DESCRI PTION The instant invention relates to a chronograph nodul e adapted
to be nounted on a watch novement or conventional motor nodul e. The

i nvention also relates to a chronograph watch provided with a chronograph
nmotul e of this type. In'order to rationalize the manufacture of chronograph
wat ches, it may be desirable to use a conventional notor nodule or an only
slightly nodified nodule and to add thereto a chronograph nodul e which can

easily be nounpﬁgcﬂQPE?bﬁ not or nodul e. Swi ss patent CH 647 125 describes a

chr onogr aph wa ted on this principle. In this watch, the drive
of the chronograph nodule is effected by two concentric power take offs
fromthe notor nodugpe Phsphay Qﬁvéﬁtu@mtteﬂatémﬁtéhauchhandgaanhnmpduée
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The the chronograph module_ls effected by two concentric power -
_ take offs from the motor module. Display of the actual time
(hour hand and minute hand) is controlled by a first power
take off consisting of the cannon-pinion ‘of the motor
module, whereas the display of the time elapsed (central
second hand, minute and hour hands) is controlled by a -

it

second power take off composed of the seconds axle in the
centre of the motor module. In other words, the gear-train
of the chronograph is constructed according to a system
termed "in series*, where a single power take off (the
second) makes it possible to effect all the functions of
Y the chronograph.
However, this type of assembly has substantially two
disadvantages. '
Firstly, there is a loss of amplitude of the balance.
This is due to the fact that the second power take off has
to drive numerous wheels and is therefore very sensitive to
all losses due to friction which accumulate in a series of
gear trains. The last wheels of this gear train in series
risk losing speed and there is a risk that the display of
the minute and hour counters becomes impaired.
Sécondly, in mass production, it is necessary to make
| very many adjustments during assembly of the parts. The



2 different gear trains of the second, minute and hour counters need to be
adjusted in relation to one another. It is an object of the invention to
overcone these disadvantages. To this end,, the invention relates to a
ti¥frepi ece conprising a conbination of a ctfr onogr aph nodul e and a not or
nodul e, the notor nodule conprising a third wheel, a first power take off
conposed of a toothed wheel integral wth the cannon-pinion and a second
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power.take offs being accessible from the same side by the
upper face of the motor module and the chronograph module
being placed against said upper face of the motor module and
in that the hand of the chronograph, the hand for the minute
coﬁnter and the hand for the hour counter are driven respec-
tively and in independent manner by said second, third and
first power take offs. '

As a result of these features of the invention,
different gear trains of the invention are driven in
parallel, making it possible to improve the accuracy of the
display of time' on the counters, to reduce losses in
amplitude of the balance and to limit adjustments.

In addition, according to other features of the
invention, the watch movement comprises a first
disconnecting-gear lever for the hub of the chronograph, a
second disconnecting-gear leVer'for the minute hand and a
third disconnecting-gear lever for the hour hand, these
three levers being controlled by a single part acting as a
coupling control. '

Thus, the three counters of secondé, minutes and hours
engaéed or stopped simultaneously, thereby avoiding any '
angular time-lag at the end of the series of gear trains.



3 TFhe invention will be better understood fromstudy of the follow ng
description of a preferred enbodi nent given as a non-limting exanple and

of the appended drawi ngs in which: - Figure 1 shows a plan view of a
chronogr aph wat ch incorporating a conbi ned konstruction according to the
invention, - Figure 2 shows an axial sectional viewillustrating the

assenbly principle of the chronograph nodul e of the invention on the notor

rodul e, - TF{qures. 3iae $ubAM gh o0 Y] U8 Bl dde SNAMHAPNCAYIULE.) bEe

positions of morkin%, stopprng and ret 0 zero respectr Ve .
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coupling wheel, -, Figures 8 and 9 are sectional views along the line VII
- VI of Figur%hﬁﬂhéhomﬁng two extrene positions capable of being occupied

by a further coupling wesjure 1 Rt al lish arisketd Ol chviGnogtpl whech
line X-X of Figure 14 shgmﬁgg the ¢ ntrﬁ of tqgrnndule of thqijnventionh'-
Figures 11 and I2CQFROLBEIPENA FPERIPECorPIR Y hECX 2RCF Y ule 157
showi ng respectimeéntiomw, extrene positions which can be occupied by a

coupl i ng wheel, Figures ‘%ﬁ urd ar% 19 SF’% deahgi I gd 5 Iarﬁgg:tvji&{\glof Hayre
3 showi ng parts_of the chronograp nngu € - Figure shows "an enl ar ge
vi ew al ong t he dtlestxeriog Fikgr essemblyFippincinlehods theaxdhitoregraph

along the line q3l1&\bt Qe Hiiftidh on theIMbEotBnddup®, enl arged view of
part of the view of Figure 15. In the follow ng description, the terns 3
o' cl ock, 6 - " Figures 3, 4, 5 show plan views of the chronograph
o module in the positions of working, stopping and returning
to zero respectively,

-. Figures 6 and 7 are sectional views along the line
VI-VI of Figure 13 showing respectively two extreme
positions capable of being occupied by one coupling wheel,

- Figures 8 and 9 are sectional views along the line
VIII -~ VIII of Figure 14 showing two ektreme.positions
capable of being occupied by a further coupling wheel,

- Figure 10 is a sectional view along the line X-X
of Figure 14 showing the centre of the module of the
invention, _

- Figures 11 and 12 are sectional views along the

. line XI-XI of Figure 15, showing respectively two extreme
Y R positiéns which can be occupied by a coupling wheel,

- Figures 13, 14 and 15 are detailed enlarged views
of Figure 3 showing parts of the chronograph module,

- Figure 16 shows an enlarged view along the arrow
XVI of Figure 11,

- Figure 17 shows an axial section along the line
XVII-XVII of Figure 26,

-~ Figure 18 is an enlarged view of part of the view
of Figure 15.

-In the following description, the terms 3 o'clock, 6
o'clock, 9 o'clock, 12 o'clock, top., bottom, upper and
lower are used with reference to a chronograph seen from
above, i.e. seen from the face side.



o' ctock, 9 o' clock, 12 o' clock, top, bottom upper and |lower are used with
reference to a chronegraph seen from above, i.e. seen fromthe face side.

4 As shown in Figure 1, the watch novenent according to the invention
constitutes according to one enbodi nent a &hr onograph watch. This conprises
I n conventional manner a winding crown 1, a first push button 2H
controlling the starting and stopping of the chronograph and | ocat ed
substantially at 2 o,

I ng_a_secqnd, pu buttan 4H controlling.the
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st 7 case 21, J L R eHt OBl ) 2, HELS" 15255 £, g2 Case
di sposed bet weemuritercak® baodt&d and 9t e dlack and provided with a hand
15, and of a central chronograph second hand 17. For
reasons of simplicity, the twelve-hour counter 9 and the
thirty-minute counter 13 will be referred to hereafter as
‘hour counter 9 and minute counter 13. The graduations of
these different counters are shown on a dial 19. It will be
noted that the hour counter 9 has intermediate graduations
making it possible to display the half hour betwéen each of
the 12 hour graduations. _ ;
Figure 2 -is a diagram illustrating how the two modules
o constituting the chronograph watch are matched together.
-/ Some parts of the watch have been enlarged to clarify this
' Figure 2 and the dimensions are not always to scale.

This watch comprises a motor module MM and a
chronograph module MC assembled inside a watch case 21. In
. conventional manner, this watch case 21 has a case band 23
to which are fitted a glass 25 and a back 27. A sealing
gasket 29 is disposed between the case band 23 and the back
27. This structure is naturally only given by way of
example . and the invention is not limited thereto. In the
embodiment shown, the motor module is mechanical and with
automatic winding. It thus has an oscillating mass 31. It
would, however, also be possible to use a quartz motor

module.



27.%* This structure is naturally only giveéen by way of exanple and the:

i nvention is not limted . thereto. In the enbodi nent shown, the notor nodul e
i s _mechanical and with automatic winding. |t thus has an oscillating nmass
31." I't would, however, also be possible toduse a quartz notor nodul e. 5
The chronograph nodule MC has two pins 33 (only one being shown in Figure
2) in its lower part. Each substantially cylindrical pin 33 is

desi gned to be engagﬁpeiehesnaéf%ﬁemééupé'%dﬁgfg;&@h%weﬁ3pét%lgimért@
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each of these g&l%iigg casing clanp 45 is fixed to the lower face of the
chronogr aph nodule y neans of a screw 47 screwed into the hole 43.

Aftg;éassenbly, t hi sfre a3ddit omnptlas Beterdsodnbe M¥nendr tife t¢hwronograph
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modul e MM i's yﬂoIgg)gé?mggéégtégwggﬁ%%r%%nly one pair of holes is shown
in Figure 2), the holes 37 being partially tapped. Three
screws 39 are engaged in_these holes 36, 37 to permit
assembly of the two modules.

The assembly of these two modules is fixed inside the
watch case 21 in the following manner. The case band 23 has
an annular recess 41 on its inner face. The chronograph

. module MC has on its periphery three supplementary tapped
holes 43 (only one is shown in Figure 2). Opposite each of
these holes 43 a casing clamp 45 is fixed to the lower face -
of the chronograph module MC by means of a screw 47 screwed

U into the hole 43. After assembly, this casing clamp 45
' exceeds the diameter of the chronograph module MC and
engages inside the annular recess 41.

The motor module MM is slightly modified as compared.
with a conventional watch movement in that it comprises,
instead of hands, a toothed wheel 49 fixed to the cannon-
pinion of this module and constitutes a first power take
off, a pinion 51 fixed to the seconds axle 53 in the centre
and constituting a second power take off coaxial to the
first and a toothed wheel 55 fixed to the third wheel 57
and constituting a third power take off.

' The gear train assembly is actuated by these three
power take offs 49, 51, 55 according to a system termed "in
parallel® which will now be explained ‘in greater detaiil.



wi fh a conventional watch novenent in that it conprises, instead of hands,
a toothed wheel 49 f.ixed to the cannon- pinion of this nmodule and
constitutes a first power take off, a pinign 51 fixed to the seconds axle
53 in the centre and constituting a second power take off coaxial to the
first and a toothed wheel 55 fixed to the third wheel 57 and constituting a
third power take off. The gear train assenbly is actuated by these three

power take offs 49, %11__? §§Sac§or(1| ngnaOSa §y§{1§m¢ggér’qﬂ ﬂnvga_:_rvaglglf ¥hech
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the centre, but_this S effect bygsmeans of the small second hand
7 arranged at PT° H%i@hﬂycﬁ%}? 3’%%?%% second wheel 71 (Figure 6).
Thi \sq/znal | second wigie¢ hears-pieees o6inand e693 (Figwnses i A andp§dr are
bealing 75 and &L GYELqPEALHRGL E fe1 N QHIRP e hAINIGraih ML 391 hhe
chronogr aph
the wheel 67 of the mlnute counter wheel 67. In contrast,
the heart-piece 65 is arranged underneath the wheel 63 of

the hour counter (Figure 11).

As explained hereinabove, the watch moVement_does not
have, for the display of the actual time, indications of
the second in the centre, but this display is effected by
means of the small second hand 7 arranged at 3 o'clock and
driven by a small second wheel 71 (Figure 6). This small
second wheel 71 is fixed to an axle 73 mounted in an upper
bearing 75 and a lower bearing 77. The upper bearing 75 is
mounted in the chronograph Dbar 79, whereas the lower

ivj bearing 77 is mounted in the chronograph plate 81.

The small second hand 7 is driven onto the axle 73.

The small second wheel 71 is driven from the seconds
axle 53 in the centre by the pinion 51 constituting the
second power take off and by an intermediate seconds wheel
83 revolving freely about an axle 85 mounted on bearings 87
and 89 which are in turn driven into the chronograph bar 79
and into the chronograph plate 81 respectively.

The second power take off 51 is located-diréctly below
the chronograph wheel 59. If .a mechanical lever motor
module is used, the wheels 51 and 71 turn by one step per
oscilla;ion of this balance. In the case of a quartz motor
module, they turn for example by one step per second.



bearing 77 is nounted in the chronograph plate 81. The small second hand 7
Is driven onto the axle 73. The small second wheel 71 is driven fromthe
“seconds axle 53 in the centre by the‘piniog 51 constituting the second
pewer take off and by an internedi ate seconds wheel 83 revolving freely
about an axle 85 nmounted on bearings 87 and 89 which are in turn driven
into the chronograph bar 79 and into the chronograph plate 81 respectively.
The second power ta f d i rectly bel ow the r Qnogr aph
wheel 59. If a nechgﬁiléga%b_evgr%éncgﬁ%%%dm ueleé‘%l S 3,' the vﬁe]'el '51862@{“371
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recess 93 serviinftemnedianegsgcrgdgr wheelf 83 anduccaxpally theret®snd Hees
described her ei fibebons1dial fedbys Ups thésvinld 94 L RAgARANGAL oM 488 S
agai nst which rests a coupling wheel 99 surmounting_a coupli_ng rln%.fbl.
The hub 91 is URLING devlonlP tHRe BRI degsribeds heg edahgdpw-wdialf-way
positions. In tle ERI8YYHHPOFI t i8N an(|LWRI1POSEhbaN aehoVey | Aghlifgee whidihe
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chr\guogr aph whe [ thereof, in the engaged position, the
chr onogr-aph whé%#ngg{f@?ﬁgogﬁéghéséane speed as the wheel 51 constituting

the second power take ofhe F®nogaged position (lower position shown in
Figure 6) the coupling ring 101 comes into contact with the

intermediate seconds wheel 83 which drives it in rotation
by friction and this ring 101 transmits'this rotatory
movement to the coupling wheel 99 which meshes with the
chronograph wheel 59. As a result thereof, in the engaged
position, the chronograph wheel 59 turns at the same speed
as the wheel 51 constituting the second power take off. The -
chronograph wheel 59 is driven onto an axle 103 which
carries the central second hand of the chronograph 17. The
latter is thus driven at the rhythm of the axle 53 which
ij constitutes the outlet of the motor module MM. '

In the unengaged position (upper position shown on
Figure 7), the coupling ring 101 is disengaged from the
intermediate seconds wheel 83, but the coupling wheel_99
remains engaged with the chronograph wheel 59.

The coupling wheel 101 is permanently urged against
the intermediate seconds wheel 83 as a result of the action
of a resilient washer 105 fixed to a platform 107 driven
onto the axle 85. This resilient washer 105 exerts pressure
on the top of the hub 91 in the diréction of the coupling;
opposite to the action exerted, if such should be the case,
by the lever 95.



cheonograph wheel 59 is driven onto an axle 103 which carries the central
second hand of the chronograph 17. The latter is thus driven at the rhythm
of the axle 53 which constitutes the outlet of the notor nmodule MM In the
unengaged position (upper position shown off Fi gure 7), the coupling ring
101 is disengaged fromthe internedi ate seconds wheel 83, but the coupling
wheel 99 remains engaged with the chronograph wheel 59. The coupling wheel
101 is permanent|ly wsgeshegni isi Fheuiresterdredioat®, secwhdsonhbdly 883 as tie
result of the action.af a.resilent | X€e
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by an uncoupl i nge@idd1ly 121 which will be described herei nbel ow and whi ch
fhe third wheel 57 oTi% NESRBIERL nOdAPLRRAEte,d Enbby o The SALF SbChn O
t he\ehr onogr aphtlrbsluhmddup ey | Aeeemred? 2t 6. oensugaedheby 550 ofundempdiing e
hand is driven QW@ 41 $21 which will be described hereinbelow and which
acts on the inclined plane 111.

As may be seen in Figure 8, the axle 123 of the third
wheel 57 of the motor module MM is extended in the
direction of the chronograph module MC. The intermediate
toothed wheel 55 of the minute hand is driven onto this
axle 123 and constitutes the third power take off
previously described. This toothed wheel 55 meshes with the
minute counter wheel 67 This latter is freely mounted on a
minute' counter axle 125 bearing the hand 15.

This axle 125 is mounted in two bearings 127, 129
providéd_. .in the chronograph bar 79 and in the chronograph
plate 81 respectively. The wheel 67 of the minute counter
is surmounted by a hub 131 driven on a bush of the heart-
piece 69 of the minute counter slidably mounted on the axle
125.

In its upper part, the heart-piece 69 also has a
shoulder 133 about which a disk 135 is engaged. The hub 131
has an annular recess 137 constituting an engagement groove
for an uncoupling lever 139 which will be described
hereafter. The heart-piece 69, the hub 131 and the disk 135
are capable of sliding along the axle 125 under the action
of the uncoupling lever 139 in order to assume two |

positions.



axke 123 and constitutes the third power take off previously
described. This toot.hed wheel 55 nmeshes with the minute counter wheel 67.
This latter is freely nmounted on a m nute counter axle 125 bearing the hand
155 This axle 125 is nmounted in two beariﬁgs 127, 129 provided in the
chronograph bar 79 and in the chronograph plate 81 respectively. The wheel
67 of the mnute counter is surnounted by a hub 131 driven on a bush of the
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It will be noted that the hub 131 is resiliently urged
downwards to come into contact with the wheel 67 of the

. minute counter due to a resilient washer 143 pressed
between a platform 145 driven onto the axle 125 and the
disk 135 so that the hub 131 and the wheel 67 are normally
engaged. '

The hub 131 is driven by the uncoupling lever 139 of
the minute counter which is best seen on Figures 3 to 5 and
14. This lever 139 has an elongated shape and has at one of
its extremities two brackets 147 and 149 which are provided
with orifices designed to receive two studs 151 and 153

L,; riveted onto the chronograph plate 81. The uncoupling lever

139 is thus positioned by these two studs 151 and 153 and

is pressed between the chronograph bar and the plate 81

(see Figures 8 and 9). It also has a palette 155 at its
other extremity and ‘a lateral fork 157 in its median

portion. As may be seen in Figures 8 and 9, this fork 157 -
penetrates the engagement groove 137 and makes it possible

to 1lift the hub 131. The palette 155 is vertically

displaced by the uncoupling control 121, as will be

described hereinbelow. _

The minute hand 5 (Figure 10) is fixed to a cannon-
pinion 159 of the chronograph module MC pivotaily mounted
on a fixed cannon-pinion 161 carried by the bar 79. This



between a platform 145 driven onto the axle 125 and the disk 135 so that
the hub 131 and the .wheel| 67 are nornmally -engaged. The hub 131 is driven by
the uncoupling Iever 139 of the nminute coy ter which is best seen.on
Figures 3 to 5 and 14. This |ever 139 has §n el ongat ed shape and has at one
of its extremties two brackets 147 and 149 which are provided with
orifices designed to receive two studs 151 and 153 riveted onto the

chronograph plate 81. The un pling.lever 139 is thus position by th
Do st ade 155 2AGNEEIPARGORS LSS baRdiBet BBeTOMRE BATEnaGPAH CBar SanHTHAE
plate 81 (see Weghesswiting dialrtrainowheel alpal Ehis IBLGAT 1S Hrg to
extrem ty and gad algad f1ck6r7k 4dred t SR aB1RRR 0N.69AS FIRedE iSSP H
Figures 8 and 9, this fork 157 penetrates, the engagenent groove, 137 .and
makes it possi BEQnPgTIRht ReAtd 431, Thies péF‘gﬁ e](?ggg t¥°§gv@Ft i 15F| ytower
glh spl ace? bK t?S&mwF_ i ag (i@l!tterx;ﬂi_edﬂa.%h' e asamthbh-pendeacniteel he7ai wielahy.
e mnute han | gur | 1. X to cannaQn-. Rkni 9 '
chronogr aph m&lﬁ%‘%ﬁq’bﬁﬁb@q Qﬁﬁﬁ}n?%d S %é:lf%lufelglgc%rl?%o%}fi]s% ggjﬁ%}le‘:ake
carried by the dfff. ThisThireel 420isafiiwedptai the IGnten-pinion 1wt gdhre a
pi i on_163 whi Gl 55 igoid linpt dcpladdialibrtnasle 18BmoHiipt it a7d of 1ote

to an axle 167 pivoted 110 a eeve I Xxed 1n the chronograph plate 81.
This axle 167 metan modulieodRd isxepgaged Wiathntle ngizd ovhephon! o iRpens

wheel 173 whichyemeshasow thet Be whseh 49 eogstéteting the first power take
off. This wheel 49 i's fixed to the cannon-piniqn.175 .0f the t or. d

MM In addition, thd%aHEti9mi sRerAeus: %Dtl(% é:"lv&q}% %#35599737
\éwdé u Qﬁ t[lih;d dmg?f ﬁﬂogy_mfees g??ac?haéﬁti:zﬁaasys:cnomﬁm dérmore-ginion
concentri cal | yqtc;-;c.)iar t‘#g g’ﬁ?\nl ﬁg‘ﬁfll‘)?(ﬁeﬁ?lpl&’@?g‘ﬁ%?\e'r%%Zgﬁgﬁrgg%ﬁ%%gtﬁwff%%ggs
hours wheel 17%itdskepinion 181 fixed to the dial-train wheel 165.

As may be seen from Figures 11 and 12, the wheel 63 of
the hour counter is driven from the hours wheel 179 by a
return wheel 183 freely revolving about an axle 185 driven
in the chronograph plate 81. The wheel 63 of the hour
counter turns freely about an axle 187 of the hour counter
pivotally mounted'in bearings 189, 191. These bearings 189,
191 are driven into the chronograph bar 79 and into the
chronograph plate 81 respectively. '

The return to zero heart-piece 65 of the hour counter
is slidably mounted on the axle 185 and has on its upper

) face a bush 193 (see Figures 16 and 17) about which a hub

' 195 is engaged. The heart-piece 65 also has, on its lower
face, a shoulder 197 about which a recessed disk 199 is
engaged. The wheel 63 of the hour counter is placed aboﬁt
the hub 195 and is retained by a plate 201 formed on the
axle 187. The hub 195 has an annular groove 203 into which
an uncoupling lever 205, to be described hereinbelow, is
engaged (Figures 11 and 12).

The heart-piece 65, the hub 195 and the disk 199 are
slidably mounted on the axle 187 by the action of the
uncoupling lever 205 so as to occupy two positions.

" In the engaged position (upper position shown in
Figures 11 and 17), the wheel 63 of the hour counter is



with a pinion 181 fixed to the dial-train wheel 165. As may be seen from
Figures 11 and 12, tshe wheel 63 of the hour counter is driven fromthe
hours wheel 179 by a return wheel 183 freely revolving about an axle 185
driven in the chronograph plate 81. The wheel 63 of the hour counter turns
freely about an axle 187 of the hour counter pivotally nounted in bearings
189, 191. These bearings 189, 191 are driven into the chronograph bar 79
and into the clvakedrtaphfpictionbetwssacthecpiatahdl} and ithe hapoldsS to
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downwards and engaged in the recesses 212 of the stop
washer 208. In this manner the heart-piece 65 rotates
together with the shaft 187 while still being.able to slide
axially in relation thereto when the uncoupling lgyer 205
displaces the hub 195 towards the bottom against the
resilient action of the wafer 208.

The uncoupling lever 205 is clearly visible on Figures
3 and 15. It is L-shaped and is fixed to the chronograph
plate 81 by its small branch by means of t&o screws 213. A
lateral fork 215 is provided in its median part which

- U penetrates the engagement groove 203 and makes it possible
to displace the hub 195 vertically.'At its free extremity
217, this uncoupling lever 205 has a downwards directed
inclined plane 219 which cooperates with the uncoupling
control 121 as will be described hereinbelow.

The chronograph wheel 59, the minute counter 13 and
the hour counter 9 are returned to zero by means of their
corresponding heart-pieces 61, 69, 65 on which a
chronograph hammer 221 acts. ' _

Figure 14 shows that this chronograph hammer 221
comprises two parts assembled together. The first part 223
has two control branches 225, 227 arranged in a V. The
first branch 225 has a notch 229 at one of its lateral



stop washer 208. The resilient wafer 207 has two drive catches 209 fol ded
upwar ds and engagi ng i:n t.he recesses 210 of the disk 199. It also has two
catches 211 fol ded downwards and engaged in the recesses 212 of the stop
washer 208. In this manner the heart- plec&265 rotates together with the
shaft 187 while still being able to slide axially in relation thereto when
the uncoupling Iever 205 di spl aces the hub 195 towards the bottom agai nst
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The peen of the hammer 233 also has an opening 243,
‘whereas the first part 223 has a beak 245 directed
vertically downwards, this beak being introduced in the
opening 243 when the two parts 223, 233 are assembled (see
Figure 15). The width of the beak 245 is less than that of
the opening 243 so that there is a slight lateral play
between the parts 223 and 233, which allows them a slight
angular clearance in relation to one another about the
rivet 239 so as to eliminate backlash during the return to
zero.
The chronbgraph hammer 221 can occupy two positions.
In the first position illustrated in Figures 3, 4 and 14,
the hammer 221 is in a rest position. It is maintained in
this position by a hammer spring 247 fixed to the plate 81
by two screws 249, 251 presenting a substantially V shape,
that is two resilient branches 253, 255. The branch 253 of
this spring of the hammer cooperates with the beak 237 and
has a retaining head 257 at its extremity. The branch 255
passes above the chronograph hammer 221 and prevents this
from rising. ' '
~ In the second position illustrated in Figure S, the
chronograph hammer 221 has turned about the pivot 235 and
the inclinations 231, 241 and. 242 bear respectively'against



allows it some freedomof rotation in relation to the first part 223. The
peen of the hamrer 233 has a first inclination 241 adapted to cooperate
with the heart-piece 61 of the chronograph _wheel and a second inclination.
242 adapted to cooperate with the heart-pﬂéce 69 of the m nute counter. The
peen of the hamrer 233 al so has an openi ng 243, whereas the first part 223
has a beak 245 directed vertically downwards, this beak being introduced in
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The uncoupling lever 95 of the chromnograph hub 91 and

the uncoupling levers 205 and 139 of the hubs 195 and 131
of the hour and minute counters are actuated by the
uncoupling control 121 made of a single part as shown in
?igures 3, 4 and 5, its details being most clearly visible
on Figure 15.

The uncoupling control 121 is articulated about a
pivot 269 and is approximately V-shaped. A first branch 271
of this control 121 has a free extremity oriented at a
right angle towards the inside of the V where it presents

) an upwards directed inclined plane 273. This inclined plane
-/ 273 is adapted to cooperate with the extremity 155 of the
uncoupling lever 139 of the minute counter.

The second branch 275 (see Figure 18) of this
uncoﬁpling control 121 is slightly curved inwards and its
free extremity 277 shaped like a question mark cooperates
with the extremity 217 of the uncoupling lever 205 of the
hour counter. This second branch 275 has protuberances 279,

281 on both sides. The first 279 forms a control arm of the
uncoupling lever 95 of the chronograph hub 91 and the

second 291 forms the control beak adapted to cooperate with
a cam 283 which will be described hereinbelow.

| Finally, this uncoupling control 121 has at the point
of the V a beak 285 (Figure 15) subjected to the action of



its® outer edge (turned towards the outside of the chronograph
nodul e) a palette 263 (Figure 18) folded at a right angl e towards the
bott om and on which the push button 4 can_act.” It also has a beak 265 on
its inner edge, substantially opposite t hit palette 263. Its free extremty
I's provided with a control head 267 (Figures 3 to 5) adapted to cooperate
with the notch 229 of the chronograph hamrer 221. The uncoupling | ever 95
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The start and stop lever 305 (see also Figure 15} is
- articulated about a pivot 307 and has three arms. A first

arm 309 has an extremity folded downwards at a right angle
in order to define a palette 311 on which the push-button
2H can act. A second arm 313 is directed towards the centre
of the chronograph module and passes under the uncoupling
control 121. This second arm 313 has an upwards directed
slug 213 on its upper surface. This slug 213 passes through
a circular orifice 314 provided in the chronograph plate
(not visible on Figure 15). This slug 312 and this orifice-
314 make it possible to limit the angular displacement of
the start and stop lever 305 against the action of the
spring 287. A third arm 315 is provided at its extremity
with a guide head 317 (Figure 18) cooperating with the part
303 constituting the rotation control.

The start and stop lever 305 is also subjected to the
action of the spring 287 described hereinabove.

The part 303 constituting the rotation control has
three arms, a first arm 319 presehting a curved extremity
which surrounds the guide head 317, a second arm 321
constituting a hook and acting on the triangular teeth 299
of the ratchet 297 to drive this in rotation and a third
érm 323 subjected to the action of a return spring 325.
This spring 325 comprises a resilient blade fixed in the



angul arly urges the coupling control 121 in such a manner than the control
beak is in contact with the cam 283. The cam 283 (Figure 18) is a nobile

pi voting about an axle 293 and is provided with six shoul ders 295. A

rat chet 297, coaxial and fixed to the camt293 is fixed thereunder. This
ratchet 297 has twelve triangular teeth 299 and it is subjected to the
action of a junper 301. The rotation of the cam 283 is effected by neans of
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start and stop ever 5 1s also subjected to the action of the spring 287
descri bed herei nabove. The part 303 constituting the rotation control has
three arns, a firstOPERATRICON [OF S¥IE OHRONOGRAPHA] extremty whi ch surrounds
thé\gU|de head 317, a second arm 321 constituting a hook and acting on the
triangul ar teeth 299 of the ratchet 297 to drive this in rotation and a
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325 compri ses Srégglhlrieenénbltﬁ'fge BU%%P—B&E&‘? 2H. The elements of the
chronograph which had been in the position shown in Figure
4 return to the position shown in Figure 3.. ' '

The user exerts pressure on the push-button 2H the
effect of which is to cause the start and stop lever 305 to
pivot, as shown in broken lines in Figure 3, in such a way
that the guide head 317 (Figure .18) moves the part 303
constituting the rotation control. The hook 321 then drives
the cam 283 in rotation (Figure 18). The control beak 281

_ of the uncoupling control 121 which was initially located

A between two neighbouring gates 295 is lifted onto one of
the gates 295 (Figure 18). This causes the uncoupling
control 121 to pivot about the axle 269.

The extremity 277 of the control 121 which pushed
agéinst the extremity 217 of the uncoupling lever 205
(Figure 4) moves away therefrom (Figure 3). Then, as
jllustrated in Figure 12, this lever 205 is released so
that the resilient washer 207 can act and engage the hub
195 against the wheel 63 of the hour counter (see Figure
11). The hand 11 6f the hour counter begins to turn.

Simultaneously the protuberance 279 of the uncoupling
control 121 which was located under the inclined plane 111



15 plate 81 or in the lever 305 at one of its extremties, the other
extremty of which rests on the arm 323. The spring 287 is visible in
Fiqure 13. It has two tapered resilient arns 327 and 329. The arm 327 acts
on the beak 285 of the uncoupling control %¥®1 whereas the arm 329 acts on
the first arm 309 of the start and stop | ever 305. The operation of the
chronograph watch of the invention will now be described in greater detai
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in broken |inexhen Fegildedt lnasheh al0hy twiaént r&@uuedaﬂmmtﬁlbf( Fittper €

18) noves the rt 3. co i g . he rot Qok 1.then
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gates 295 is | ichyf é 16%-1140 51 g ¢ Qi‘t %?{ba@ésq% 8t\.heT'1h%e§<?n‘é%1‘i%ttehe

uncoupl i ng contr to pIVOt about t ax e extremty

the control 128emends piherl 83ai ﬁétetﬁeneaz@ierﬁetqprﬂ7hendtﬁe7 Lﬁae%@ﬁ ﬁ@

| ever 205 (FIgQﬁQnﬂ) nnves away therefrom (Figure 3). Then, as illustrated
in Figure 12, this ver 205 |s rel eased so that the regﬁtien misher 2%7
can act and engage NAP 135ELERPEPVE hBRRAEL SRR PLBRAL &7

eS Fi gure 11kheThppbandx&iemityrmﬁrwhﬂchxuauenndﬁnyuhetexﬁnﬂmity 155 of

aMeous!Y ehh® EOLUBE 800303, ofad endIRRURLINY CeRL" Gackll koL

Iocated under t
elevated position (position shown on Figure 4) engages

under this lever 139 which permits its extremity 155 to
lower itself down (position shown in Figure 3).

This has the effect of lowering the hub 131 which
displaces itself along the axle 125 and leaves the position
shown in Figure 9 to pass to that shown in Figure ‘8. The
minute counter is then put into action and the hand 15
begins to turn.

TOPP THE 4

N\ The operations that will now be described also take
' place simultaneously. The chronograph is in the operating
position shown in Figure 3. When the user exerts a second
pressure on the push-button 2H, the elements of the
chronograph move to return to the position shown in Figure
4. The start and stop lever 305 had returned to its initial
position (position shown in solid lines) after the first
pressure on the push-button 2H, due to the branch 329 of

the spring 287 (see Figure 13).

By the action of the push-button 2H, the start and
stop lever 305 moves as before so that the hook 321 causes
the cam 283 to move forward by one step. The control beak
281 of the uncoupling control 121 then falls into the



16 <of the uncoupling |lever 95 (Figure 4) noves away therefrom (Figure 3).
Next, as illustrated in Figure 7, the hub 91 on which the uncoupling | ever
95 acts is subjected to the action of the resilient washer 105. Wen the
extremty of the uncoupling lever 95 is nd?onger supported, the hub 91

|l owers itself by the action of the resilient washer 105 so that the
coupl i ng wheel 99 engages with the internedi ate seconds wheel 83. The

“hel | ned” pi ane B95toRcpaEHElA o Hifactht iatdns| BGRENIE) TRREL. colifes o
of the uncouplihgelpivotiag offaititeaivmooypliag songroln 121 arsl aretupwsi iton
(position showsntﬁégﬂaslé]i?ﬁngﬂ%?g&fléea t'ﬂhﬁ JEVEYe @&Mfgl gr&tﬁhéts

extremty 155 to lower  I1tse osition shown In Fi
the effect of |¥REPHRYiIAFe UaVers3 2O ch39i 3phadss Moy %nalt&ﬁg dieegkien

125 and | eaves gppoBetet it &haen am&a&yrae%ctrqums tﬁet mueéi@%ﬂ Nthe
Figure 8. The minute counter is then Irﬂ#kﬁﬁg éhﬁzﬁﬁ 4hﬁ5€ﬁn egt
to turn. STOPPI Y&F ¥RES CFRERERFAPRF §h %‘b%“f%? t nqs o (R

al so take pl aceasenndleedously. The chronograph is in the operatlng
position shown in Figure 3. When the user exerts a second pressure on the
push-button 2H, the el enents of the chronograph ane to return to the
position shown in. Figure 4. ] . 7 ARA returned to
its initial position (position shomn in SO|Id Ilnes) after the first
pressure on the push-button 2H, due to the branch 329 of the spring 287
(see Figure 13). By Dhél@@ttbhso@P@tﬁﬁ¥Q@kﬁhﬁn@lﬁm€n¢Stmﬁ ther chupgograph
| ever 305 ”DVeSpééstBQrﬁ %ﬁo&haﬁnkﬂﬁnﬂoQ¥o§2%h%aﬁﬂ%idﬁ@ﬁ‘8¥“é¥5hfélﬂgﬂé

forward by one ste he, control beak 281 of the uncoupling contTol
then falls intothd o Figure 5 and then return to the position of Figure

4. The return to zero is effected by pressure exerted on
the push-button 4H which acts on the return-to-zero lever
259. The latter moves angularly about the pivot 261 and its
free extremity constituting the control heéd 267 acts on
the notch 229 of the chronograph hammer 221. This notch 229
causes the resistance perceived by the user to be overcome.
The chronograph hammer 221 then turns about the pivot 235.
At the end of the stroke, the hammer 235, or more
specifically the inclinations 241, 242 and 231, fall on the

heart-pieces 61, 69 and 65 respectively (see Figure 14)
which return to their original position. The central second

W, hand 17, the hand of the minute counter 15 and the hand of
' the hour counter 11 are thus returned to zero.

The return to zero of the heart-pieces is caused by
the force exerted by the user on the push-button 4H.
contrast, as soon és the user releases the pressure on this
push-button 4H, the branch 253 of the spring 247 returns
the chronograph hammer 221 to the position shown in Figure
4, this hammer returning the lever 259 to its initial
position. : :

It should be noted that in the chronograph operating
position (Figure 3) it is not possible to effect the return
to-zero because the beak 265 of the return-to-zero lever

259 is opposite a shoulder 295,



17 hol | ow between two adj acent steps (Figure 18). This causes the pivoting
of the uncoupling control 121 and returns it to the position in Figure 4.
The active extremties of the uncoupling |evers 205, 139 and 95 nove in the
direction opposite to that already describ&d, the wheels of the various
counters are unengaged and the hands 11, 15 and 17 are halted. RETURNI NG
THE CHRONOGRAPH TO ZERO During this operation the elenents of the
chronograph pass f ok awi'i‘irbe' Hé%é&'ttﬁé@raltlh SﬂeUe% %ﬁf&%‘% %oherbiat

of Figure 5 and then return osition_of Figure turn to_zero
is effected byopgagsupé E?@éﬁt 63’7%0@?\%1’11)&%%1%4 SHChHaghitde Rermegs.t fhe

return-to-zer 0cbﬁi5§fin§59:on-ﬂi%l| Ry SRS AW WY 1kt 4H€. phyet mdBé
and its free ex renltﬁeﬁonstl utln the ,control head, 267 acts Qn t e. notch

229 of the chr8fo§FapRefaRrtrl ooRectsy FhR MPTASG oD, DeILT; [P, hR¥e2
percei ved by tlfeldiay bpebativrrwioeme agpropyientegr aph hanmmrer 221 then turns
about the pivot 235. At the end of the stroke, the hammer 235, or nore
specifically the inclinations 241, 242 and 231, fall on the heart-pieces
61, 69 and 65 respectively (see Figure 14) which return to their original
position. The central second hand 17, the hand of the m nute counter 15 and
t he hand of the hour counter 11 are thus returned to zero. The return to
zero of the heart-pieces is caused by the force exerted by the user on the
push-button 4H In contrast, as soon as the user rel eases the pressure on
this push-button 4H, the branch 253 of the spring 247 returns the
chronograph hamer 221 to the position shown in Figure 4, this hanmer
returning the lever 259 to its initial position. It should be noted that in
the\ehronograph operating position (Figure 3) it is not possible to effect
the return to zero because the beak 265 of the return-to-zero lever 259 is
opposite a shoul der 295.



18 1t will be noted that all the levers and ot her control _organs_of this
chronograph nmodul e, such as the hammers, the coupling control, the start_

and stop lever, etc. are nade of stanped net al sheets ﬂ ﬂ i ng
conpl eted by a fol ding operation where appfopriate. m "lﬂuﬁlm’l'ﬂr ﬁ

L M S * CLAIMS 1. Tinepiece conprising a conbi natlon of* a chrsondgraph
nodul e (MO d %:nntor nodule (M), the notor nodule (MM conprising a
third wheel first power take off conposed of a toothed wheel (49)

integral with the cannon-pinion (175) and a second power take off conposed
of a pinion (51).fix to fhe seconds ax

chronogr aph modufte ( m%Rﬁﬁﬁ?s?ﬂ@pﬁfih?%nﬁgEgﬁglﬁﬁﬁdoPlfy? % ﬁbﬁ&nf?gfppbr
the m nute cowdudre (1U5)) aaddaahamj:c(rljmodlmlet ki hou heo undteryr (19<)>duia| dmmM)

ti mepi ece bei Iy t co 0 f
conposed of a ggl% ?1!?5) ﬁggg ?hé?%‘ (%?1) dénv)\;f fg%eqj t%é%e O%fed
t ake of fs beiofg aad@aeidiad evligadm (4% mgsﬁadewwht ﬁbeusp@nopa@én@pnt HéL75)

mot or nodul eaeMVfa @@éohlaep%%enegkapafmmﬁoéé\&:)oéoea rﬁlcape(qtlageylecssd o d
upper face of the rmtl_tﬁliS %f e.and in that the _hand of the chronograph
t

(17), the hafd & 559 i htht ghgomlre( 1(35) >anoth%ecmﬂa°%{§§> féﬁo‘it"‘f:’ré3
hour counter (M%) acmplrisiary reseecsnogtaptaritand dme,peildmhdmmw foy thied

d, th f t t ff 1, , £49 T
rccordi ng t o iFALS FouiaRacta) $Be” o TR AL ERPORBE: BBRmWRBH L) (S
driving the @Ian@qognapplaaad hetiz)g | shapantedizedsen gshati t hta czmm:pnags a
uheel (99) apg; ?Jal';%v?éfre fLREC oFEC QDA g%%e' £(8§)wﬂééie"(f5l3¥ '$1£:8£°08 tpe

po .t ake off Ti_mepi ece accor to any one o larms 1 and
cha ct eri ze§higd M’Q@etlhémeef:h(fé?)t’a?e? f@%ﬁtﬁ%‘%&f—ﬁtselbelng accessible

from the same side by the upper face of the motor module (MM)
and the chronograph module (MC) being placed against said
upper face of the motor module and ih that the hand of the
chronograph (17), the hand (15) for the minute counter (13) and
the hand (11) for the hour counter (9)'are driven respectively
and in independent manner by said second, third and first
power take offs (51,.55, 49) .

2. Timepiece according to claim 1, characterized in that
the chronograph wheel (59) driving the chronograph hand (17)
is mounted in series with a coupling wheel (99) and an
intermediate seconds wheel (83) driven -by the second power
take off (51).

3. Timepiece according to any one of claims 1 and 2,
characterized in that the wheel (67) of the minute counter
driving the hand (15) of the minute counter (13) is mounted in
series directly with the third power take off (55).

4. Timepiece according to any one of claims 1 to 3,
characterized in that the wheel (63) of the hour counter is
successively mounted in series with a return wheel (183), the
hours wheel (179), a dial-train mobile (181, 173) and the
first power take off (49).

5. Timepiece according to any one of the preceding
claims, characterized in that a coupling mechanism (195, 205;
91, 95; 131, 139) is interspersed in each kinematic chain



driving the hand (15) of the mnute counter (13) is nmounted in series—
directly with the third power take off (55). 4. T|ﬁ§ﬁT§E€~EEEBFd|n 0 any
one. of clainms 1 to 3, characterized in that the wheel “\‘Wmﬁ“ mﬁ B i
counter is successively nmounted in series @0th a retdl b he
hours wheel (179), a dial-train mobile (181, 173) and thé& fi'rst power take
off (49). 5. Tinmepiece according to any one of the preceding clainms,
characterized in that a coupling mechani sm (195, 205; 91, 95; 131, 139) is
i nt er sper sed lepdinth faowemaic fohrsitn secbeddangd thind spower i takte eEtONABN
third power take s)éfsr@é%ecéiv&?) tbesoqfé:the}é/sg&aﬂ?g CREAESPRAY! na7har535

(11, 17, 5) and.in. that each hese coupl 1 ng nmechanisns has an uncoupling
lever (205, FPA1391 Ghal t SaBusOF abheSCed CRYPd i % nAeChe SRS c g olan

organ (121) wsrougleimhrienags 205, s 95yt 188 Os@peledhébusly actuated by one
. and the same control organ (121) when the chronograph is put
into operation.



