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€00 a a ratchet secure
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:3 ﬁqr) %g{fﬁj;arcég&n%rq%ﬁlog g?s[lngi% pgr,relr}ahaoth sralns hastbeen proposed d1'h|s is the

case in CH Patent Nos. 50 729 and 23 477, which each disclose and show a

timepiece wherein the motion work is driven by the toothed drum of the barrel and the

25 strike train is driven by a toothed wheel coaxial to the barrel arbour and connected in

rotation to the barrel arbour by a click cooperating via a ratchet secured to the barrel
arbour.

These solutions are not completely satisfactory since they require an alteration

to the barrel structure in order to make it able to withstand this dual use. In particular,

30 an additional click and ratchet system has to be arranged on the top face of the barrel,

whereas the winding ratchet has to be arranged on the opposite side, which has a

negative effect on the axial space requirement of the barrel.
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30 an additional click and ratchet system has to be
arranged on the top face of the barrel, whereas the
wi ndi ng ratchet has to be arranged on the opposite
side, which has a negative effect on the axial space
requi renent of the barrel. -2- 71t is an object of the
present invention to overcone these drawbacks by
proposi ng an alternative solution for making a drive
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c act faci.l t e arrangenent thereof in
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axi al Skegatihehwhael mhledﬁeawa@rax@djueateésm@@ﬂ the intermediate wheel is
fixedly secured to this axial extension in rotation. A drive system that is particularly

compact, especially axially, is thus obtained for transmitting the couple from the
winding ratchet to the strike train.

Advantageously, the ratchet wheel comprises at least two clicks, and the
intermediate pinion is provided with a coaxial inversion wheel, which is connected in
rotation to the intermediate pinion with a determined angular clearance and which
comprises means for controlling the raising of the clicks when the inversion wheel is
made to move angularly relative to the intermediate pinion. This facilitates
maintenance operations by controlling the raising of all the clicks with a single tool in
order to let down the barrel spring, particularly when one wishes to work on the
striking mechanism.
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fixedly secured to this axial extension in rotation. A
drive systemthat is particularly conpact, especially
axially, is thus obtained for transmtting the couple
fromthe wnding ratchet to the strike train. 30
Advant ageously, the ratchet whéel conprises at |east
two clicks, and the internediate pinion is provided
with a coaxial inversion wheel, which is connected in
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upon r e@FjuRg 3tida ﬁe@ideammgeﬁ@tmﬁ srebvesabieimatically, thebeerel and one

ferenc to th nnexed avvl ngs, given by way
oipaﬁé’:qﬁ’l tFﬁ'Pe H@PS?E‘HB'QCW’ o) e = gure 1 is a
bl ock diFggrarh Wra phrsphctive tidie which skdvesrechesnaticalhhthe intermediate
tWEEBEsee‘Eﬂte@FoCtﬂE‘ﬂle%etoeo#? ké‘Ye”“O” 15 - Figure 2

i s an expl oded ective “*vView whi ch shows
schematn $f1i"99<ﬁ‘é Figwires, whearigaiissargrshowa. therteeth ofithe frains are not

t ispRBMAGEEIIQTshEvBUR @rder to simplifi e 3rdviings MRS fRAitHé ¥8mprehension of
Vi ew whi ch” shows schematicall'y the barrel and one

p89@MNAe train el enents of the timepi ece of Figure
1; Figure 1 shows a timepiece 10 made in accordance with the teaching of the

invention in the form of a block diagram. Timepiece 10 is preferably formed by a
wristwatch 10 fitted with a mechanical watch movement which is provided with a
motion work 12 cooperating with analogue display means 14, such as hands, for
displaying the current time and which is provided with a strike train 16 cooperating
with a repeater striking mechanism 18 for indicating at least the current time by
hammers striking gongs (not shown).

The repeater striking mechanism 18 of wristwatch 10 according to the
invention is for example of the grand strike type, i.e. it is capable of striking the hours
and the quarters, and it is either released automatically or upon demand, via the effect
of manual intervention M2. Figure 1 shows schematically a member 19 for releasing
the striking mechanism, formed for example by a release lever.

Motion work 12 is driven in rotation by a barrel 20, which is shown in Figures 2
and 3, comprising a cylindrical drum 22 which houses a barrel spring 24, a drive
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- Figure 4 is a perspective view which shows

schematically the internediate 20 wheel set fitted to

the tinepiece of Figure 1. In the annexed Fi gures,

when trains are shown, the teeth of the trains are not
systematically shown, in order to sinplify the

draw ngs and facilitate conprehension of the

drawi ngs. Figure 1 shows a tinepiece 10 nade in
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in rotation
2 driggndrt®ur eﬁmaa §qw@"e312€9p thﬂj wirding mtgnﬁt §§ |§v§p@r[ed to drlve arbour
heHssmotaidarrel spring 24, a drive -4- arbour 26, to

which a first end 28 of sprlng 24 is qc)red a%
cover BoWRHINgnMeMbeE44, Whighcab be controlle EY;%(F‘QPU Rftion M1 on a

| mldd‘lﬁig sk (th &ﬁoﬂﬁﬁ(ﬁ bidvided ,foawkdinigl Isttel @bmﬁgmé,ttﬂmﬂng a winding
bour . 26 of barre

o 0Bk AW el (44 soiaRRED nef® 599 RRES tnef mbies i winaing
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I Il
repe, 26 h B 408 ARERITII PR, P ""04 oy i 22

conpr i é@gordrmgetmﬂee tearhing of Hierigvesgonvwiodingeainal 3f driveq strike train
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winding phase of spring 24.

Intermediate wheel set 45 comprises an intermediate wheel 46, which is
connected in rotation to ratchet wheel 48. Ratchet wheel 48 is connected in rotation, in
the let down direction of barrel spring 24, via two clicks 50, 52, to an intermediate
pinion 54 meshing with strike train 16. Click device 47 is formed here by ratchet wheel
48, clicks 50, 52 and intermediate pinion 54.

Figure 3 shows the centre striking arbour 55 which is provided with a pinion 57
meshing with intermediate pinion 54.

When release member 19 is activated, whether automatically or by a manual
intervention M2, it releases strike train 16, which is driven in rotation via the effect of
barrel spring 24 letting down, spring 24 then unwinding in the direction of let down
causing winding ratchet 38 to rotate, here in the anti-clockwise direction. Winding



24 to notion work 12. The notion work axis of centre
41 is shown, provided with a pinion 43 neshing with
the notion work internedi ate wheel 39. A wi nding
ratchet 38 coaxial to barrel 2_%_is mount ed on the top
axial end 40 of drive arbour 26 via a square 42, so
that winding ratchet 38 is secured to drive arbour 15
26 in rotation. A wi nding nmenber 44, which can be
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- - ratlﬁ\?b?%oﬁ%vHe%I 7hys cBﬁr‘iéEtébe% idfﬂattohetoCihfe?lﬁbdlﬁfé pihion 54 by the
| et down of barre

t
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25 h%ro?e’s ﬂ 98' tr)]e(%w{agr% ﬁ’lr\]/ggsw%SwﬁTee?l?f angmmtermedlate pinion 54.

If inversion wheel 72 pivots relative to intermediate pinion 54, clicks 62, 64 are
raised because of the movement of the abutting end 80 of each resilient strip 68, 70
on the opposite side to the pivoting axis of the associated click 62, 84, strips 68, 70 no
longer drawing clicks 62, 64 towards ratchet wheel 48.

30 The purpose of inversion wheel 72 is to facilitate maintenance operations for
timepiece 10 by enabling clicks 50, 52 to be raised to let down spring 24, as will be
explained hereinafter.

According to another advantageous feature of the invention, an auxiliary
setting wheel 82 meshes with intermediate pinion 54. Auxiliary setting wheel 82 is

35 drawn in rotation in the drive direction of strike train 16, i.e. in the direction of let down
of barrel spring 24, so as to maintain a locking torque on intermediate pinion 54 during
the winding phase of barrel spring 24.



mai n setting wheel 56, which neshes with internediate
wheel 46. Main setting wheel 5 56 and internediate
wheel 46 extend in the same plane as w ndi ng ratchet
38. According to an advantageo% enbodi nent ,
illustrated in particular in Firgure 4, ratchet whee
48 i s annul ar and conprises, towards the top, a
tubul ar axial extension 58. Internmedi ate wheel is
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mechanism 18 from moving, which would be liable to cause an madvertent release of

the striking mechanism.

30 During a maintenance operation, it may be necessary to let barrel spring 24
down without having to release a series of strikes, particularly to relieve striking
mechanism 18. By driving inversion whee! 72 in rotation relative to intermediate pinion
54, for example by means of a tool or a rack fitted to timepiece 10 and meshing with
teeth of inversion wheel 72, in the anti-clockwise direction looking at Figure 3, clicks

35 50, 52 are raised, which allows barrel spring 24 to be completed let down without
driving striking mechanism 18 in rotation.



setting wheel 82 neshes with internediate pinion 54.
Auxiliary setting wheel 82 is 35 drawn in rotation in
the drive direction of strike train 16, i.e. in the
direction of let down of barre% spring 24, so as to
mai ntain a | ocking torque on internedi ate pinion 54
during the w nding phase of barrel spring 24. -6- The
oper ation of tinepiece 10 according to the invention
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24, which is unwinding. In this neutral situation,
barrel spring 24 is unwinding in only one direction
since, on the side of its first end 28, it is
stationary, winding ratchet 38 being held in a fixed
angul ar position by strike train 16 and striking
mechani sm 18. 10 During a striking phase, rel ease
menber 19 releases striking nechanism 18, which
rel eases strike train 16, which is driven in rotation
by wi nding ratchet 38, which then rotates with barrel
arbour 30, here in the anti-clockw se direction.
During the striking phase, barrel spring 24 unw nds
via both ends since its first end 28 is connected in
rotation to winding ratchet 38, whereas its second end
34 15 continues to nove with barrel 22 to drive
notion work 12 and to continue to display the current
time. During a wi nding phase, w nding nenber 44 neshes
with winding ratchet 38 to drive it in rotation, here
in the clockw se direction, and thus to wind barre
spring 24. The rotation of wi nding ratchet 38 causes
i nternmedi ate wheel 46 to rotate, via 20 main setting
wheel 56, in the opposite direction relative to the
stri king phase, here in the clockw se direction.
Rat chet wheel 48 rotates wth internediate wheel 46
causing clicks 50, 52 to rise, against resilient
strips 68, 70, owing to its wilf teeth 49, such that
internedi ate pinion 54 remains substantially
stationary angularly. During the w nding phase,
auxiliary setting wheel 82 maintains a | ocking torque
25 on internedi ate pinion 54, which conpensates for
angul ar plays and thus, because of
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the rel ease of the torque exerted by w nding ratchet
38 on strike train 16 in the direction of rel ease of
the striking mechanism prevents the el ements of
striking mechanism 18 from noy ng, which woul d be
liable to cause an inadvertent release of the

stri king nmechanism 30 During a nai ntenance operation,
it my be necessary to let barrel spring 24 down

wi t hout having to rel ease a series of strikes,
particularly to relieve striking nechanism 18. By
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(46) |s mounted to be secured in rotation to said axial extension (58).

5. Timepiece (10) according to any of claims 2 to 4, characterized in that
the ratchet wheel (48) includes at least two clicks (50, 52), and in that the intermediate
pinion (46) is provided with a coaxial inversion whee! (66) which is connected in
rotation to the intermediate pinion (54) with a determined angular clearance and which
includes means (74, 76) for controlling the raising of the clicks (50, 52) when the
inversion wheel (66) is made to move angularly relative to the intermediate pinion (54).

6. Timepiece (10) according to any of claims 2 to 5, characterized in that an
auxiliary setting wheel (82) meshes with the intermediate pinion (54) and in that the
auxiliary setting wheel (82) is secured in rotation in the drive direction of the strike
train (16), so as to maintain a locking torque on the intermediate pinion (54) during the
winding phase.



train (16) during the wi nding phase of the spring
(24). 2. Tinepiece (10) according to the preceding
claim characterized in that the internedi ate whee
set (45) includes an internedi gt e wheel (46) which is
driven in 15 rotation by the Winding ratchet (48)
which is connected in rotation to the internedi ate
wheel (46), and an internediate pinion (54) which is
connect [ ' ; tha Cfefihs Vd i
at Ieaster(']I qugn %ﬁ%@i“?%&&%?&%@%&ﬂ}@%p#&s%&% W tsh' c%h%{eade”zed
st thebtherwinging ratghet (38) mesfissivathea paty)seitingovhgsh (o&) gvhich meshes
PReard Merflcdidie whbalsa€iss)i zed in that the 20

i nternedi ate wheel (46) extends in the sanme plane as
the winding ratchet (38). 4. Tinepiece (10) according
to claim2 or 3, characterized in that the ratchet
wheel (48) includes an axial extension (58) and in
that the internedi ate wheel (46) is nounted to be
secured in rotation to said axial extension (58). 5.

Ti mepi ece (10) according to any of clains 2 to 4,
characterized in that 25 the ratchet wheel (48)

i ncludes at least two clicks (50, 52), and in that the
intermediate pinion (46) is provided wth a coaxia

i nver si on wheel (66) which is connected in rotation
to the internmediate pinion (54) with a determ ned
angul ar cl earance and which includes neans (74, 76)
for controlling the raising of the clicks (50, 52)
when the inversion wheel (66) is nmade to nove
angularly relative to the internedi ate pinion (54). 30
6. Tinmepiece (10) according to any of clains 2 to 5,
characterized in that an auxiliary setting wheel (82)
nmeshes with the internediate pinion (54) and in that
the auxiliary setting wheel (82) is secured in
rotation in the drive direction of the strike train
(16), so as to maintain a |ocking torque on the
intermedi ate pinion (54) during the w nding phase.

-9- 7. Tinepiece (10) according to any of the
precedi ng clains, characterized in that the w nding
ratchet (38) nmeshes with a main setting wheel (56)

whi ch neshes w th the internedi ate wheel set (45).



