- 1 - CHRONOGRAPH WATCH The present invention relates
to the field of horology. More specifically, it
concerns a chronograph watch fitted with a to a
counter nmechanismw th an instantaneous digital
display. 5 The digital display node of a neasured tine
interval offers greater readi'hg confort than the

anal ogue node, particularly during practice of a
sporting activity. Chronograph watches with a digital
di splay are known to those skilled in the art. They
generally include a chronograph nechanism including a
chronograph train carrying a neasured tine seconds
hand, or 10 chronograph hand, and a counter nechani sm
with discs. The displ @Hﬁbt!%ﬁ%kﬁ by discs is
ei ther of the continu type. A
continuous di splay neans a display created by the slow
novenent of figures through an aperture, and an
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15 An example of a continuous digital display chronograph watch 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.



novenent powered by a first energy source, and a
chronograph nechani sm provided with a neasure tine
seconds hand, and three 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.
Consequently, the energy consunption of this nmechani sm
is high apd cannot be taken fromthe energy squrce of
the basi c fro@¥RRPEraPh nwatch owitferan Jnejgrippesus wigital display is
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- @ chronograph train, and

-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
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.




nore clearly upon reading the follow ng detailed
description of an exanple enbodi nent of a chronograph
wat ch according to the invention, this exanple being
given purely by way of non-limting illustration, wth
reference 5 to the annexed draw ngs, in which: -

Figure 1 is a top view of a chramnograph watch

according to the invention, - Figure 2 is a parti al
schematic view of the novenent of this watch, -
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appear, resRgehrorégriph ¥atch@howhen slgumogfcmbs laauase 10, which
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cent r g WheR! natal18*fiovék 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
chronograph 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



nmeshed, on the one hand with barrel 40, and on the

ot her hand, with a third wheel set 46, itself neshed
with a seconds wheel 48 carrying the pernanent
seconds hand 18. The novenent al so includes, nounted
on the bridge side, a 5 chronograph train 50

i ncluding a chronograph secondsgwheel 52 carrying the
chronograph seconds hand 20. The chronograph seconds
wheel 52 is neshed with a first internedi ate whee

54, which nmeshes with an internediate chrono
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di spl ay
carned by the mtermedlate minute wheel 56. A heart-piece 67 is located

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 amm 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 fever
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.




30 rotate freely on an arbour 84. The first display
wheel set 78 is also positioned using a junper spring
86. -5- The display wheel set 78 and 82 are shown in
detail in Figures 3 and 4. Mobile 78 is forned by
stacking a star wheel with ten teeth 87, a friction
device 88, a stop work finger 9§, a heart-piece 92 and
finally the hour unit display disc 36. The stop wor k
finger 90 includes in a conventional manner
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tip of @ branch 97, thus blocking Maltese cross 98 in rotation, by the effect
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26 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, 6, 7 and 8, which illustrate
30 the operation of the counter mechanism of the chronograph watch of the
invention.



Hamers that are not shown are for orientating
heart-pieces 92, 102 and 67 via the action of push
button 32, Reference will now be nade to Figures 5, 6,
7 and 8, which illustrate 30 the operation of the
counter nmechani sm of the chronograph watch of the
invention. -6- Wen oscillatinginion 62 is in a free
position, the chronograph train 50 and counter
wechanisn164 are stopped. In the initial position,
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control lever 68 abruptly tips because of the abrupt change in radius of cam
66. The tipping of control lever 68, in the clockwise direction, drives star
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 rotalion through one step owing
to friction device 88, and display disc 36 now displays 1. Figure 6 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 8 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




wheel 87 through one step, via the action of click 74
on the tooth referenced 25 "A". The whol e of wheel set
78 is driven in rotation through one step owing to
friction device 88, and display disc 36 now displ ays
1. Figure 6 illustrates this position. Wile
oscillating pinion 62 is in theycoupl ed position,
wheel set 78 rotates at the rate of one step per
hour. Wien 9 hours have passed, the 30 orientation of

wheel set 78 relative to wheel set 82 Is illustrated
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mechani sm 64, thus described, is reset to zero via 20
hamers t hdhe LauntestmesiiaRism B4, thysi descabeggis reset to zero via

heapt - RinfR6S tRat ard st sHednSf6r orientating heart-pieces 82, 102 and 67.

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 heari-piece 102 is secured {o 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




Heart-piece 67 is secured to cam66. It is orientated

So as to position cam66 relative to control |ever 68,
such that sensor 72 rests on the snallest dianmeter of
cam 66. The orientation of cam 66 resets hands 20,

22, respectively for the chronograph seconds and
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Fi ngeroees Manphs, od g8 Y5 by, Wafher 8P Mihbcier, the fnal
conf i guertaiioonef Maltese erdsh 98 dssef oy iowertd®ae. n r ot at i on.

This has no 10 influence on resetting displ éiémertber
38 to zer olhusi achranop@Phyratelevitlt an instanirnesys SYitRkgisRiashas

Cr 0SS phgéh gl‘é%@hféﬁs%éé’e BEUHIGY maéhanhé ﬁoﬁcﬁiered B9 the §8ing train

orientation of I'tese cross 98 is of no inpoitance.
Thifs, Pa™ehr onogr aph watch with an instant aneous

Lol P Bod S s B 5 S YRR M e e
goes ‘embboitens athan chash st t bemnpdeseribedj randnthab nvariousosimple
descr Pl g RARGS hlg, b ayited {5 BEE bidted 1y the
var i amitsoutalepdrting fromytheaagepe bgfthmmwnt, lovention gsrdefined by the
ardy  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.
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wi t hout departing fromthe scope of the present

i nvention as defined by the 20 annexed clains. It wll

be noted, in particular, that the counter nechani sm

of the watch according to the invention counts the

hours and tens of hours. In this particularly

advant ageous enbodi nent, the gounter nechani sm can

neasure a tinme interval of up to 100 hours, which is

consi derable for a nechanical chronograph. In a

variant of this enbodi ment, the counter 25 nmechani sm
count the mnutes and tens of mnutes. -9-

CLAI M5 1. Chronograph watch conprising a barrel (40)

provided for a basic novenment, and including a

fchr Omﬁmmaﬁﬁchmrﬁ nedrisrigiey N4: barrel 6(49}1%’(69%89%1' ;2 basic

tral %‘é d.- a counter nechani sm ( power ed
l ﬂ@n&aﬁ@mqgsaph gnecaamsaw@mng sai d

tra| na(&%n@d}ghggwg;ozga d rst and second wheel sets

(78, 82) prov ectively with first and second
di spt @& counies rrBe(:IWIsrB8064) spoveeredrisy saich balrek ¢40)( Rﬁ)ﬁ‘.mat!cally

opiBied ¥ $aft] s i Al g B i, s wBGel Sets 78, e2)

ptdWecBaesﬂ;e%ﬁ@@lyldvmhﬁrﬁt aﬁﬂtsdc%ﬁbscél?plaggﬁélﬁbbbs (36, 38), said first

w@ﬁstﬁég&iﬁne%iéﬁqé&?ewﬂgﬁ% uging léﬁSI ningrsnesans (86) so as to
rcﬁﬂl%r ﬁPB@ﬁsz%ﬂFfa"btéﬁ%d |rr°'ﬁ}% ﬁ&%@oﬁ@e\ﬁhe ée[#@%ih% @angularly

includes 'a Maltese cross rovi
pasitioresd by aaid first wheel seh{(78)f i r st wheel set (78)

i ncludes a | ocking surface (94) formng a portion of a
circle cooperating with said branches (97) of the

2 Mal tlﬁlamlrmlgnap?h @2figh a@ﬁoﬂﬁhg @ct> Qir:ﬂcbf ﬁlafjrﬁsw ?ﬂﬁractenzed in that
sl pRaNd ite! set (BRA kit o Maltone coaps: (98] Piswided wit oranches
(Qm@dcﬁﬂtthé'? Sdid ifPstalisetl 36t ﬁ'ﬂ?%l%%s Qﬁdék‘id%sﬁ‘?%&h@ﬁi?&%mg a

eel set inrotatio ronogra
pcar&eam.aqgrctl@ ceppenating withisaid hranchast 87) oédhé Maltese cross (98)

sO8b 10 oK SERERAPRRAMEAY. | o1 wneel set 25 (78)

includes a lug (96) for engaging in said notches (99)
350 aéhrto?\ogltaip ewgf%ihdaccording to any of claims 1 and 2, characterized in
that said first wheelset (78) is also arranged for driving said second wheelset (82)
in rotation.

4, Chronograph watch according to claims 2 and 3, characterized in that said
Maltese cross (98) further includes notches (99), and in that said first wheel set
(78) includes a lug (98) for engaging in said notches (99) so as to drive said
second wheel set '(8_2) in rotation.
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second wheel set (82) in rotation. -10- 5. Chronograph
wat ch according to clains 2 and 4, characterized in
that said lug (96) fornms, with said | ocking surface
(94), a stop work finger (90) secured tc said first

di splay nenber (36) in rotation. 5 6. Chronograph

wat ch according to any of claijge | to 5, characterized
in that said counter nechani sm (64) further includes
a control mechanismarranged for driving said first
wheel set (78) through one step at the end of a given

t5 e lﬂhrbnoﬁrapﬁfwalﬁﬁ%a@ﬂalﬂgifocélamghﬁunﬂ chﬁra‘dté‘ii@dﬁin that saic

[%terl zed in that said control mechani sm

dorms, Witk saislorkingsystasei(Rg). sﬂapaven!srﬁr(g@sx90) secured tc
%awrgﬂd@auaghﬁemﬁaf PREGH ARroA 2 N (S0) so as to.

conplete o revol u uring said tine unit,
| ever (68) being arranged to take, via said cam (66)

u bst ?ﬁéﬁééﬁaﬁ&gﬁ@i eyl %gsgngwaiﬁ'@mﬁ& guq[r;q? q:terlzed in that

sblded:owﬁr lﬁ'lé&haﬂkn't (62 gogh ey |n§lﬁti€s 9 E&htidlirhechinisin arranged fo

Eh %%c@& wat ch according to claim 7, characteri
fvipg shwheglset (18 s!l)quugbmn@esée:a at thesendhota givenimpe unit.
form ng a sensor cooperating with said cam (66) and a
second branch (73) provided with a click (74)
ZOODeGBEQW@"aﬂJh wateh acddrding to olairel 6, shiardcteizec?® that said control

fRCRBRBAT MeNsC 180 eB) obSrlid iln B Sup BBy fRountad on the
chrohugb@@hatra‘haqsoa\ﬁ”s‘behs t8 Conipiiene! ses r&%lﬁnéﬁ %ﬂﬁﬂ&%anﬂ time unit,

er at wth said | ever (68) and positioned using
8 Ee 55? bRINggamanged tq kke, vigssaid. Caml(@@ogubwanﬁaﬂ)tcﬂnstant

i
%g‘ﬁﬁ?fj%ﬂ?’nﬁ&”ﬁgt ﬁgﬁ?@ 5k Fcﬂ%@q}n‘?tr 'aé@% dbl‘vgf‘ggitﬁlaﬁcﬂmer to said first
whegl set (Z&)Btfthendmfeam@mghnmatch accordl ng to claim

9, characterized in that said firs

8. Chronograph watch according to claim 7, characterized in that said lever
(68} includes a first branch (72) forming a sensor cooperating with said cam (66)
and a second branch (73) provided with a click (74) cooperating with said first
wheel set (78).

9. Chronograph watch according to any of claims 7 and 8, characterized in
that said first wheel set (78) includes a star whee! (87) provided with branches
cooperating with said lever (68) and positioned using said positioning means
(86).

10.  Chronograph watch according to claim 9, characterized in that said
positioning means (86) are formed by an elastic member.
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wheel set (78) includes a friction device (88)
inserted between said star whee (87) and said stop
work finger (90). 5 12. Chronograph watch according to
any of clains 5 to 11, characterized it that said
first wheel set (78) further includes a heart-piece
(92) secured it rotation to ngd stop work finger
(90) and to said first display nenber (36). 13.

Chr onogr aph watch according to any of clains 2 to 12,
characterized it 10 that said second wheel set (82)

Ancl u@bsorodraph twatbe GRcord) téQﬁFéifneg bHaFa@ie?tzbegn ﬁ\Qt said firs

id sec di spl ay nmenber and a friction devic
(V%Gés 86t/ iBelubes vaefistion ad&%%eéﬁ&) -insertad betwoerasaid star whes
nybéatl@§%p%eﬁ<sfﬂg%$igo 14. Chronograph watch
in

gto anyo 1 to 13, characterized in
15 that said first and second di splay nenbers (36, 38)

18" CRhoREah iateh booiingh iy iof e B oy Gichgragerized ir
thati gid FirsC beRs tstt | (78! fhﬂhéhmciﬁa‘asd 3 hHErt-gh%é (9?) %Bcured ir

hour. 20 16. Chronograph watch accord
otatjonstosaid stop W@H&afg €90)and torsaid ﬁéﬁi dlspia)umemher (36).

includes, a going train (42) supplied with energy by
an energy source (40), and in that said chronograph
13.ai rﬁhmpgraph(mmiaacmrﬂlng iwoame of efhine 2 t@i12, eharaiferized ir

BAFSH ek Bed e DAL e E RS plS¥2L1983 sebinesip ottion

torsaidhsécoral dasf:ldysrhenﬂieﬁ m@yaﬂﬁﬁbﬁétloﬁ'%wé@ ﬂitgst d&tdd Between
ho units, d said second displ ag ( 89
53 heatd-niess HO2) and sgid Maliese cross (98).

14.  Chronograph watch according to any of claims 1 to 13, characterized in
that said first and second display members (36, 38) are discs respectively
relating to the units and tens of said time unit.

15.  Chronograph watch according to claim 14, characterized in that said time
unit is an hour.

16.  Chronograph watch according to any of claims 1 to 15, characterized in
that it further includes, a going train (42) supplied with 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).

17.  Chronograph watch according to claim 1, characterized in that said first
display member (38) relates to the hour units, and said second display member
(38) relates to the tens of hours.



