Cas 0680PCT/ ACH 1 Description WATCH MOVEMENT- Techni cal - Fi-el d {0001} Fhe————
present invention relates to watch novenents, nore particularly of the type
5 conprising a sprung bal ance. Movenents of this type conprise a franme. They
are inserted between first and second parallel plane surfaces. The first
surface generally serves as support for the dial, while the second is
defined by the upper face of the bridges or of the oscillating meight or

t he upper face of parts making up a nechanism This fa 0%885&2
intended to be adjacent to the wist of the 10 wearer. “Backgrou of the

i nvention [0002] The frame supports wheel assenblies generally arranged such
that their axes of rotation are parallel to each other and perpendicular to
sai d pPeseRiNY aces. These wheel assenblies, of discoid shape, are nore or

| ess superinposed, 15 depending on their position in reference to the frane.

One of them arranged to suppor i (| ndi or organs, is arranged in the
vicinity of the first surface. W%Bégiﬁ@k@%ﬁ knows novenents built in
several sections, enveloping the wist and meking it possible to nmake a

doned 3@ |pe curve allowed by such a shape mekes it possible to nmake
rel ati @Fﬁ“'?ﬂlld {at ches whi ch have a particul ar esthetic.

- [0001] The presént invention relates to watch movements, more particularly of the type

5 comprising a sprung balance. Movements of this type comprise a frame. They are
inserted between first and second- parallel plane surfaces. The first surface

generally serves as support for the dial, while the second is defined by the upper

face of the bridges or of the oscillating weight, or the upper face of parts making

up a mechanism. This face is generally intended to be adjacent {o the wrist of the

10 wearer.
Background of the invention

[0002] The frame supports wheel assemblies generally arranged such that their axes of
rotation are parallel to each other and perpendicular to said plane surfaces.

These wheel assemblies, of discoid shape, are more or less superimposed,

15 depending on their position in reference to the frame. One of them, arranged to

support time indicator organs, is arranged in the vicinity of the first surface.

[0003] One also knows movements built in several sections, enveloping the wrist and
making it possibie to make a domed watch. The curve allowed by such a shape

makes it possible to make relatively thin watches which have a particular esthetic.



Gas 0680PCT/ ACH 2 The novenent thus realized occupies a relatively
significant volune. It is wunfortunately difficult to realize a seal ed case
able to house a novenent of this type. Such novenents are, for exanple,
described in docunents CH 60 360 or EP 1 494 638. 5 [0004] One al so knows
novenents provided with a tourbillon whereof the cage supports a bal ance
inclined in relation to the plane of the novenent, descghbedgoberacyanpl e,
in docunents WO 03/017009, WD 2005/ 043257 and EP 1 564 608. In t(1ese
movenents, and due to the rotation of 2he cage, the axis of the bal ance

forns the enyel ope of one, Such a solution has, the advantage of reducing
the 10 senthti Brgment JBEF iealitsd ietpiegpr oo, Sofitata) "Gt o f e
description of the invention [0005] The primary ains of the present

i nventi on auefottanatehbtigfidultctorrealizez atdealedotase alpieVie esiseas entweniet f ithigi t ed
vol unme, able to be housed without other in a sealed case and/or to offer

optimal opefati onditions of the balance. 1 00Q6] To thi t he
novenent acb’gﬁdgﬂﬁﬁt%O\f%e'iﬂﬁ\%ﬁtfo&‘?x@ ’i@é&”%# FhaB;U'PPﬂﬁst%@ @36? ifst and
second paral |l el plane surfaces and defining first and second reference

pl anes, theERet4dI6PBane bei ng on the side of the novenent designed to be
adj acent to the wist of the wearer, and which conprises: a bal ance pivoting

in bearings fixed in said frane,
5 [0004] One also knows movements provided with a tourbillon whereof the cage supports

a balance inclined in relation to the plane of the movement, described, for
example, in documents WO 03/017009, WO 2005/043257 and EP 1 564 608. In
these movements, and due to the rotation of the cage, the axis of the balance
| forms the envelope of a cone. Such a solution has the advantage of reducing the

10 sensitivity to positions, but requires a substantial volume.
Brief description of the invention

[0005] The primary aims of the present invention are to enable the realization of a
movement occupying a limited volume, able to be housed without other in a

sealed case and/or to offer optimal operating conditions of the balance.

15 [0006] To this end, the movement according to the invention comprises a frame, limited
by first and second parallel plane surfaces and defining first and second
reference planes, the second plane being on the side of the movement designed

to be adjacent to the wrist of the wearer, and which comprises:

e a balance pivoting in bearings fixed in said frame,



Cas 0680PCT/ACH 3 an escapenent allowing to nmaintain the bal ance, an
energy source, a going train wheel assenbly generally connecting the energy
source to the escapenent and ensuring the reduction of the 5 torque applied
by the energy source to the first wheel assenbly of said going train, and a
notion work wheel assenbly generally connecting the display nmeans to
correction neans. [0007] According to the invention, thggbakappeTnscH! | ates
around an axis inclined in relation to the reference planes and
intersecting the latter, the point of 310 intersection of the axis with the

ntersecti on of Chi s s gipAMRE gl @M PR Loy R el i ne

of the bal ance frees up volunme in the central part of the novenent near the

dial, which generally r i wheel assenbly supporting the tine
i ndi cating organ. 15 [ﬂggﬁléﬁﬁghglﬁgtri bution of the conponents arranged in

this part of the watch is difficult to achieve. Thus, by freeing up space,

part at i | freeing up sp:
o signi 1 cant . 0b08] CRATALPELERCE! posehbl Minerlf SEANELR] e Hilar T, "0

nore significant. ri ses”an orga

whi ch the bal ance and the escagerrent are nmounted, which together forma
pl at f or m escapenent . source to the escapement and ensuring the reduction of the

5 ‘ torque applied by the energy source to the first wheel assembly
of said going train, and a motion work wheel assembly generally

connecting the display means to correction means.

[0007] According to the invention, the balance oscillates around an axis inclined in
relation to the reference planes and intersecting the latter, the point of

10 intersection of the axis with the first plane being closer to the center of the
movement than the point of intersection of this axis with the second piane. In this

way, the incline of the balance frees up volume in the central part of the

movement near the dial, which generally receives the wheel assembly supporting

the time indicating organ.

15  [0008] The distribution of the components arranged in this part of the watch is difficult fo
achieve. Thus, by freeing up space, construction security can be increased,

without the occupied volume being more significant.

[0009] Advantageously, the frame comprises an organ on which the balance and the

escapement are mounted, which together form a platform escapement.



Cas 0680OPCT/ACH 4 [0010] It appears that inclining all of the wheel
assenblies of the going train in relation to the reference planes allows a
different distribution of the conponents, which offers in particular new
possibilities for esthetic creations. [0011] In a piece where the energy
source is fornmed by a barrel, it is also possible to 5 arrange the bal ance
and the barrel inclined in relation both to the referencas 0gRePes/Amd to
each other. [0012] Wen the nmovenent is equipped with an autonatic
mechani sm conprising an inertial nmagks passing above the bal ance, the fact

e uSUREHERREalsnal IR N o FhedThobRefng ol odRd oy o BRBRL° 1

inertial mass, thereby inproving the winding conditions, especially for
nmovenent s wihehrefergince oplanes iadows f aliffeent wissikigion: of thel wompspents; iwlych
devi ati ons as nmuch as possible between the different positions of the

wat ch, whi | Griks phAl e rdwplARGRied bledinstt] fegiigiy | v | arge di ameter for

its inertia tumto grant e novenent good regul ating 15 qualities,
the axis of the bal ance makes an angle between 15 and 30 with the reference

| ! ) s q
p anesgo%?gﬁ]ﬂbap‘i‘é’éﬁ%@%%bﬁerg SR Brmed A5 8 B‘ét?flgg,rigﬁ %%oapd!sgﬁért‘& an

settin ane passing through the axis of ance an

perpendicul ar to the reference planes nmakes an angl e between 30 and 60 in
rel@tion todfraroethe hslangsg gndith, barrel inclined in relafion both to the reference

planes and to each other.

[0012] When the movement is equipped with an automatic mechanism, comprising an
inertial mass passing above the balance, the fact that the balance is inclined, as
defined in claim 1, makes it possible to free up space in order to increase the

10 volume of the sector of the inertial mass, thereby improving the winding

conditions, especially for movements with small dimensions.

[0013] In order to reduce operating deviations as much as paossible between the different
positions of the waich, while also having a balance with a sufficiently large
diameter for its inertial momentum to grant the movement good regulating

15 gualities, the axis of the balance makes an angle between 15° and 30‘5 with the

reference planes.

[0014] Advantageously, in a movement also comprising a winding and setting stem, a
plane passing through the axis of the balance and perpendicular to the reference

planes makes an angle between 30° and 60¢° in relation to the axis of said stem.



Cas 0680PCT/ACH 5 [0015] The novenent can conprise nore than one bal ance,
for exanple two bal ances, each of the bal ances oscillating around an axis
inclined in relation to the reference planes and intersecting them the
points of intersection of the axes with the first plane being closer to the
center of the novenment than the points of 5 intersection of the axes with

t he second plane. Brief description of the draw ngs [ 00&8% ogBePCTuemii on

wi |l be better understood upon readlngithe fol | owm ng description, provided
as an exanple and done in reference t®the drawing in which: - figures 1 to

avboct TS1E) 08 phouimdi o lorfnB B LR 69858, Jor Sl SkEB A von:

- figures 12 and 13 illustrate a novenent portion according to a variation
of the seceach efbthei ialences eestilialingearpiedt aneaxis ewclimat! dnit felations keettbé,
respectively, while figures 14 and 15 iIIustrate a watch provided with a 15

anot her. var (4708 Snea nicrEbBingin, WY Bty Stk Ehsectioh (9 WiFRld M 2C°,

variation of the first enbodi nent, Detail ed description of the invention Cas
0680PCT/ ACHhe first plane being closer to the center of the movement than the points of

5 intersection of the axes with the second plane.
Brief description of the drawings

[0016] The invention will be better understood upon reading the following description,

provided as an example and done in reference to the drawing in which:

- figures 1 to 4 illustrate all or part of a watch movement according to a first

10 embodiment of the invention;
- figures 5 to 11 concern a second embodiment;

- figures 12 and 13 illustrate a movement portion according to a variation of the
second embodiment, seen in perspective view and outline sketch,
respectively, while figures 14 and 15 illustrate a watch provided with a

15 movement of this type, seen from two different angles;
- figure 16 refers to another variation of the second embodiment; and
- figure 17 illustrates a variation of the first embodiment.

Detailed description of the invention



6 [0017] The watch novenent illustrated in figures 1 to 4 conprises in
particular and traditionally a plate 10 and a plate bar 11, partially
renoved in figure 1 and secured on the plate 10 using screws (not
referenced), a barrel 12 formng the energy source, a going train 14, a
regul ati ng organ nmade up of a platform5 escapenent 16 and a w ndi ng and

setting mechanismconprising in particular a setting stagos8oPCT/ACH
conponent visible in these figures. The plate 10 is of a generally discoid

shape and defines a central axis XX (figure 3). In this novenent, the

e ) A7 i REARB Bt RChed 120 £ Lol ReS R P,

base 20 and, secured on the latter using screws (not referenced), a
bal ance- cockadifipnaliyoacplbteni® @3l ianplete ddr Vet partallyt nembeadd ir?digaral 1t Bed cock
22 (fi gure 1), and an escaperrent bridge 24. An escape wheel 26 and an

Sln\(igt?lr ng be%%@%&% ﬂch%ase 66 H&f% g’g‘é@%teﬁéefﬁﬁéhgrl dg eBgé{ePig f[{iﬁ;?',ﬂ%qlqchanl sm

ensures the mai ntenance of a sgr ung bal ance 30 nount ed pi voti ng between the
base 20 andenergybstuine.e acgeikRg2rainaibuadregulaiingsorgean( fagler op &) 2 platfpwar i ngs
31 secured respectively in the base 20 and the bal ance-cock 22, only the

beagi ng con

be! 19 COnBEERRIhR 1660 SCHpaPE N St bt RS RHT seFiERe o
setting stem 18, only component visibie in these figures. The plate 10 is of a
generally discoid shape and defines a central axis XX (figure 3). In this

movement, the barrel 12 and the components of the going train 14 turn around

axes parallel to the axis XX.

10 [0018] The platform escapement 16 comprises a base 20 and, secured on the latter
using screws (not referenced), a balance-cock 22, two columns 23 inserted
between the base 20 and the cock 22 (figure 1), and an escapement bridge 24.
An escape wheel 26 and an anchor 28, together forming the escapem.ent of the
watch, are mounted pivoting between the base 20 and the escapement bridge 24.
15 This mechanism ensures the maintenance of a sprung balance 30 mounted
pivoting between the base 20 and the balance-cock 22, around an axis YY (figure
3), in bearings 31 secured respectively in the base 20 and the balance-cock 22,
only the bearing connected to the cock 22 being visible in the drawing. These

bearings are advantageously of the anti-shock type.



7 [0019] The plate 10, the plate bar 11, the base 20, the bal ance-cock 22 and
the escapenent bridge 24 formthe nmain conponents of the frame of the
novenent. The outer surfaces of the plate 10 and of the plate bar 11 define
parallel planes A and B (figure 3). The outer surface of the plate 10,
defining the plate A is 5 designed to support a dial, while the plane B is
in the part of the novement adjacent to the wist of tggswesorCT/AG920]
Typically, the axis YY is inclined by 150 to 300 in relation to one
perpendicular to the planes A and B, & he incl | ne dependi ng on the

Rl oL e g MRS g e e SR gy

of the arbor of the balance closest to the feIIoe is tangent to the outside
t her eof . | nesdapeneany bridge 2dafoemdbe meie sotripenenisi ofithe tfifdnek obe. mbvemgents
wi t hout saying that other construction paraneters can also be used to

accorai ng + MRCHIESurBERER vRRIBNIY 9ad of RIS ey O derb BerdBidReEC o,

formng a rectangle trlangle The | argest of the sides adjacent to the
ri ght angl eahedd Jfigyrai Bt Thd@ybérasefda® offtke piatet ¢dudefinidefthaepate Bl dse
which forns a reference surface t he axes of the bal ance 30, anchor 28 and

anc the contsndnnd G ERAE YA Wifle RE Tate B Iy IREMRH P My red

in relation to the planes A and B of the nmovenent, the incline being equal
adjacent to the wrist of the wearer,

[0020] Typically, the axis YY is inclined by 15° to 300 in relation to dne perpendicular to
the planes A and B, the incline depending on the characteristics of the
movement. The most favorable spatial conditions are obtained when a plane

10 paraliel to the plane A and going through the end of the arbor of the balance
closest to the felloe is tangent to the outside thereof. In this way, the balance
uses the minimum thickness. It goes without saying that other construction

parameters can also be used to define this incline.

[0021] As shown in figures 1 to 4, the base 20 has, according to a plane going through

15 the axes XX and YY, a corner section, forming a rectangle triangle. The largest of
the sides adjacent to the right angle bears against the plate 10. The hypotenuse

defines a plane which forms a reference surface, the axes of the balance 30,

anchor 28 and escape wheel 26 being perpendicular thereto. This means that the

balance 30 and the components 26 and 28 of the escapement turn around axes

20 inclined in relation to the planes A and B of the movement, the incline being equal



Cas 0680PCT/ACH 8 to the angle formed by the hypotenuse and the | ong side
of the aforenentioned triangle. As shown in figure 3, the orientation of

t he bal ance is such that the point of intersection PA of the axis Y with
the plane Ais closer to the axis XX than the point of intersection PB wth
the plane B. 5 [0022] The assenbly of the novenment which has just been

descri bed begins by placing bearings and feet. Then, thgsgegtROTHEHand t he
train are nounted on the plate. |In parallel, the conponents of the platform
escapenent 16 are assenbled and adjusked. The latter is then put into place

can be ba; vt R lIE iy BEEBENBenbie SREHASIAY okl he M etheliahdd, Phe

drawn froma configuration such as that of the described novenent. By
pl aci ng t hetrigagtenAs showmialfloweel 3 ther erientation ofdhe tiabariseris slich thatithe peint
possi ble to have nore space for the latter, or to reduce the thickness of

t he novenenge : e, VEr t 30 is
nol i ned | o peiRATEA SRHAE Y WIR o Ris cREEPREREL A kxR R ca
positions and the horizontal positions are reduced. |Indeed, when the watch
i s in hori zpeinkef iptessedtion PBrwdthitheg plangtB.t he pl anes A and B are hori zontal ,
the axis of the balance is inclined. Mdreover, when the watch is placed in a
vertical position, the axis of the balance is also inclined and not

hor% zolfi0#2] ke pssemplycrfithe mevempgrd wddch has just Seqndeserieed hegins biridatiad r at es

nmeasured are closer to
bearings and feet. Then, the mechanisms and the train are mounted on the plate.

In parallel, the componenis of the platform escapement 16 are assembled and
adjusted. The latter is then put into place on the plate, as the last operation. If

necessary, the running of the piece can he adjusted again.

10  [0023] Figure 2 shows one advantage which may be drawn from a configuration such as
that of the described movement. By placing the balance 30 inclined in relation to
the barrel 12, it is possible to have more space for the latter, or to reduce the
thickness of the movement for a same barrel volume. Moreover, because the
balance 30 is inclined in relation to the planes A and B, the gaps between the

15 vertical positions and the horizontal positions are reduced. Indeed, when the
watch is in horizontal position, meaning that the planes A and B are horizontal,
the axis of the balance is inclined. Moreover, when the watch is placed in a
vertical position, the axis of the balance is also inclined and not horizontal as in
traditional watches. In this way, the instantaneous rates measured are closer to

20 the usual wearing conditions. This is particularly true when the construction is



20 the usual wearing conditions. This is particularly true when the
construction is Cas 0680PCT/ACH 9 such that a plane going through the axis
YY of the bal ance and perpendicular to the planes A and B makes an angl e
bet ween 300 and 60 in relation to the axis of the stem 18. [0024] As one
can see in figure 3, a correct connection between the going train 14, and 5
nore particularly its seconds wheel 14a, with the escapgeggobstrOTRCH6a of
the wheel 26 is ensured thanks to the fact that the board 14b of the wheel
14a has a conical toothing. [0025] 1@ figure 4, the novenent illustrated in

oart et ar) SRR EGTS SSRRLISED Al B B T

mass 32b. Due to the incline of the balance 30, the thickness reserved for

t he i nerti alherianes3Amndas nirkesdrsangle bafwaen 3% arukedf iniralatichits thaagxis efen
with a reduced thickness or dianeter, it is possible to obtain a w nding

t or que equifﬁglsq {0 those of existing novenents. [0026] Figures 5 to 11
illustrate a wafch novenent according to a second enbodinent. 15 In these
figures, the sane conponents bear the sane references as those used for the

to 4 BUZAPAERE bt FRIGRS oo BaniRfieh ithwboi g panGfi o, o 2

the barrel 12 are parallel to the axis YY of the bal ance 30.
5 more particularly its seconds wheel 14a, with the escapement pinion 26a of the

wheel 26 is ensured thanks to the fact that the board 14b of the wheel 14a has a

conical toothing.

[0025] In figure 4, the movement illustrated in the preceding figures is completed by an
automatic winding mechanism more particularly comprising a rotor 32 including a

10 board 32a and an inertial mass 32b. Due to the incline of the balance 30, the
thickness reserved for the inertial mass 32b can be substantially increased. In

this way, even with a reduced thickness or diameter, it is possible to obtain a

winding torque equivalent to those of existing movements.

[0026] Figures 5 to 11 illustrate a watch movement according to a second embodiment.

15 - In these figures, the same components bear the same references as those used
for the first embodiment. This movement differs from that illustrated in figures 1 to

4 due to the fact that the going train wheel assemblies 14 as well as the barrel 12

are parallel to the axis YY of the balance 30.

[0027] In this embodiment, the plate 10 comprises support surfaces 34 and 36 (figure 5)

20 which are not perpendicular to the axis XX, as is generally the case, but rather to




[0027] In this enbodi ment, the plate 10 conprises support surfaces 34 and 36
(figure 5) 20 which are not perpendicular to the axis XX, as is generally
the case, but rather to Cas 0680PCT/ACH 10 the axis YY. Mdirreover, the holes
in which the bearings 38 are arranged ensure the pivoting of the going
train wheel assenblies 14 and those serving to house foot screws 40 are
also inclined in relation to the axis XX and are paral | €hs D880PET/ACHS YY
(figures 6 to 10). 5 [0028] The support surface 36 ensures the positioning
of the platformescapenent 16. As ond0can see nore particularly in figure

8, the col S ' i : : i n the
col urms. 2318 5 Yo EFepYER the tplks inafiEn e LEAAGP S I8 darRBEERLA" [
feet 23a protruding fromthe base 20 fromthe side of the plate 10 and are
engaged i n thel pivoliry ohtheegding drain el @ssembliass |4 gndcthess sepiaR ) hpusa

vari ation not shown, the base of the platformescapenent 16 coul d have been

renoved and r ; L LAl Bt 0.
The.bal anceSoeE 35 so0 G AisRanc iR EEBR b He Biskk ahd Selpal B ing
[0030] As shown by figure 11, the display is done using wheel assenblies
wher eof theaXI§yYa&|§FQSs6 Bal@ll el to the plane A. To this end, the novenent
supports a mnute train 42 conprising a cannon-pinion 42a, a m nute wheel

42b_and an_hour wheel 42c, o
5 . [0028] The support surface 36 ensures the positioning of the platform escapement 16.

As one can see more particularly in figure 8, the columns 23 are driven in the
base 20. The cock 22 is secured on the columns 23 using screws {(not
referenced). The columns 23 are provided with feet 23a protruding from the base
20 from the side of the plate 10 and are engaged in holes 40 thereof, secured

10 using screws.

[0029] In a variation not shown, the base of the platform escapement 16 could have
been removed and the bearing of the balance secured directly in the plate 10.

The balance-cock 22 would then also be secured directly on the plate 10.

[0030] As shown by figure 11, the display is done using wheel assemblies whereof the
15 axis is parallel to the plane A. To this end, the movement supports a minute train
42 comprising a cannon-pinion 42a, a minute wheel 42b and an hour wheel 42¢,

the cannon-pinion 42a and the hour wheel 42¢ turning around the axis XX.

[0031] A pinion 44 is mounted pivoting in the plate 10. It comprises an arbor 44a and a
conical toothing 44b. The cannon-pinion 42a is frictionally fastened on the arbor

20 443,




t he cannon-pinion 42a and the hour wheel 42c turning around the axis XX
[0031] A pinion 44 is nmounted pivoting in the plate 10. It conprises an
arbor 44a and a conical toothing 44b. The cannon-pinion 42a is frictionally
fastened on the arbor 20 44a. Cas 0680PCT/ACH 11 [0032] The going train 14
conprises a wheel 14c driven by the barrel 12 and turning at a speed sl ower
t han one revolution per hour. It drives the pinion 44a @hs obsompst/AgIer f orm
one revol ution per hour and which causes the cannon-pinion 42a to turn wth
it. The latter part drives the ninutelhheel 42b, which is engaged with the

a0, 1 { PEEINE Bfing (i Tl SR BB e ot B bR E P BB "

pl anes parallel to the plane A, while having oriented the wheel assenblies
of the goi ngpaadasiowendharheneiraeolbticre pat bour. |hddgeptheapingn d4a edith otdsér but
inclined in relation to the planes A and B. 10 [0034] Figures 12 and 13 show

previ ousl y PRLEF] REA i REpA holr BRYENRER calBey, fig B lnobh SRBFPFT

hours and m nutes, respectively. These wheel assenblies are arranged on the
frame of t heithdt clhe lattet padodrivesotheapinede wheet Habewhidjuisesngaged witithie

overl oading the drawing. They are arranged parallel to the axis YY. Mre 15
pregisely, the omygapat supports a wheel 50 driven by the barrel and
perform ng

[0033] Thus, thanks to the conical toothing of the pinion 44, it is possible {o realize a
movement in which the display is done in planes parallel to the plane A, while
having oriented the wheel assemblies of the going train and the time base along

axes parallel to each other but inclined in relation to the planes A and B.

10  [0034] Figures 12 and 13 show part of the wheel assemblies of a movement, variation of
the embodiment previously described and bearing hands 46 and 48 designed to
display the hours and minutes, respectively. These wheel assemblies are
arranged on the frame of the watch, which does not appear in these figures, to
avoid overloading the drawing. They are arranged parallel to the axis YY. More

15 precisely, the movement supports a wheel 50 driven by the barrel and performing
one revolution in several hours. It meshes with a pinion 51, mounted pivoting on
the frame, and which supports, frictionally mounted, a cannon-pinion 52, which is
provided with a cam 54 of the spiral type. A lever 56, provided with a toothed
sector 56a at one end and a finger 56b at the other end, rests by its finger 56b

20 against the cam 54, under the effect of a spring diagrammatically illustrated by an



one revolution in several hours. It neshes with a pinion 51, nounted

pi voting on the frame, and which supports, frictionally nounted, a
cannon-pinion 52, which is provided with a cam54 of the spiral type. A

| ever 56, provided with a toothed sector 56a at one end and a finger 56b at
the other end, rests by its finger 56b 20 agai nst the cam 54, under the

effect of a spring diagranmatically illustrated by an Gggs Q6BOPCT/MSH 12
arrow. A pinion 58 is engaged with the toothed sector 56a. It supports the

hand 48. The cam 54 turns with the c3Anon-pinion 52 and causes the angul ar

opposite a SraATon R s HoberWRT Iye RpetfaiSs 8o Hipatit b IRNAS)

The 5 gear ratio between the wheel 50 and the pinion 52 is chosen such that
the |atter 4@adhepeamnobdstusne widlvdhat cannanapinios h3uand Asausesethel \angulae hand
48 sweeps the graduated scale 59 in one hour. [0035] Once the cam 54 has

per f ormed ong, LRKAL WriAB. 1eb ke sheYRcPBalitld b Aeha2i¥! tbam NEAnRolums

abruptly whil'e crossing the grad ed sc I'n"the counterc
direction. [0036] A notion work wheel assenbly 62 neshes with the

cannon- pi ni epp@ife a grafiualed scalgi 20 suppqites by acdial 6ar{figwes thead 1B The
supporting a cam 66 of the spiral type. A lever 68, provided with a toothed
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agal nst the“cam by a spring di agranmat

part performs one revolution in one hour. As a result, the hand 48 sweeps the

graduated scale 59 in one hour.

[0035] Once the cam 54 has performed one revolution, the lever 56 falls back and the
hand 48 jumps abruptly while crossing the graduated scale 59 in the

10 counterclockwise direction.

[0036] A motion work wheel assembly 62 meshes with the cannon-pinion 52. It drives,

via its pinion 62a, an hour wheel 64 supporting a cam 66 of the spiral type. A

lever 68, provided with a toothed sector 68a at one end and a finger 68b at the

other end, is kept resting against the cam 66 by a spring diagrammatically

15 ilustrated by an arrow. A pinion 70 meshes with the toothed sector 68a. It
supports the hour hand 46, which moves opposite a graduated scale 72

supported by the dial 60.

[0037]) Due to the reduction of the motion work wheel assembly, the hour wheel
performs one revolution in twelve hours. The result is that the cam causes the

20 sweeping of the graduated scale at a rate of one revolution in twelve hours, after



15 illustrated by an arrow. A pinion 70 neshes with the toothed sector 68a.~—
It supports the hour hand 46, which noves opposite a graduated scale 72
supported by the dial 60. [0037] Due to the reduction of the notion work

wheel assenbly, the hour wheel perfornms one revolution in twelve hours. The
result is that the cam causes the 20 sweeping of the graduated scale at a
rate of one revolution in twelve hours, after Cas 0680PCTI ACH 13 which the
hand 46 returns backward when the | ever 68 arrives at t{ases80PCTiAGNel and
falls. [0038] As shown nore particularly in figure 15, the hands 46 and 48
have a fold. In this way, they sweep cone sector allow ng an original

di spl ay eSt\WE{c'h%e ﬁﬁhﬁg‘%%t As EQ@I(\A\/%'vﬂ%érPfﬁe Ievléfé %‘H@Es 'agtﬁé trlaﬁiel we

find the whe asse ies o olrn trarn arr I nclined
inrelation to the planes A and B In this wvariation, however, the axi s YY
of the bal a®falls. not parallel to the axes of these trains. Its incline is
greater. A solution of this type nmakes it possible to have a greatly

i nclined bal ance, while connecting the going train 14 to the escape wheel 10
26 wi t FE38] A shayntaoteapartisyarly i f wemﬁghe gﬁedwﬁfaé\demeamarfﬁ@ imtigei ng
sufficiently small for the working conditions of straight neshing not being

affected. {B04by SheepRVEIRR Yectdr aHI%Wrﬂ\;f @ﬁloh@nfal @9pay bétHeticShown w thout its

frame. One therefore only sees the wh assenblies, "and nore particularly
two barrels 121 and 122,

5 [0039] In the variation illustrated in figure 16, we find the wheel assemblies of the going
train 14 and the barrel 12 inclined in relation to the planes A and B. In this
variation, however, the axis YY of the balance is not parallel to the axes of these
trains. Its incline is greater. A solution of this type makes it possible to have a
greatly inclined balance, while connecting the going train 14 to the escape wheel

10 26 without having to have conical meshing, the difference in incline being

sufficiently small for the working conditions of straight meshing not being affected.

[0040] The movement illustrated in figure 17 is shown without its frame. One therefore

only sees the wheel assemblies, and more particularly two barrels 121 and 122,

connected in series, a going train 14 provided with a differential gear 15 which

15 drives two second wheels 141 and 142, which drive an escapement comptrising a
wheel 261 and 262, and a anchor 281 and 282, respectively, which cause

balances 301 and 302 to oscillate. This movement also comprises a motion work

wheel assembly diagrammatically shown in 42 and comprising a cannon-pinion

42a designed to support a minute hand, not shown.



connected in series, a going train 14 provided with a differential gear 15
which 15 drives two second wheels 141 and 142, which drive an escapenent
conprising a wheel 261 and 262, and a anchor 281 and 282, respectively,

whi ch cause bal ances 301 and 302 to oscillate. This novenent al so conprises
a notion work wheel assenbly diagrammatically shown in 42 and conprising a
cannon-pi nion 42a designed to support a m nute hand, nQhs 9BWPCTECSH
0680OPCTI ACH 14 [0041] In this nmovenent, the two bal ances 301 and 302 are
inclined inrelation to the axes of #te wheel assenblies of the going train

I n partd [ gpicl | L Ng i | ' t, L I

pl anestdgra 'F' ﬁg@&s gﬁ) Vgﬁfér?e’r sei @’é’s g@gp %%aé]gpr%vdgﬁe%q? a?%iddﬁﬁgﬁt@q%'ﬁ ﬁ%ﬁt@?@%ct I on
of the axes of the bal ances 301 and 302 5 intersect the reference plane on

t he side of axeseohthecnper! assemplied of thergoingdfair émparttisutane The indlinefis sheh wear er
which are further fromthe center of the novenent than the points of

I ntersectio i teh eq0f a o] rat e o] wn,
only one of f?\ta eﬁfbghgnggﬁ%w Ee%ﬁ%‘%n?ﬁeggn%goa%%h%e Wa%eﬁﬁﬁggp%fngﬁg
movenent of this type may be quite simlar to that of the 10 novenent
descri bed imowemsngrtb@ paintsi efuintassectiop of. thehexesnefetheabalences 30hmndbalances
into the second enbodi nent does not pose a particular problemfor one

skigled in jnhgsgkd thé?&f@ré}uc%ob%boagitﬁeaé’iebig@*ﬂ%é‘ hidatt ks fed [t80gs] Such
a configuration also nakes it possible to reduce the variatioh of the
adjacent to the wrist of the wearer which are further from the center of the

movement than the points of intersection with the other plane. In one variation

which was not shown, only one of the balances may be inclined.

[0042] The frame equipping a movement of this type may be quite similar to that of the
10 movement described in reference to figures 1 to 4. The integration of fwo
balances into the second embodiment does not pose a particular problem for one

skilled in the art. Such a solution is applicable without other.

[0043] Such a configuration also makes it possible to reduce the variation of the
operation in the different positions of the movement, the two balances nevef

15 being in the horizontal position simultaneously.

[0044] The movement according to the invention can be the object of many other
variations without going beyond the scope of the invention. Thus, the energy
source could, of course, comprise several barrels, connected {o each other in

series or in parallel. As explained above, the movement can comprise one or two



operation in the different positions of the novenent, the two bal ances never
15 being in the horizontal position sinultaneously. [0044] The nobvenent
according to the invention can be the object of many other variations

wi t hout goi ng beyond the scope of the invention. Thus, the energy source
could, of course, conprise several barrels, connected to each other in
series or in parallel. As explained above, the novenentCga0680POT AT ONne or
two Cas 0680PCT/ ACH 15 bal ances, or even nore. These bal ances can be
arranged side by side or overlapping!®n whole or in part. [00451 Thus,

(nanke, o ARG Gk HBIECTRLLS B RS oAb, ' S

realize a watch 5 offering both particularly interesting technica

char act er i sovertappinigiinavhadlg or bl partvi ng  ori gi nal esthetic devel opments. it Cas
0680PCT/ACH 16 Clains 1. A watch novenent conprising a franme (10, 11, 20,
22, 24), limted by first and second parallel plane surfaces and defining

first K45k Eaum dharkscodhe papicwarscharacterigtics presenied by dhe diffeseritB)arisiongy on
the side of the novenent designed to be

of the movement according to the invention, it is possible to realize a watch

5 offering both particularly interesting technical characteristics, while also allowing

original esthetic developments.




adj acent to the wist of the wearer, and which conprises: at |east one

bal ance (30) pivoting in bearings secured in said franme (10, 11, 20, 22,
24), at |east one escapenent (26, 28) allowing to naintain the bal ance
(30), 10 an energy source (12), a going train wheel assenbly (14)
connected the energy source to the escapenent (26, 28) and a notion work
wheel assenbly (42), characterized in that said bal anceaé 8830PSTIACHKL es
around an axis (YY) inclined in relation to said reference planes (A B)
and intersecting them the point of 1%6i nt er secti on (PA) of said axis (YY)
with the first plane (A) being closer to the center of the novenent than
the point of intersection (PB) of said axis (YY) wth the second plane (B)
2. The novenent according to claim1l, characterized in that the frame (10,
11, 20g5ime: 24) conprises an organ (20, 22, 24) on which the bal ance (30)
and the S 0680PCT/ ACH 17 escapenent (26, 28) are nounted, which together
forma platformescapenent (16). 3. The nobvenent according to one of clains

1 and 2, char héGsnd L ﬁ\gﬁl S i : i in (14)
are al so fn%l@%gﬁ H?n r e?@tédgﬁlﬁrt'%@ﬁe Sr(g?’e?ﬁe}'ggée’ %?azr%@érll?'ﬁ?@%’mS{ ot
second parallel plane surfaces and defining first and second reference planes (A,
5 B), the second plane (B) being on the side of the movement designed to be

adjacent to the wrist of the wearer, and which comprises:

s at least one balance (30) pivoting in bearings secured in said frame (10,

11, 20, 22, 24),
» atleast one escapement (26, 28) aliowing to maintain the balance (30),
10 e an energy source (12),

¢ a going train wheel assembly (14) connected the energy source to the

escapement (26, 28) and a motion work wheel assembly (42),

characterized in that said balance (30) oscillates around an axis (YY) inclined in
relation to said reference planes (A, B) and intersecting them, the point of
15 intersection (PA) of said axis (YY) with the first plane (A) being closer to the
center of the movement than the point of intersection (PB) of said axis (YY) with

the second plane (B).

2. The movement according to claim 1, characterized in that the frame (10, 11, 20,

22, 24) comprises an organ (20, 22, 24) on which the balance (30) and the



4. The novenent according to one of clains 1 to 3, characterized in that
said energy source is nmade up of a barrel (12) and in that said bal ance
(30) and said barrel (12) are inclined in relation to the reference pl anes
(A, B) and in relation to each other. 10 5. The nobvenent according to one
of claims 1 to 4, characterized in that it also conprises an autonmatic

wi ndi ng nmechani sm conprising a wei ght (32) passing aboggstheobarawe (30).
6. The novenent according to one of clains | to 5, characterized in that the
axi s of the bal ance (YY) forms an an§fe between 15 and 30 with said planes

(A B, 15 dacabBaRY560%) ARCHIANDS, YhicH Rl AhACh SRRl i 1o

and setting arac er| zed ane” passl ng ugh t he
axis of the bal ance and perpendicular to said surfaces forms an angl e
between 30 @M 60 in relation to the axis of said stem (18). Cas

0680PCT/ ACH 18 8. The novenent according to one of claims 1 and 2,
characterized in that the wheel assenblies of the going train (14) are

per pendi cul Bhe taovareentenegasdiog topprm et qaimspy .arsl 2Tisbarastesizedt inabebte ng to
claiml1, characterized in that |t conprises two 5 balances (301, 302), each

of the bal HRES! 9§é€rhﬂ)!i%§s' 89 tﬁé Whirh B) Smaléd‘%dhﬂ'ég inl Fblétﬁinaid Qe to

sai d reference p anes (A and intersect ng t e points of

5 reference planes (A, B).

4. The movement according to one of claims 1 to 3, characterized in that said
energy source is made up of a barrel (12) and in that said balance (30) and said
barrel (12) are inclined in relation to the reference planes (A, B) and in relation to

each other.

10 5. The movement according to one of claims 1 to 4, characterized in that it also
comprises an automatic winding mechanism comprising a weight (32) passing

above the balance (30).

6. The movement according to one of claims 1 to 5, characterized in that the axis of

the balance (YY) forms an angle between 15° and 30° with said planes (A, B).

15 7. The movement according to claim 6, also comprising a winding and setting stem
(18), characterized in that a plane passing through the axis of the balance and
perpendicular to said surfaces forms an angle between 30° and 60C° in relation to

the axis of said stem (18).




i ntersection (PA) of said axes (YY) with the first plane (A) being closer to
the center of the novenent that the points of intersection (PB) of said
axes (YY) with the second plane (B). 10 10. The novenent according to claim
9, characterized in that said going train (14) conprises a differenti al
gear (15). _

Cas 0680PCT/ACH
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8. The movement according to one of claims 1 and 2, characterized in that the
wheel assemblies of the going train (14) are perpendicular to the reference

planes (A, B).

9. The movement according to claim 1, characterized in that it comprises two

5 balances (301, 302), each of the balances oscillating around an axis (YY) inclined
in relation to said reference planes (A, B) and intersecting them, the points of
intersection (PA) of said axes (YY) with the first plane (A) being closer to the

center of the movement that the points of intersection {(PB) of said axes (YY) with

the second plane (B).

10 10. The movement according to claim 9, characterized in that said going train (14)

comprises a differential gear (15).



