; 23e3e(/c(, " atbb”zb6bTc! 5 The present invention relates to watch
rmverrents of the type including a franme and a gear train fo m}
sets pi'votably nounted on the frame. In this novenent, a flvh “m ‘mm eel
sets is provided with a shank for receiving a first hand eas secon
of the wheel sets is provided with a pipe disposed coaxi aI ly w tﬁ e shank

and 10 intended to receive a second hand. Practically all watches with hand
di spl ays have these features. Thei ryBnarRRiyvd né:M,ldes nmor e pmmﬂmmﬂwmmlum
notion work, formed of a cannon pi nTon“a“m—n&\p-e—mheel set a

wheel . This notion work ensures a division by twelve. ' 15 The cajsnae

pinion is Priction nounted on a minute wheel set, conpleting one revol ution
per hour. Itsy th a shank onto which it is possible to
drive a hand, fr‘eggregéntﬁ ‘péﬂ"ﬁg r?w«? R‘?Wﬁicééﬂoﬂﬁﬁnﬁmﬁrthmlml@dlm aViadedingiat h a
pi pe nount ed $Prd@in f@fm@ﬂ@ﬁ@/hfereleeéts'p&ﬁtabf?ﬂh@@ﬂ@@en%Qe f?hr%ofh this! mg\%ﬂ?egﬁte J
an

one revol uti ofsf B e direction as the cannon
it carries a hand ﬂhw%%é ay'|§ ega\ﬂ‘ghpssha%éorsr@%wp@@ firsohars \Ammas\/raaeel

sets rotati ngseé:pn@p m@rv@pﬁel g@j@eﬁjgrowde@whlaldlpe dnﬁy&leu%aﬁhwlm fehank and

f t 10hiiate REMRNLS | | at of 25
the"vhoo! sel'gg e 3l ow Koo R AR b Veiih o, e seplers tve

rot ati onal "®®ach one revolution per mnute, for exanple, it is
inportant to reduce |losses through friction to a mninum 30 It is an
obj ect of therrﬁ,rqﬁgv%tm RYedQn Lo reduce these | osses. The novement
according to the I nventi on 15 tMYE REFLITeA: 8 &rqtigadvark foimaed oﬂmcmolw\wmeel
set is nount éBinUggvaeel set aiod atlélouowhééleﬂhé&rﬁ@nothdFﬁ%%ur%ﬁQ%% bg

neged

35 Advant sgeou! Yanddpe e core, arin
bet ween t he cor«?‘ﬂ Zrﬁdﬁt %hﬂgﬂg{tﬁ% H% B]teae?rhga F”'Q?taly%ﬁ'x% tCGum;nQ ronee

and the core "EWHR ResboHH areaelis Q@tvldeﬁ&ntheaxﬂmpkfbnfmmbh)it){s pdRéibRELNivEG! ven
onto the pi psan8uichdigpiagihythomitidss, @ particul ar advantage when the second
wheel set, when it is 40 noving, Is aninmated by a greater angular velocity
t han that of the first wheel set. -2 This is particularly the case when
t he novenent Tihgdiaydebeel lsmrwmr@mhatpméemaeﬁgé@bsa@(}WrBﬁ éﬁfr&gg 3@5% ﬁear

trai n i ncdoudipiio y\aﬁ% t seconds
set. 51n a par tr?éul ar Igt%g oneorrevélnﬁqw (iaglé{? hPPﬁ Weéﬁfﬁ%@r%%ﬁemm tarwlondes

a wheel set PBYOT RRd d&apiRe hansHior disblaginptie ravel uti on per ninute, wher eas
t he novenent further |ncludes 10 - a coupling device capable of occupying
first and see‘mg% Qr% %%onsf itted with an internedi ate wheel arranged
on the coupli ng QNG ‘h@’ £li 2el8 [gjatingratedifferaot sﬂeedsvlmeeésssﬂw uf»@fveé he

seconds to tﬁIQnglé@mirfdcmewhmectanv\,h@weMebé:gé%l k20w RiEs 1
second posi ttmhéylgetg%re sBant rol nmeans for mF))w ng t gj%cg%gﬁ g°V8"e‘\°7F8é>ff rom
one position to the other.

| 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 angular velocity than that of the first wheel set.



OMng to this particular configuration, it is possible to place the
chronograph nechani smon the side of the novenent that is arranged to

recei ve the hands. Consequently, the wheel sets of this mechani sm do not
have to pass right through the 20 novenent.,|t is thus easier to make a
conpl ementary nodul e on the basis of an exi'sting novenent. O her advantages
and features of the invention will appear fromthe foll ow ng description,
made with reference to the annexed drawi ngs, in which: 25 - Figure 1 shows
a watch fitted with a novenent according to the invention, and - Figure 2
shows, in crosggsegt) a part of a novenment according to the invention.
30 In the fol |g%§§?§f%ag{s'l%”#‘°rr t Casgavhshsthei ovpvenmkent lreciudied f @1 ehidndg RRAL S
arranged on an@c¢t@gisny withea watafogeiphl gl &r £ fid G Vst ference to the
position that f@ﬂnéwwmlgas@qo%\%gti r?ﬁ %n anéjrz;r:\sl p §i ‘%éeﬁkﬁ%ﬁﬁrht h&OBRYr e
of the dial, would occupy. ORAcEh shown in Fi gure 1 includes a case 10
defining a i7’1ousi ng in which a watch 35 novenent is arranged, which wll be

descri bed wi t Hnrepgti@nserhBodin@H & 2narNiS enent includes a round dial
12 and hands fpr the hours Oldlf ghr;tl’ ﬁ&%%arlll%a’m gg\k{TGr{agvemer@, incgidgach whea setfoaph

the s :
seconds 20. [It7 SCEYISr 6PMEE!IRG one cewtion2barrmiange ty ' nd by
a push-buttoniudssaxial wiith crown 22. IZ% this \kati%ﬁatspﬁgerﬂ%\ue%%ﬁ%ﬁ
and seconds hand 18 are offi-centre, respectively 5 arranged at m dday and
six o'cl og1kq.31 The m nute hand 16 and chronograph seconds hand 20 are coaxi al
with the | - A8 coapingedesizerncapBsiE [ y.in Figyre 2. the novenent
i ncl udes a frangy, fiﬂ{c)e??ﬁgdigtfe ath at éﬁ %%%dpg%ggéts?f{ﬁgﬁeﬁoﬁgL?PaIFIP'S'/S anq fitlgchwith
bridge 28, a centre bridge 308 MR 1 doe ABIPBRY atelice @hd okiaghaMAly
bridge 34, this §aaREingeihegwhes dsetSom it BEns 1" th & XA |\ BUS, TDbI be arts
. ] ) et w ng
of the novement.colbiifg W@’%@Lp;ggﬂeﬁes & %é)v\er source powering-a"bel e
via a going train i1ncluding centre sgnd B t'°§6?”q hird wheel set 38 and
centre seggnds wheel set 40, 15 and an escapenent which has not been shown
because i 95does avotrofroeamsmar ok ' .on.. These wheel sets each
i ncl ude a wheel identified by Pihg B DAL 1ok 8BNS PASIIRN t9dhe PhET-t he
reference b. @eﬂntrg \ghbeel 36 carries a cannon pinion 42, friction nounted
and provi ded WMNg do Abiss parikuldR aohfgurssr Vi Qi (hand 16 and which
forms the firmechdifgh teineokiqd &Dth?%n WOr k? ng'h’gqsltg%!et et$ qﬁ?e[ ﬁg? &H‘&W‘W an
i nter medi at e wheel 44 neshing w tH-d RTTRNRY thrteis| arsangedwioi tireve- perizakies
with an hour WREEIVERIYy Iherhach aetslohitids héchabinen gb Rt ﬁe\)éﬂ@%%sé @ht%r‘g §ing hour
7 . . . u
wheel ar e2Botmovesnditeltiig thhe edsigMoNhakd S g&ﬁl ear train o tﬁ s movertift
further incl %ingn?ﬂ/a” seconds pi ni"on "4, RIFM&8tEN medulegomithe desiadfand a
chronograph seconds WHe&"'50. The small seconds pinion is meshed with the
third wheel 38a. It is for carrying seconds hand 18. Oscillating pinion 48
is provided vpthbrt f .t h, respectively identified by the 30
HVaMboss Bnd f%%%% m?ntge\/\PYWt@éCUWdspmeﬂrorAOmeaﬂiﬂowing

letters a anddeb aqd respective
chr onogr aph Scription, 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

;n t'he following description, the positions of the different components arranged on and
acm.g the watch dial are defineg with reference to the position that an hour hangd
rotating on an axis passing through the centre of the dial, would occupy |

The watch §hown in Figure 1 includes a case 10 defining a housing in which a watch
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

35



seconds wheel 50. It is nmounted in bearings of train bridge 28 and a | ever
52. The latter is secured to plate 26, on which it can pivot, and
controlled by a chronograph nmechanism which will not be described in
detail, since it is well known to those skikled in the art and it is itself
actuated by push-button 24. 35 Wien | ever 52 pivots, it drives the pivot of
pi ni on 48 sideways, such that, dependi ng upon the direction of novenent,
its toothing 3% &is rel eased fromor neshes with the -4 toothing of wheel

50. In other 5d ohrenagnants sewhds drieg rf oupl i ng devi ce,
ki nematical ly @Olaéleﬁcs:i Bga%sﬁjbéﬁ@?%g;%qﬂgg%%g gré%f?o{a(ﬂg'é@dg@dﬁrqeo
chronograph seconds wheel 50. wheel 50 is arranged
coaxial with cannon pinion 42. It is forned of a plate identified by the
pini on 42 %hdagé:‘?;fﬁghﬁ“ﬁR%%?E%L*?@%%ﬁa@%aﬁéﬁﬁ@% Thrite b, pispeaiel
whose function W © PURERY PRGaXHEeletkn dhkaninardhMai %‘ené‘%@ﬁ%ﬁ}a h% E' at e
50a, is nmde ihnd@Oadre\wbatialpiipans@Ry, |t is pivotably nounted on EnroROYraph
bridge 34 by nmeans of a 10 ball bearing 54. The latter is formed of a ring
54a fixed to ff\hronce)graph bridge 34 by nmeans of a key that is not shown in
the drawi ng, &a‘SCENLHAEN WOEMEI UMD (Pl bal | s. 54c, arranged in a
convent i ongl BRAMRte BB MREN thel.ri r:F}? "grf@{‘ﬁg'b‘é‘gﬁg‘?ve%&fw%%%efr@me, fosmed
i nt ended t ﬁgéo er ayﬁg' W @hs’auarﬁté%'?ég’,a ip bridge 2the cahbe eregs s@RAAINLE bridge
chronogr ap i 3 ANrofkgieh roeisge B4f s FEMENHR seconds hand 20 to~zero
in a manner weldbil&pame of Gt el Il ed in theg{zg?l{igéd'l%ea \ﬁﬁ‘?%%aﬁ’b@@rfﬁﬁpu% hat
has just been described can be nade froma conventional mechanical watch
novenent, of %he type either displaying the seconds at six o'clock 20 or at
h : I8l eogemENt shdnasi ' leted b dified notion
work &l | owi n;nZE,@.ngoeﬁt“" Sl o, DR N aurce® nBREGG 2y baldtoe v ponein dpn
modul e fi ﬁ d 10 the DASHc s SFbA?. st waeal phtaateans come Secdhdd yhed & 35' y
si gnifica nﬂ?ﬂFF@&@@WWMimaMt%@h%hHRH%EFMS relates (o the aadition
of oscillati ngvghhomndd whbi R nas, to return the FSVE HERT NBY foaa g s theheel
40a'to the chr.o.nog%é_h 559 e of T W dRHUdess vheg] igentified by dhé eetetcnbs a kY,
requires m nor RO&ERIRGINedRigrence moul d, however, be a maj or drawback if
chronograph seconds wheel set 50 had to rotate with friction on cannon
pi nion 42. Thyd regsult in significant friction, reducing the
anpl i t ude,_ of @ﬁ‘é}%@hg‘%ﬁ %‘%8@’”&5& CRueserjniontdy fridtioe 6@RES AR Hhvidde,at.ch.
Thi s dr awtfhciEhaak 4Be fancairied rh]'Mut@&Jéh@QGWM?@@}B%?@%@,SB&Q%I rt?gjne’ %/jl 4
bal | bearingweftk. The | as described coul Rt ooy
variants, Wt p}ouL t heérrg%?gﬁﬁ%a\nﬂ“ﬂﬁs P et Medigieopkead 44t eshiny &MlH 9 hindiauS
it is entirel508% Whishte-eneriteagetham naltiwiaefc i nbdh Wiy the hour
hand is concemieel stteadthensi e g}%g.,% Lp such case, PR hand 14T Be mingal d
be inserted between cannon pi nion L¥gPleHR Brodpuime. seconds wheel 50. -5
It would also be possible to associate with the novenent ot her

I fPar e ugRar | toais ot th h aph. The presence of a ball
gggP i ﬁgﬁ asa(rjg;@(qnaiﬁhglq)irngﬁ gk g}%gggg?f:@???f %f:%ﬁgaersﬂl?gi iq%@ﬂd%fpiré@véﬁahn

ph seconds wheel 50, -

central handlss,mésme toH1 trp]grt]hird &l eel 50. The small seconds pinion

ed wi 38a. It is for carrying seconds hand 18,

Oscillating pinion 48 is provided with two sets of teeth, respectively identified b th
letters a and b and respectively meshing with seconds wheel 40a and chrono y :
seconds wheel 50. It is mounted in bearings of train bridge 28 and a lever 529?::
latter is secured to plate 26, on which it can pivot, and controlled by a chronoérap:

mechani . ) . ,
hanism, which will not be described in detail, since it is well known to those skilled

inthe art and it is itself actuated by push-button 24
35 |

30

When lever 52 pivots, it drives the pivot of pinion 48 sig

. eways, such i
upon the direction of movement, 4 that, depending

its toothing 48b s released from or meshes with the



5 able to display any function involving a rapid rotational novenent,
w t hout ,” however, |osses due to friction being too great. This solution
woul d, of course, also be applicable if several off-centre hands had to be
arranged coaxially on the novenent. 10 153' -6 CLAIMS 1. Watch novenent

a

including a frame (26, 28, 30, 32) 34) an gear train fornmed 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 receiving a first

hand (16) andoghiwgadmdheef 56 an dthsnekdss 8 ' ' ith a pipe
(50b) di spos%(gv,ggamhgjng.x a i tCh sacit.d ;ha?kn%ar%@%m %Hg';%’?’loggﬁmg&c}r%a ﬁg‘é@{?%d
hand (20), characterized dn CRACHPHEST RBEGAR@ dhe sentr¢ 5egorids wideatablty

nount ed on s&NEPIOGERRE se8dndshyhemkbdtis of a ball bearing (54). 10 2. Mvenent
according to claim1l1, characterized in that said bearing (54) includes a
core (54b) ring (54a) and balls (54c) arranged between the core (54b)
and t he ri%g%’b"ﬁ,’a%ﬁfcphd&wmelﬁﬁéﬁ anrargel Téayialiviithr daBiheh ¥infdred |1tiQisakd
frame (34) andatohge cRAHdPBL e, s wheel . set. éé 15 3. Movenent
according to gl gmﬁn 2,. char actgﬁ(ﬁtzefég' Yvﬁ'giﬁﬁ{aéghgsaw@’ %’ﬁ@”ég ) RiRe pongeeey
fixed to sai § PR BOBY.“2endsgrryingrebranegrephaecandsi emdtad, aRy atesflprice® 1 to
3, char act er inhede functitvaivilli Be dfecRi@ ; Jhat. the, second wheel 'set
(50), when it t‘%é’aq(\pi mvgﬁgnt:%i S gﬁﬁilérr{ﬁ%%ggtﬁ&g‘ﬂgbégé@?eﬂgﬁogalla% |lso@|age§,

t han that1toof pn[ e VILRIPGRER ' is gfvotably moentedian shronpgrent btidges 8o bylivegns of £1 ai m
4, char actOer baleeanng St THet laitercis utas doof G, LS W a
chronograph gRaps b 915‘@%}]%? Su'gigtrggoan\{r\/\n/@el 25 gﬂ% ﬁ%’r&’%"ﬂ‘?@g%ﬁéﬁc{%‘gy By
formed by sabd secon cel® 'Ser BN NARE HRWBdeheaie S4b.cdivan mgto kipe Fob ands,
chariact er i zeB3lSrP4chatranges Iy @zonverdionalinmarinedbstwaemiRelingSd thelcotd1® seconds
(40), conpleting one revolution per mnute and in that it further includes:

30 - a couplj devi (.:52) 48) capable of occupying first and second
posi tions, fh??%(ﬁ)"%ﬁletq‘ﬁcdﬁ'r{t‘?ﬂd@F’ﬁE&P@Péf%Mﬂh a(he®)mem gak ioh erepsfommhdritioned

o .
e the couphene g (ot L0 e SRR i
control neans for noving t SEFPIF v} @fflce fromone of said positions to
t he ot her.
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.



Movenent according to claim®6, characterized in that said nmechanismis

di sposed on the side of the novenent that is arranged for receiving the
hands. 5 .As@. A H AR A9. AH% A9n. AY35zh
E* xr an}xsnl d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca]5:a] ca] cal] ca] ca] ca] ca] ca]ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cRa] c<a! ae+" #3$i K&EE&( ) #* &* *+T,--3.. & (/
| w} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c’\a] caj
cal ca]ca]calcalca]ca]ca]ca]calcalca[g}[9!'6L&IOW&R ()-! f"10% ()-!'f"10% () -
| 109%&' ()- ,s10% & ()- @&10%
& () - &g52XVA! 18 (RLRPEIL) A8, ()1 6s, ##100& () -
#O#109& ()-!# 10%‘2’0@ s bﬁ%&%’ O ZRSqle Withodhg ynaysmendYliet ) corrbMiéritary 10
10 10! 19- #10% r(%'onwﬁmutm the- Zhronograph The presence of ball bear
o) or S41 08 L0%ersibaitre"A00E1)e LOLION 0 G LVE | POPRIRAY fopiribes

109%&' ( %o < 4 101" 6" R o%@e(“‘;”al' Geﬂ%o}%&n@ -tbe 1aD%EH] peifg
+310%& () 169 & 0 ?%@f’ 9%52{’0“0” involving a rapid rotational movement. wi h wev
10! ! F" 10965&1qspes HOEFtlbiidnhding {0oYredi0705& ()- =~ 109%& () - 116 %&r( e

This solution would i i
ould, of course, also be applicable if several cif-

. centre hands had to b
arranged coaxially on the movement. ' )
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" 10%& () - 1. Watch movement including a frame (26, 28, 30, 32, 34) and a gear train formed

of wheel sets (36, 38, 40, 42) pivotably mounted on the frame, wherein a first of
5 said wheel| sets (42) is provided with 2 shank (42a) for receiving a first hand
(16) and a second of said wheel sets (50) is provided with a pipe (50Db)
disposed coaxially with said shank and intended to receive a second hand (20),
characterized in that the second wheel set (50) is rotatably mounted on said

frame (34) by means of a ball bearing (54).

10

2. Movement according to claim 1, 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 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

- @ coupling device (52, 48) capable of occupying first and second
positions, fitted with an intermediate  whee| (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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