; 45e3e&/ g&, ddet f " f df 6f Tg" WATCH MOVEMENT The present invention relates to
“wat ch novenents of the type including a frame and a gear train forned of
wheel sets pivotably nounted on the frane. In this novenent of the
wheel sets is provided with a shank for receiving a fi rsmmMﬁ @%@ as a
-second of the wheel sets is provided with a pipe dispose

the shank and 10 intended to receive a second hand. Practi catbysal | vvatches

wi th hand di spl ays have these featmm_ﬁ’;enent i ncl udes nore
precisely a notion work, formed of n, m t and
an hour wheel. This notion work ensures a division by tvvqmmmmmm wﬁ cannon
pinion isgfriction munted on a mnute wheel set, conpleting ,op&,sevolution
per hour. Its end is provided with a shank onto which it is possi ble to

drive a handThg piesantdprantipn ielatee torvatsheaovemestsheliihe impedncliding,s Famaandai t h a

pi pe mounted éé? tRn mmeetoameér@&é bweﬁbryhﬁoméwaﬁ tt?@fr@r‘n@' Bhis rhovefERt, &t es
one revolut| e sane ‘directio he cannonﬁgﬁnlon and

it carries Gthﬁd’f’hqﬁ?%ﬁseﬁﬂﬁ‘@]""?%w'rqbarsi‘anﬁ'ﬁ%r r§9%@ﬂ%@sf'r§‘i RN WNERSS \Fheel

sets rotati ngeo@hd@ffrfeenmﬁl sétp@ﬁ&v@@dmaaarpube'dwspuwdmxlan;gmﬁ theanink and
friction, however

C ed. en the re venen s of 25
t he V\heelmse‘(ngengﬁaqgIrSW'Vei—Bv(i@\?g?d% Hg rpgté%gﬂy 38 ? |‘6'h%¥anﬂgkﬁﬂlﬁ)§% ¥fe
rotational stheeefadureseach one revolution per mnute, for exanple, it is
important to reduce | osses through friction to a mninum 30 It is an
obj ect of the present invention to reduce these |osses. The novenent
accor di ng t oThéiemoNe@ant ippluges MRIRPIERiae!M & pliaeworknformad of AsarargRiRioNMfeel

set is nount ﬁ-ﬁlr)uté Whas| § anatat ﬁour%efeherrﬁsr ﬁ‘\'&!ﬁoeroFReéWsﬁré%fa awta&inl bydRRIVeNg.

35 Advant %gegrg t he bearjn nc ude cﬁ cor e, %PF aII arranged

bet ween R FBOR BoolTe Toieh g MgHGIeel e SRHBS: P

and the coreré\mlmnba peebaurditsvbeels @etided with @shafi entd avhidhlit ig pobsibibesd ddved | ven

onto the pi pﬂaﬁ‘%{:‘#‘d@p%@%qﬂoe‘%ﬂmt}%ﬁ a particul ar advantage when the second
whe

wheel set, ving, Ts animated by a greater angular velocity
than that of the first wheel set. _2 This is particularly the case when

the nmovenent ﬁhQ%HP'%eé\ :§'E5F "G ET‘ %6’&’1&@&19&% é&“rét?teafrefew SNE aRhogear
train including a e on s, forme he second wheel
set . 0 pinion. It completes one revo|ut|on in twelve hours the same direction as the cannon

pinion, and it carries a hand for displaying the hours.

The superposition of two wheel sets rotating at different speeds necessarily involves
significant friction, which can, however, be accepted when the relative movements of
25 the wheel sets are slow.

However, in certain applications, in which the rotational speed can reach one
revolution per minute, for example, it is important to reduce losses through friction to a
minimum.

30
It is an object of the present invention to reduce these losses. The movement
according to the invention is thus characterised in that the second wheel set is
mounted, so as to rotate, on the frame by means of a ball bearing.

35 Advantageously, the bearing includes a core, a ring and balls arranged between the
core and the ring, the ring being rigidly fixed to the frame and the core to the second
wheel set, for example forcibly, by being driven onto the pipe.

Such a solution has a particular advantage when the second wheel set, when it is
40 moving, is animated by a greater anguiar velocity than that of the first wheel set.



5 1n a particular enbodi nent, the gear train of the novenment includes a
wheel set for the seconds, conpleting one revolution per m nute, whereas
.the novenent further includes: 10 - a coupling device capabl e of occupying
first and second positions and fitted with _an internedi ate wheel arranged
-on the coupling device and kinematically connecting the wheel set for the
seconds to the second wheel set when the coupling device occupies the
second position, and 15 - control neans for noving the coupling device from
one position to the other. OvMng to this particular configuration, it is
possible to place the chronograph mechani smon the side of the nmovenment

that is arrangbtl i PatieaVethtneaseandien BsnswRyeBaRt (pcludse durbEInog WPethis
mechani sm do meéhanmve v&itﬂ @Qz&ﬁ)nbg%h dedr Qb ifdnetind0 anMNEaTRRL forl thei SecoRds

easier to ma dul e on the basis of an existing novenent.
Ct her advant agggeiﬁﬂﬁ\pgg{: cg‘gx%qqo Ye invention will appear fromthe
foll ow ng Bescription, made with reference to the annexed drawi ngs, in

whi ch: 25 - aﬁhgé] E&i%@“&@(ﬁoﬂm@’ﬂ% (fltle Béér t?é?n Wf ﬁo@ﬁ&ﬂqﬁglu%@%cé; mngé\gs% ﬁ(%rt he

i nvention, -"Figure 2 Shows, i n®Cross-secti on

accordi ng to thhesecondstdoopletizg dne rekelutian P@V\ﬁnngltejemﬁfe@ﬁ thenmovermaend deitherons
of the differg P d&onponents arranged on and facing the watch dial are
defined with reference to the position that an hour hand, rotating on an
axi s passing through the centre of the dial, would occupy. The watch shown

in Figure4d inclaugeplifyg Qé‘\ﬁ&e éé)pa%ﬁaf bf”d)d%ﬁpﬂn Aki8 bRg sb&bﬁMﬁpmlo?qswdqmea%m
novenment is arranged, Whic

r ef erence
Thi s nmovenent i Q¢ dﬁ@r@eglqt%u\\&\faeedl a"awdaﬁa ﬁ"ﬁn(‘fg”';]l')‘p tdﬁé’c?]o%ﬂ‘%ckl ?”Yt es
16, seconds - TohBeaing thérwrmegrsaplforstheosed:snwio lthe isscaantvhod!l st \M)enatrrer own

22 arranged at t%g&ﬁggéregkgﬁgcﬁgs s@c&*ﬁﬁ%sﬁﬁ 24 coaxial with crown 22.

In this watch, t Seco 18 are off-centre)
respectively 5 arranged at m dday and six o'cl ock The m nute hand 16 and

chronograpf SBC%Hﬁolhﬁé}ﬂws%Qr Rbing BRXdcRbliNY de*&nc%*?n%n?’?ﬁé poft‘?orﬁ%%@@théﬁe” most

particularly in Figure 2, the novenent i1ncludes a frane, forned of a plate
26, bridges, particularly a train bridge 28, a centre bridge 30, a mnute

bridge 10 32 anghg tﬁhﬂh%n@Gﬂiaﬁlbr Rionfig@atish), i Né spdssiie theplage URgdctiténdyraph
support. for thecxgman on the side of the movement that is arranged to receive the hands.
Consequently, the wheel sets of this mechanism do not have to pass right through the

20 movement. It is thus easier to make a complementary module on the basis of an

existing movement.

Other advantages and features of the invention will appear from the following
description, made with reference to the annexed drawings, in which:

25
- Figure 1 shows a watch fitted with a movement according to the invention, and

- Figure 2 shows, in cross-section, a part of a movement according to the invention.

30 In the following description, the positions of the different components arranged on and
facing the watch dial are defined with reference to the position that an hour hand,
rotating on an axis passing through the centre of the dial, would occupy.

The watch shown in Figure 1 includes a case 10 defining a housing in which a watch
35 movement is arranged, which will be described with reference to Figure 2. This
movement includes a round dial 12 and hands for the hours 14, minutes 16, seconds



nmobi |l e parts .of the novenent. This novenent includes a power source
powering a bal ance via a going train including centre wheel set 36, third
wheel set 38 and centre seconds wheel set 40, 15 and an escapenent which
has not been shown because is does not fogq1part of the invention. These
-wheel sets each include a wheel identified by the reference a and a pinion
bearing the reference b. Centre wheel 36 carries a cannon pinion 42,
friction nounted and provided with a 20 shank 42a for carrying m nute hand

16, and whi cRaf &{dTBhrbAGgrabh SechtRebo Sigtis @6nt?bll€@tdyoé‘ cvwkzzﬂaanb@d bethree
further includes an internediate wheel 44 meshin a mnute wheel set,

whi ch co- operCA¥ aRP Y aRHshG tqm?ééqoaé'aw'fh%wn@gr hand 14. The ninute

wheel set and the hour wheel are not VI SI bI e in the drawi ng. 25 The gear

trai f thi t t h d i ni 46
oot S TRASTRRY R ek 356 Bt R S o
pi ni on i s Sresdhadged bhntiddayt imd eIank J8a.mihttei tlantiot6 eed cironggrapit secmdrand
18. GCscill at IH;?H%%QPO# I'vﬁth%é)dfgfled with two sets of teeth, respectively

identified b etters a and b and respectlvely neshlng Wi th seconds
wheel 40a and chronograph seconds wheel It is nounted in bearings of

train bridge ﬁ?sscégﬁgeoé’eénel’ﬁ% dpr’%ucuTa} ih @E%;t\ﬁér 2 e%ﬁ&)éﬁ%(nt Fn%lu\%h@'a%a%% d?ﬁ\ed'h' Ch

it can pl vot ntrol p nmechani sm

descri bed in datRite 26ghriftgesi pa @'thf%ﬁ § 3B aeesdedridge 8@ 3 W'Wt?ebfﬁilgﬁ and

it is itsepf @C&n@b%rd?%gmbﬁhbrmgbtmtrﬂéfra% BRI uSRY 88 aSdpPhrY BWrhe Liridlisi ves
t he pivot of 'RI nj on 48 si such that, depending upon the direction of

movement, its ?@@tﬂﬁ“ﬁcj’ Ht?ompggm%n Meased fromor meshes with the -4

t oot hi ng of wheel In other words, pinion 48 and | ever 52 together form

I d
o coun 110 SSHeES URPILERLLY S0 G Al By LSR8
wheel 50 is anelagigedesivaxihee! sgtt 36, dbirthwhegliset 8B . cantrej secontnwhieadfseb4pl at e

i denti fiedsbyaddign ls?éatp‘éﬁ\eﬁt gqﬂsrﬂ%‘? BESn ‘éhdv% Bé’@atugé r@dé@sbnot%rﬁ’n B§d B the

engaged on cannon pinion 4 carrying chronograph seconds hand 20, and a

heart piece c'"V%m'@ﬁeT'?‘?ﬁ?cWhQﬁ‘u S@is| ?acbé’@ﬁi@c@ pheel dentiipd By diee rqiﬁrgn%g@hd a

adj acent to phiabR beBang the reReéendes. egral with pipe 50b. It is pivotably
mount ed on chronograph bridge 34 by neans of a 10 ball bearing 54. The

latter is formed of a ring 54a fixed to chronograph bridge 34 by nmeans of a
key that is nGentshewmel 36 cheiedrawamgnn pinibor42, Srdtiondmburetad antiprpviged & aand

bal I's 54c, 5@?&%‘33 18 b @g-@’rﬁﬂb{eor%'d 18N i Eﬁ‘?&ﬁ%ﬂhé Bft %E‘@ s@P& aLrﬂS’t:o or €.

Heart pleceSC|S| 0 CO- oper at
af or ement i oneworks T@ﬁr'@ﬁ@gﬂ’&ﬁb\ﬁf Mﬁamagmntwdnter wheels44 M@S@mgowdguaapnute

seconds hand gfodief alifer Bo-BpERAROKHEh holsMANEL) cBry RgTRuP Kbk ¢4l THe mlierear ¢
The wat ch nopvenent hat ‘hUSt been eSCI'I, can e made from a

convent i onal H‘Bﬁ?{éﬁf LY th\ﬁéloé’ WhBR R RSt Visiple fHiee B3NS t her di spl ayi ng t he

seconds at six 0'clock
25 The gear train of this movement further includes a small seconds pinion 46, an
oscillating pinion 48 and a chronograph seconds wheel 50. The small seconds pinion
is meshed with the third wheel 38a. It is for carrying seconds hand 18.

Oscillating pinion 48 is provided with two sets of teeth, respectively identified by the
30 letters a and b and respectively meshing with seconds wheel 40a and chronograph
seconds wheel 50. It is mounted in bearings of train bridge 28 and a lever 52. The
latter is secured to plate 26, on which it can pivot, and controlled by a chronograph
mechanism, which will not be described in detail, since it is well known to those skilled
in the art and it is itself actuated by push-button 24.
35
When lever 52 pivots, it drives the pivot of pinion 48 sideways, such that, depending
upon the direction of movement, its toothing 48b is released from or meshes with the



20 or at the centre. conpletes This basic novenent is conpleted by a

nodi fied notion work allow ng the hour wheel to be arranged at m dday and a
chronograph nodule fixed to the basic novenent between plate 26 and di al

12. The only significant nodification mage to the basic novenent relates to
the addition of oscillating pinion 48, ich has to return the novenent of
seconds wheel 40a to the chronograph 25 seconds wheel. Such a configuration
thus only requires mnor nodifications. It woul d, however, be a mmjor

dr awback i f tﬁ&ﬁﬂﬂ%r\l\fﬁ%@l 5(?%’ %r%‘?&é I[:l) i ?K@QVEP? H’er%r"rhafcf)u&lhbon on

cannon pinion 427 This would result I cant tion, reducingt
anpl i tude ofdevige, B'Oe'lﬁ‘at'%ﬁ%éoaH%th@(ﬂﬁs(&ﬁQéﬁ%th "bﬁéeﬁ"rf%é%?ﬁsﬁ wheal Haiat ch

Thi's drawbacréiarddh Reohdiedndy sorki ng wheel 50 pivot on the frane, via
bal |l bearing 54. The novenent as described could be subject to nunerous

variants, wthout thereby departing fromthe scope of the invention. Thus
it is entsred:tyfomsptbka:ohas ww'el%gea&éngml«io@guaawmmwpmmm|t|b¢>orhx@ur

hand i h h I | d
bo' | nser t od S HEERHRE RV M e 6 B ich PeshipS b Rignb d b raib aroasi” ¢ g
It woul d al san tennpopiidsl 42 aod a&mug ettrenogranh sdvendohame?d, apdreeheart piece ¢,

conpl ement ar\xhés‘éﬁgﬂg%ﬁ%%@% é{@d‘he{]&ﬁaf? a%%u&%dba@ﬁt tB 5%3;563 quma%eba' !

beari ng as descr erel nb ore t | 'ows super
central handstegis with giperfilvd ithepiketaly amu@te@mrmmmcwamldfga@dtbyoneanﬁzmav| ng

a rapid rgt a&él%‘rm He'Tﬁé"latteMé muea o9 \MRY &4k ﬂx@éft@%h%%gﬁa%hfﬁnbgé h@rpybei ng
too great. This solution course, als licable | f several

of f-centre hARHE Weﬂjk%yothBE'SéPF aw\guné%siraymgya&ﬁrﬁt?feb ﬁﬂ\’/%fh%'ﬁt’ PipEPOPnd _ g
CLAI M5 1. \Wabgie 5apVvaereiged irmg cosiengorl fradner dedfeer?Bp ridg.and2he 8¢kp. and a gear
train formed of wheel sets (36, 38, 40, 42) pivotably nounted on the frane,
wherein a first of 5 said wheel sets (42) is provided with a shank (42a)
for receivi ngjeart piece S50h imitgnti6Y tanotoperstecwitita dianmeaerdpavh ebthesaforemebigneds

pr ovi ded ¢y ta,ranﬁgah&%gm& g?smgﬁﬂasg %ﬁé 2hi o%qﬁapﬁ séaé smaaléoge%ﬁm gnded
0 receive a sec arac erlze e secon set
Eggg i s rot af@pngr walliimown teihosaiskilled iatee art4) by means of a ball bearing
The watch movement that has just been described can be made from a conventional
mechanical watch movement, of the type either displaying the seconds at six o'clock
20 or at the centre. completes This basic movement is completed by a modified motion
work allowing the hour wheel to be arranged at midday and a chronograph module
fixed to the basic movement between plate 26 and dial 12. The only significant
modification made to the basic movement relates to the addition of oscillating pinion
48, which has to return the movement of seconds wheel 40a to the chronograph

25 seconds wheel.

Such a configuration thus only requires minor modifications. It would, however, be a
major drawback if chronograph seconds wheel set 50 had to rotate with friction on
cannon pinion 42. This would result in significant friction, reducing the amplitude of the

30 balance and, consequently, the precision of the watch. This drawback can be avoided
by making wheel 50 pivot on the frame, via ball bearing 54.

The movement as described could be subject to numerous variants, without thereby
departing from the scope of the invention. Thus it is entirely possible to envisage

35 making a watch in which the hour hand is concentric to the minute hand. In such case,
the hour wheel would be inserted between cannon pinion 42 and chronograph
seconds wheel 50.



10 2. Movenent according to claim1, characterized in that said bearing
(54) includes a core (54b), a ring (54a) and balls (54c) arranged between
.the core (54b) and the ring (54a), and in that the ring (54a) is rigidly
fixed to said frane (34) and the core (54lg). to the second wheel set (50).
15 3. Movenent according to claim?2, characterized in that said core (54b)
is forcibly fixed to said pipe (50b). 4. Watch novenent according to any of
claims 1 to 3, characterized in that it is 20 arranged such that the second
wheel set (50), when it is in novenment, is aninmated at a greater angular

velocity than, tha 2 5. Watch venen ordlng
vl ooty tharh Lol kol U5 ekt 'S8kt sifhie BoviRb ol SOerR R L
with a chr ondgncmphs gtar tharathe cimohegiaply Ehenpresénd@bofsa thafl dueatuhgaaselewdbsd
(50), formed S i claim
& charact or Ir@)éedﬁﬁ’éfgre tﬂﬁ?%ﬂo%@%ﬁﬂ)erﬁgémon of é’é{%@u‘ chtYaﬂrH%RPs atﬁng hQQc?]BQm&
seconds (49) ab&ﬁotepdlemlahgnbﬁmqﬂewmvgtvmgra rﬁawd ratational eedementt wikoyts hawaveher
includes: 30 |5553s GRERS Trf&goﬂs&hﬁ%&&gat 48) capabl e of occupying first and
second positions, fitted with an internmedi ate wheel (48) and kinematically
connecting the wheel set for the seconds (40) to the second wheel set (50)
when the coupfhiggoididn Weuld 2ot .coftfek, SIE6 BRIaBPlidabR if&serl ofRehiré AARdsAHHY t8De-
control neans for V|n t he co device fromone of said positions to
t he ot her zyrng 0 the Vamﬁgtto claim6, characterized in that
sai d mechadi smis dlsposed on the side of the novenment that is arranged for
receiving the hands. 5 . A . Al 2. An. As. AY% Al 9. AU %3?#0

15



9L1ly} }xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca] calca]ca]ca]c
a)J ca] ca]-calca]ca]ca]ca]ca]ca]ca]c<ajcal!6Vvfj0

I #$Ph&&E&&&() " * % * ~++S, } xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cakca] calca]caljcalS,--*.-...$/& 0

I #$Sh&&&E&&&&() " * % * ~++S, } xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] cags >!"10%&' ()-10%&
()- "10%& ()-1"10%r& ()-  '10%m& () -!10%& () -Ss?#PN?LYS)

10%2 &' () - GRAOMES() -# 10%& ()- @10%& ()-!&" 10%z& ()-@ "10%& ()-o0 "PB4
10zz 10zz 10zz!3:"10%z& ()-f!14"109%&k ()-. 10%& ()-s-10%& ()-,10%& ()-
aBPB4 10zz 3, 10%& ()-!s&"10%<g<& ()-s 10%& ()-1t10%& () -

10%<& () -s10%& ()Wai@hlmﬁié%nlihzlnéiﬂglad%n& (Zﬁ 28)*31)03&8840 pR@a'gear train formed

10%& () - S9$Z10968s(hree) ¢ 36 )4 ,,4") s rar'%% WO st ofO<<
10<< 10<<! * F6" 10065 8MEFS 00 T grud
10%& () - }5) A<rPl gaid wt)em&tq §421ms>/mwdpd With12 SizEnk( 042a)_ft>1wemq p-firstpand %008,

Of&) ()@10%&;‘0&&6\f G)xlglng) %OO%/M/%@ whéelgs t$1$"%]?880 %o&e? WIth a pipe (50b

109%&' () - S109%& () - msg@@@@@!gw?h said shank and intended to receive a second ];\Jan~d‘ (%)
] 9‘1/6033&( %) | 3/ ;(}/g%c%afaagrlzea/. W@@cdng&wl%é] éé(g%)g/é&fo(t )tiev%&n&t)rﬁed on said
|| ##930<~ @1 | y5" f%w ?%4} By mleé%n?’?’}Beari% R4 ) - 9x 100& ()-$ 109& () -
"109%& () - 9$$$$$$%ﬂ&&r P1&

109%& () - St h™ FZ" 10080 ok 2t Erah 0B&in | - S8 e8 5 that said bearing (54) includes
a core (54b), a ring (54a) and balls (54c) arranged between the core (54b) and
the ring (54a), and in that the ring (54a) is rigidly fixed to said frame (34) and
the core (54b) to the second wheel set (50).

15
3. Movement according to claim 2, characterized in that said core (54b) is forcibly
fixed to said pipe (50b).

4, Watch movement according to any of claims 1 to 3, characterized in that it is
20 arranged such that the second wheel set (50), when it is in movement, is
animated at a greater angular velocity than that of the first wheel set (42).

5. Watch movement according to claim 4, characterized in that it includes a
chronograph type mechanism with a chronograph gear train including a wheel
25 set for the seconds (50), formed by said second wheel set.

6. Watch movement according to claim 5, characterized in that its gear train
includes a wheel set for the seconds (40), completing one revolution per minute
and in that it further includes:

30
- a coupling device (52, 48) capable of occupying first and second
positions, fitted with an intermediate wheel (48) and kinematically
connecting the wheel set for the seconds (40) to the second wheel set
(50) when the coupling device (52, 48) occupies the second position, and
35

- control means for moving the coupling device from one of said positions to
the other
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