charactqblzed in that said
control nechanismincludes a |l'ever (68) cooperating
with a cam (66) 10 nmounted on the chronograph train
(50) so as to conplete one revolution during said tine

uni t, Sal d. | erRinogRiph Walch hicabidaitoRCclbimst 4Ad 5/ icRamrtetized
cam, substantially constant and not _zero

duri/® %taﬁalﬂj g {98\ fermms. itisaid locking siafece 494 cﬁxsgw% finger
sai qgbj ééﬁJrédﬂ@eé.a@ﬁﬁsta%?naH%erhb@r se}imq&taﬁahd tl ne

unit. 9. Chronograph wa accor |ng to claima8,

char actervzedhrdhotgh@h uﬂaﬁcﬁaaébohﬁngrto(ea‘ﬁw iof C Ll e 1a to 6,

;IélriF g?irﬁanr%@)j "&ﬁ%ﬁtéa t se R C%‘fjgﬁl@qﬁl ggq_l,ucﬁst%c%ntrol

C| l Qﬁeéh%ﬁh)sm'ﬁﬁﬁrﬁﬁg&t fdﬁgjrl\onln hsﬁdif gt hidbiie (PéEBlouBtone step at
rono ra$ ga according to any of clains
8 ar{hegndo A&VEEY Y84 in that said first wheel set

78) incl a star whee . ,
E)r a)nches EBF%PS W?tﬁhsagfa dl"?ﬂ/g’r a?@%) ' gﬁ@rac erized in that
pOSisIaiicDB@Mrol UBé AN ¢hcllmsté Rven geayebpefalify withla cam (66)
_Chronorah tc‘g”accordln Ia mi hracterlzeld.
10 rRanted anitheodironoarppr trin, B0 38565 49 Sombete Py reyRiution
el anum s Bime undt, s&ldr lewgmpbemtmr@@a%ctam Vi® said cam

cl ai char acteri

set ?éb)supﬂen (05.c5mEr ehd ot aco powel Bugng B G, and to

bet vifiversiiidipowéatt saftPfrst Wildal sen 83 at thednpofwalicktime unit.
finger (90). 13. Chronograph watch according to any of

claims 6 B0 CRronogtephawaiehiatedrdiny tcheltamsa; dhénabﬁehzed in that
eel ther n Iude art i ece -
065 y5eick et 48 InEaE oo B3 SHEh(t2) SRS 1 Benagh Copapypting
gd with s&iddedm r(66) dhe ssfcormenmbh ((39 plrowed with a click (74)
ronogra cor ny of clains 3 to 13,
charegeﬂerﬁ%gmﬁwatﬁ whed et Baic wheel cet (82)
i ncl udes h (102 red in rotati to
sai d secaﬁd gﬁ ﬁ]en‘ﬂ?chh }rdin‘ﬂdl{% Y & Blﬁ'ms ¥ and o,
characterized in that said first wheel set (78) includes a star wheel (87)
20 provided with branches cooperating with said lever (68) and positioned
using said positioning means (86).
11. Chronograph watch according to claim 10, characterized in that

said positioning means (86) are formed by an elastic member.

12. Chronograph watch according to claim 10, characterized in that
25 said first wheel set (78) includes a friction device (88) inserted between said
star wheel (87) and said stop work finger (90).

13. Chronograph watch according to any of claims 6 to 12,
characterized in that said first wheel set (78) further includes a heart-piece



devi ce (100) inserted between said heart-piece (102)
and said Maltese «cross (98). 15. Chronograph watch
according to any of claims 1 to 14, characterized in
that said first and second di splay nenbers (36, 38)
are 10 discs respectively relqtlng to the units and
tens of said tine unit. 16. Chronograph wat ch
according to claim15, characterized in that said
time unit is an hour. 17. Chronograph watch according

to 3p¥) ﬁc@éeﬂimtahomo 58id step MoACTrRier {80) dridl tohsald firkst dlsplay
further é@des a going train (42) supplied with 15

ener§§™B 9" -energy source (40), and in that said

i d oned gy ehire E(P%)qui?"gl%%fowﬁ%f} %HC"”f?,,gf%@ 5% 13,
( 62)chaﬁ&teﬂ&ﬂohr’gfaiaﬁb!d%gﬁ_hdambéldSétg(rﬁ) ﬂh:fl(rmx; wahdart-piece
o 02 e iR o s asbond bt P ) ndcd wgton
to Scfévfbet (100N ihseNed BeWveencsaldi grt piecs (amn) and all Maltese

wheel @g (78, 82) provided respectively wth first
and ¥ displ ay nenbers (36, 38), characterized in

t hat t dis nb 38 | t

hoor oot 5. " Bhinograr. R Rhcerfing oL S fb asms T to 14,

rel adlﬁ;ﬁadtertuztebeulnttﬁas sgﬂ firstuand tséeond:brspm?ha?bem;%sw 38) are
cor.ai 0.Cla ar a erl | Sal

o sﬂ['sqa@aﬁ’e%?*v(f%?ef 1% o OB aS n Tbarbel e 8t

Pt hat 487 CERRRatFR waEh abfortih) 8 i 1) clpfaterizBlh hat
posiﬂaiid)thﬁdth}tlssamdoﬂn.rst wheel set (78).

17. Chronograph watch according to any of clams 1 to 16,

characterized in that it further includes, a going train (42) supplied with

15 energy by an energy source (40), and in that said chronograph train (50) is

kinematically connected to said energy source (40) via an uncoupling
member (62).

18. Chronograph watch including a chronograph mechanism,
including:

20 - a chronograph train (50), and

- a counter mechanism (64) kinematically connected to said train (50)
and including first and second wheel sets (78, 82) provided respectively
with first and second display members (38, 38), characterized in that said
first display member (38} relates to the hour units, and said second display

25 member (38) relates to the tens of hours.

19. Chronograph watch according to claim 18, characterized in that
said first wheel set (78) is angularly positioned using positioning means (86)
s0 as to rotate in steps, and in that said second wheel set (82) is angularly
positioned by said first wheel set (78).



