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control finger 1s fiXed to the seconds counter as In the aforenmentioned
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posi t i op0wotikdirst so as to enable it to operate in two opposite directions, namely a direct
direction in which the chronograph adds time in a conventional manner, and a reverse
direction in which the chronograph counts down, in particular a time which the user
has pre-selected by putting at least one of the counters in a start position which
defines said countdown time interval.
25 This double rotational direction creates a new problem linked to the meshing of
the control finger with the transmission wheel. Let us assume for the sake of
simplification that the seconds counter is initially at its zero position both for a
countdown and for conventional counting by addition. If the control finger is fixed to
the seconds counter as in the aforementioned Patents, its initial position has to be
30 such that it will move the transmission wheel forward and thus increment the minutes
counter at the moment when the seconds counter and the finger finish one complete
revolution forwards, which corresponds to 60 seconds. However, this position would
not be suitable in the case of a countdown, since the finger would then act on the
transmission wheel shortly after the start of its rotation backwards, i.e. already after
35 several seconds, which would produce an erroneous reading for the minutes counter.
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not be sditable in the case of a countdown, since the finger would then act
on the transm ssion wheel shortly after the start of its rotation

" backwards, i.e. already after 35 several seconds, which would produce an
erroneous reading for the mnutes counter. *(@0002* 2 The present
tnvention concerns a chronograph with tw&-rotational directions, wherein
the aforenentioned drive device is made so as to activate the second
counter at a precise nonent at the end of a revolution of the first
counter, in both directions. An additional object is to enable precise
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20 This enables the control finger to occupy one or other of the two stop positions,

depending on the direction of rotation, at the moment when it has to start to drive the
transmission wheel at the end of a complete revolution of the first counter. The drive
means, which define these two stop positions, may advantageously be arranged to
allow precise indexing of these positions.

25 Preferably, the disc is secured to the shaft of the first counter in an indexed
angular position with respect to a zero reset heart-piece, by means of which said zero
position is defined, and the disc is provided with a spring arranged to keep the control
finger free of the transmission wheel when the first counter is at the zero position.
With this construction, the aforementioned drive means are preferably adjustable for

30 indexing said stop positions with respect to the zero reset heart-piece.

Other features and advantages of the present invention will appear in the
following description of a preferred embodiment, given by way of non limiting example
with reference to the annexed drawings, in which:

- Figure 1 shows a wristwatch including a timekeeper and a chronograph with

35 two rotational directions according to the invention,

- Figure 2 shows the mechanism for starting the countdown,
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Wth thI‘S construction, the aforenentioned drive neans are preferably
adj ustabl e for 30 |ndeX| ng said stop positions with respect to the zero

" feset heart-piece. Qther features and advant ages of the present invention
will appear in the follow ng description of a preferred enbodi nent, given
by way of non limting exanple wth ref@erence to the annexed draw ngs, in
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chronograph with 35 two rotational directions according to the invention,
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In watch 10, the chronograph is also used as a timer or for counting down time,
the pre-selection of the countdown time interval being made by the user by means of
crown 37 so as to rotate minutes counter 11 until it indicates the desired countdown
time interval, expressed as an integer number of minutes. The countdown is started

25 and a spring barrel, activating a striking mechanism indicating the end of the
countdown, is rewound by pressing a third push-button 38. As Figure 1 shows,
minutes counter 11 includes a dial 13 situated behind an aperture and including three
concentric scales each of ten minutes, which each extend over 120°. In front of dial
13, the shaft of minutes counter 11 carries three hands of different lengths, arranged

30 at 120° with respect to each other and respectively associated with said three scales.
Only one of these hands, designated by the reference 20, is visible in Figure 1 where
it indicates presently 14 minutes.

Watch 10 further includes a striking mechanism driven by an auxiliary barrel
and controlled by the chronograph, the striking mechanism being activated at the end

35 of a pre-selected time interval which is counted down by the chronograph, which is
then driven in the opposite direction to the usual direction. The auxiliary barrel thus
provides the mechanical energy necessary to activate the strike hammers of the
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cancentric scales each of ten m nutes, which each extend over 120. In front
of dial 13, the shaft of mnutes counter 11 carries three hands of

"different lengths, arranged 30 at 120 with respect to each other and
respectively associated with said three scales. Only one of these hands,

- designated by the reference 20, is visibhe in Figure 1 where it indicates
presently 14 mnutes. Watch 10 further includes a striking nmechanismdriven
by an auxiliary barrel and controlled by the chronograph, the striking
mechani sm bei ng activated at the end 35 of a pre-selected tinme interval
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return spring on a Lever I ncl udes a
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arti cul at edreiiind p§OAY RNtd iAMial pdBRIdARIsINLa FdhenePEN@ES which ddts bn arpi &5 oPn t he
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63 528
enabl es two pre-detine ons o
movement plate. The free end of the second arm 58 extends facing pin 44 of lever 43.

Third arm 59 co-operates with a column wheel 61 controlled by a device (not shown)
connected to push buttons 35 and 37 (Figure 1). Fourth arm 60 co-operates via its

25 free end with a jumper spring 62, which enables two pre-defined positions of lever 40 '
to be indexed. In order to achieve this indexing, the free end of the fourth arm includes
two notches 63 and 64 in which the end of jumper 62 engages. The tension of jumper
62 and its position with respect to notches 63 and 64 can be adjusted by means of a
screw 65 and a cam 66 co-operating respectively with two oblong holes arranged in

30 anend of spring 62.

It will be noted that the free ends of arms 58 and 60 each include an oblong
hole engaged on a corresponding stud 75, 76 in order to assure precise guiding of
lever 40 and to hold it against the plate.

Arm 60 further includes an inverter wheel 69 permanently meshed with a

35 chronograph wheel 70 which is carried by a chronograph lever 77 pivoted at C. Wheel
70 permanently meshes with a wheel 71 the axis of which carries small seconds hand
32, this wheel 71 being driven by the watch movement. Depending on the position of



to be indexed. In order to achieve this indexing, the free end of the
fourth armincludes two notches 63 and 64 in which the end of junper 62

" engages. The tension of junper 62 and its position with respect to notches
63 and 64 can be adjusted by neans of a screw 65 and a cam 66 co-operating
-respectively with two oblong holes arranged in 30 an end of spring 62. It
wll be noted that the free ends of arns 58 and 60 each include an obl ong
hol e engaged on a corresponding stud 75, 76 in order to assure precise
guiding of Jlever 40 and to hold it against the plate. Arm 60 further
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that it can rce to posI t respect
wheel 72, a disc 91 havmg a central hub 92 is adjusted ona cyllndrlcal shoulder 93 of

shaft 88, such that it can be rotated by force to index its angular position with respect
to that of heart-piece 90. This indexing is achieved by means of a wrench engaging in

25  two holes 91a of disc 91. |

Between disc 91 and wheel 72, a ring 94 provided with control finger 85 is

mounted so as to pivot freely about hub 92 of disc 91. In order to co-operate with
control finger 85, disc 91 is provided with drive means, formed in this example by two
pins 95 and 96, and a holding spring 97 intended to keep finger 85 from meshing with

30 wheel 84 when the seconds counter is in the zero position. This spring, shown
separately in Figures 9 and 10, is formed by steel wire bent in an arc of a circle,
guided by a peripheral groove 98 of disc 91 and having a first end 99 fixed in said
groove, for example by bonding. The other end of spring 97 is bent at a right angle, as
shown in Figures 9 and 10, to form an axial stem 100 with respect to the disc. At the

35 base of this stem, the spring forms a beak 101 intended to engage in groove 98. In
the rest position, spring 97 rests slightly on the bottom of groove 98.
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to that of heart-piece 90. This indexing is achieved by nmeans of a wench
engaging in 25 tw holes 91 a of disc 91. Between disc 91 and wheel 72, a
“ring 94 provided with control finger 85 is nmounted so as to pivot freely
about hub 92 of disc 91. In order to co-operate with control finger 85,
disc 91 is provided with drive neans, fe8red in this exanple by two pins
95 and 96, and a holding spring 97 intended to keep finger 85 from neshing
wi th 30 wheel 84 when the seconds counter is in the zero position. This
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direction to decr sount er he sane
rotati onal adigicion to decrement the minutes counter is effected after the same rotatxonal angle

of the seconds counter, from the zero position, as the active travel of the finger in the
forwards direction to increment the minutes counter.

25 It will be noted that the two pins 95 and 96 could be replaced by a single drive’
element. However, the use of two pins is advantageous for two reasons. On the one
hand, it enables very precise indexing of the two stop positions of the control finger, by
bending the pins as explained hereinbefore. On the other hand, it enables angle B to
be reduced to a very small value, or even zero, if the base part 107 of finger 85 is

30 given a sinuous shape such that its flanks 104 and 105, which are offset radially in
relation to each other, can be closer in a circumferential direction than in Figure 7. If
base 107 were Z-shaped, flank 105 could even be located higher than flank 104 in
Figure 7, so that the two stop positions of the finger could be identical, i.e. offset by
360° exactly.

35 In a variant, pins 95 and 96 could be fixed to ring 94 and engaged in respective
grooves of disc 91. However, the embodiment shown in the drawings is more
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| atter positivel ﬁf and e wheel s forward one

f it t K 84 81 e.
oot h (1 2o the 8% i £ bRl ERpllih i AEernod S &S oforko B ke SFaRBh ut s on
of seconds whiciniherenifs mirtitesteauntey 1ty ahiexhinateh TazapebtionWhrapeaiedet ement s
m nut es CO%@Fﬁ'}ev]oiluti Ko?ggcc{ﬂdrg%hgnteg%@.s operation is repeated at each

revol uti on of seconds count e In the coqntdomn node, seconds count er
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Figure 2. @oB} nQbrtdr Vg 683nbin Ifv@BuR®. IcoRgel fiffe? 88 ®then no longer pressed
by spring 97 and can pivot via the effect of friction until it abuts against a tooth of
transmission wheel 84. Just before the end of a complete revolution of seconds
counter 80, pin 95 will abut against the corresponding flank of finger 85 and force it to

25 make wheels 84 and 81 move back one tooth overcoming the force of jumper 82, so
that minutes counter 11 is decremented by one minute at each sixtieth second of the
countdown.

The chronograph is reset to zero by pressure on push-button 36 which first of
all makes lever 86 pivot to release transmission wheel 84 of the two counters 11 and

30 80, then makes strike hammer 79 press in a conventional manner on heart-pieces 81a
and 90 of the two counters and return them to their zero position. During this
operation, control finger 85 can occupy any position.

The preceding description shows that the present invention, owing to an
improved, but simple and compact construction of the seconds counter, enables a
chronograph to be made which is capable of operating not only conventionally via
addition, but also by subtraction in order to perform a countdown.
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by spring 97 and can pivot via the effect of friction until it abuts
agai nst a tooth of transm ssion wheel 84. Just before the end of a
" conpl ete revolution of seconds counter 80, pin 95 will abut agai nst the
corresponding flank of finger 85 and force it to 25 make wheels 84 and 81
-nove back one tooth overcomi ng the forcegef junper 82, so that m nutes
counter 11 is decrenented by one mnute at each sixtieth second of the
countdown. The chronograph is reset to zero by pressure on push-button 36
which first of all makes |ever 86 pivot to rel ease transm ssion wheel 84
of the two cowntes 11 and 30 80, then makes strike hamrer 79 press in a
conventional manner on heart-pieces 81 a and 90 of the two counters and
_return themto their zero position. During this operation, control finger
85 can occupy any1po€htanoarapiTisiusinecedevies theddvingeissronsherutariat) b
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20 (95, 96) can be adjusted to index said stop positions with respect to the zero reset
heart-piece.
4.  Chronograph according to claim 1, characterised in that the two stop
positions are set apart by an angle (A) equal to 360° less a predefined angle (B)
substantially corresponding to a given number of units of the first counter.
25 5.  Chronograph according to claim 4, characterised in that said given
number of units is equal to one.
8.  Chronograph according to claim 4, characterised in that said predefined
angle (B) is comprised between zero and twelve degrees.
7. Chronograph according to claim 1, characterised in that the drive means
30 include two pins (95, 96) fixed to the disc and arranged to abut respectively against
opposite flanks (104, 105) of the control finger.
8. Chronograph according to claim 7, characterised in that said pins (95,
96) are substantially parallel to said shaft (88) and are offset radially with respect to
each other.
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20 (95, '96) can be adjusted to index said stop positions with respect to
the zero reset heart-piece. 4. Chronograph according to claimil,
‘characterised in that the two stop positions are set apart by an angle (A
equal to 360 | ess a predefined angle (B% substantially corresponding to a
*given nunber of units of the first counfer. 25 5. Chronograph according to
claim4, characterised in that said given nunber of units is equal to one.
6. Chronograph according to claim4, characterised in that said predeflned
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Chr onogr apReggpRdi ng to cl al ms 7 and 10, characterised in that said pins

95, 9 le thr h I

Feset Tear - pi dge. CRDSrPRTEGHEEABHALEcoF i AE S SR af e e Sl &2F or  cea
in that thext‘epds oger(@Arc oba tiesielsbawtdne periphecy offtha discr ol whietba dirstiend (99)

eri pher o} j oSt [ | ixed,
"ts brher ShECHRITRE Tt dh %ﬁnﬁéq@oa*%ﬁa'%%‘?% 1@ shER PR opriss”

| ateral |y éjerialsagaims theantrol firdend®d). (85). 13. Chronograph according to

claim1, charactgri %l‘hfjodog datpihaatcc&laﬁ ttB%T&ﬁ'ﬂ‘ﬁ%th@cte@ed"ﬁﬂQﬁét th@‘ﬂrbnérﬁlsé‘ien

i nternedi at e wheel nount so as to be selective neshed

with a Wheaihegld8s) léfantl'hté”ﬁ@i@ﬁd‘”‘@éhfﬁpké'?te@ oMY2 IgYRI (18@ %Pa%se'@ Renesiest 'N%'bh by a

nmovenent Ofndshed Wit @rwhekf 81%f PBERAESRNCAREAT(T Yhd releasyd eHeréfrem pyecedi ng
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t
and the sed¥YgMEsLaft ?Ile(vﬂ is a 20 minutes counter.

14. Chronograph according to any of the preceding claims, characterised in
that the first counter (80) is a seconds counter and the second counter (11) is a

20 minutes counter.



