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Description PIVOI ORGAN Technical field [0001] The present invention
concerns a pivot organ, designed to allow the rotation of a piece of
a cl ockwork novenent around an axis of rotation AA, conprising two
elenments, i.e. a pivot and a bearing receiving said pivot, one of the
el ementEéact Bgishgon ?ftpéﬁﬁ%"ca\ﬁﬁot‘ Bsflefl d pi ece and the other bei fije PHGBEYATH
with the frame of said noverment. Backround of the invention [0002]
General ly, each piece used in clockwork novenents includes an arbor
provi ddEsceptigiot h of its ends with plvots each engaged in a bearing.
Pivot organs made up of a bearing GQ“¥Ot are traditionally used
to ensure axial and radi al p05|t|on|n8 0 he rotating pieces

pr esentTechnichkefistdovenment s. [ 0003] The pivot is generally made of stee

and th ing is for exanpl e made of . brass ron

oo 15 GO bR bapSens e B GSBREGch PALETPRe UPT BT Gnallow a8 Fpfation of a
bet ween t he phear bg cdifwone nibwedleritSardand AR! 4xigRd r6@RSH %@néorﬁér[smg two
possi bl e. Fhus according to patent US 2,546,002, it is known

make bear i n§#MERE 1.9r adlalsand @nbearier Fecgiving aaishaive, @@pﬁth@elements
0004] Ho f - f
[ | We‘f)@fnigub@r@'\kf% s?gg@g{:éé/ alﬂggg{? &ﬂﬁé’;t{eﬂ?@% 'eJ &Jtﬁ t%@%ﬁ{é & Said

are still not satls
frlctlonal mrrmum%btai ned They require Iubrication u5| ng oil that

dsﬁﬁo et er %] t time. [0005] To try to resolve this

pr obl e@® %‘ioé]ﬁ'qu{' ﬁ‘”@%@'cﬂf‘?l proposes to modify the shape of the

pi vot s [@OTP] Serreslyb¥atts pii@eausHdomeciBEdte nfovRPhéhtiddludesChi Gbd provided
cross- section and a steel pivot, having, at its surface opposite the

stone, a poRYygeiapf ﬂss%ﬂfewm&m@és @@h.%ﬁag@,@ i3 hegripgdgivet PFQ@“@W%HD
surfaces beroY‘EéarbéalFﬁgth@ta aﬂ@otl bhe t?écﬁ’tﬂﬁ’railﬁol‘!%e\ﬁerto &M Be SQLML :aﬁsi rﬁ?la]

not satisfactory because it sti requires rication, an oi
bei ng provi gesitianingiod tha wiating pieces present in the movements.

[0003] The pivot is generally made of steel and the bearing is for example made of
brass, bronze or ruby, the pairs of materials being chosen such that the frictional
torque between the bearing and the pivot is as small and consistent as possible.
Thus, according to patent US 2,546,002, it is known to make bearings from
precious stones such as diamond or sapphire.

[0004] However, the pivot members made from these pairs of materials are still not fully
satisfactory regarding the value of the frictional torque obtained. They require
lubrication using oil that tends to deteriorate with time.

[0005] To try to resoclve this problem, patent FR 1 033 071 proposes to modify the shape
of the pivots and stones by using a stone having a hole with a circular cross-
section and a steel pivot, having, at its surface opposite the stone, a polygonal-
shaped cross-section, so as to reduce the contact surfaces between the pivot and
the stone. However, this solution is not satisfactory because it still requires
lubrication, an oil-sink being provided at the stone.

[0006] One aim of the present invention is therefore to offset this drawback, by

proposing a pivot organ that makes it possible to further decrease the frictional



[ 0006] One aimof the present invention is therefore to offset this
drawback, by proposing a pivot organ that makes it possible to
further decrease the frictional Exact translation of PCT application
as filed Case 0876PCT/ ACH 2/8 torque between the bearing and the
pivot so as not to require |ubrication w thout, however, affecting
wear . [E@QOTinslahat ¢fE@CT ainfivatibn bdfdedor esent i nvention is to propesE6acT/ACH
pi vot organ whereof the elenents canzf8e easily manufactured. Brief
description of the invention [0008] To this end, and according to the
present i nvémyuebeteegn ihet berganandsther mpstsedad hat to reguir@tienidaton eithout,
allow the rotation %f%a i ece of a clockwork novenent around a

rotational dRIEVAAEOHHYER g two el ements, i.e. a pivot and a
bear i ngoCER Ah¥indg aimabtHa ﬁﬂisen@!i\ﬂ/eﬁii_oﬁ he 16! RBEBEYS abgilvBY ctdtredhateof the
with said piece and the other bein integral with the frame of said

novenent, sé&leneNtesanbs apgly mpnuiactynedi r opposite surfaces, shapes
such t .fefPQ@cr iBﬁ%Tﬁ?é:HJQﬁ'tljdﬂ one of the elenents, along a plane
I cul ar

per pen o the axis of rotation AA is circular, the section of
t he ot [@H08] &b éime mndahpw gecsadhgpibahe pbesenyirmventian, racpilairgrgan isagroposed that

reduce the contac rface, between the pivot an he bearin whi |
oo Tng ax Eaited B 605 ind FREERE o MpRoE Rt 4 Pckioid Fobariyn Sfount a
[ 0009] Accorsthtighdl axisheAl BueBtiEiag, twatelb®asts, 1.6ea pWtamd & Webase ediving
the two el enents against each other are nade of at | east one

materi al i nBRARIYaPPS OhHiA flgMmentoieingdeleprad vathsaid piaceandothemerbeing
| ow wear co L G . ARlyantt erp%-

at | east ongﬁ%réart%leﬁlﬁglth% ﬁ?ﬁgn%ﬁ:agﬁgf@ havﬁlgnrtfgg:ﬁ(j;lte owé*(;[greﬁg P |fn§| gﬁltﬁ] of ofe
friction andudaceswsheaes soshfthat 8m crqssesetliosaif doneavé thealelements, along a

o oo bl R BB BRIAAE bERa AN BLORR e B R o

the beari ngekarerhaneng eqipgdanebeing munvatcula, s¢ ik dolradusy hescatadtisarface

P ooy SRR v Baste e Brehlte ST S0 rao bR o
the piece in rotation.

[0009] According to the invention, at least the contact surfaces of the two elements
against each other are made of at least one material intrinsically having a low
coefficient of friction and a low wear coefficient.

[0010] Preferably, the two elements are made of at least one material intrinsically having
a Jow coefficient of friction and a low wear coefficient.

[0011] Said material intrinsically having a low coefficient of friction and a low wear
coefficient can be diamond.

[0012] According to a first embodiment, the bearing can have, opposite the pivot, a
circular cross-section, the pivot having a polygonal cross-section, the edges of
which have been rounded. Advantageously, the pivot can have a square-shaped
cross-section, the edges of which have been rounded.

[0013] According to another embodiment, the pivot can have a circular cross-section, the
bearing being made up of at least three parallelepiped bearing elements,
maintained by a bearing support, the face of said bearing elements opposite the

pivot being tangent to said pivot.



cross-section, the edges of which have been rounded. [0013] According
to anot her enbodi nent, the pivot can have a circul ar cross-section,
the bearing being made up of at |east three parall el epi ped bearing

el enents, rmaintained by a bearing support, the face of said bearing
el enents opposite the pivot being tangent to said pivot. Exact

t r ans| &rdcotarshti@CH PAppinlicadich axfiles fil ed Case 0876PCT/ ACH G4s80§760d44CH
Accordi ng to anot her enbodi nent, the pi8vot can have a circul ar
cross-section, the bearing being nade up of at |east three circular
bear i n@OM@ﬁeu@rﬁingm aﬂcﬁhm@nhqdimnbem pivgt sarphavé a craildr beasisegtion, the

bear i ng. supBORNE BANBATANS LB dhat fraskiies rURERPaing,ePmants ahapeined by

conpl enent a@méaﬁngfﬁ@pgbﬁceﬁléfbebﬂ BREnEHIE BB E;Sarré@e@ tﬂﬁ%éﬁt%‘ﬂ?‘f'&%e pivot.
el ements not having a contact su ace with the pivot

Accor di ng t " #i5tI06F, HifbBGRHBAISUPPAR Gsiny 6emMBEse waaﬁeteaaaw @u:rraents with a
h
Cross-secti Qpand h@om@%ﬁge'ﬁgﬂgt ?c?’ th8: cﬁ)(?héll 5be% il € %:{agrrﬁélme%ance

at | east three gr oov east ree e'la parts
bei ng arr angketands bet bmg@atcmmcﬁ;audacpn with thel pwbhl s case, the p| vot

g:in dhgl@%@iﬂ%érﬁw@e{ ; rre erﬁlacef&r Cul”a%e glrvg ‘é:?ﬂ h?%g%ﬂpglﬁr aror§8 sectlon the

concerns a beamR aaengomﬁssacftgop;ﬁodneaﬁé pﬁm #1808t theeOgido@ss dal iahahst
above. Brief desc | t|on of the drawi ngs [0017] Qther features of the

present i nvEHKE® $.1 thg dpider Pary Be!egeadfarsgedﬁ@rp& Bngenl tq paid pivot. In this
foll ow ng deged 'tﬁé IRy écgﬂnﬁavbnoﬁ%ed’e‘?ﬂ?&elt % LRKIARREOHE GG rebdlye

which: - figurés 1 an are a perspectiveé view and a Cross-sectiona
view, respeaidibpsbgs obthedddringt enbodi ment of the invention, - figure

e O e Yo L B B BB RGP B v
anot her enboryamexy deffnedrebavevent i on, - figures 5 and 6 are a detail
per Spe%rte}/gesacr}%tlggpof ¥r%eeg\{’av\ﬂr$gsspe(:t vel y, of this
[0017] Other features of the present invention will appear more clearly upon reading the
following description, done in reference to the appended drawing, in which:
- figures 1 and 2 are a perspective view and a cross-sectional view,
respectively, of a first embodiment of the invention,
- figure 3 is a detail view showing the pivot and its bearing, according to the
first embodiment,
- figure 4 is a cross-sectional view of another embodiment of the invention,
- figures 5 and 6 are a detail perspective and top view, respectively, of this
other embodiment,
- figures 7 and 8 are a perspective and top view, respectively, of another
embodiment of the invention,
- figures 9 and 10 are a perspective view and a bottom view, respectively, of
another embodiment of the invention,
- figure 11 is a perspective view of another embodiment of the invention,
- figure 12 is a view of the bearing support according to the embodiment of
figure 11, and



ot her enmbodinment, - figures 7 and 8 are a perspective and top view,
respectively, of another enbodinment of the invention, - figures 9
and 10 are a perspective view and a bottomview, respectively, of

anot her enbodi nent of the invention, - figure 11 is a perspective

vi ew of anot her enbodi ment of the invention, - figure 12 is a view of
t he bed&richijerslapporiPCherptadiones filed t he enbodi ment of  fi gur eCakd 0874PE/ACH
Exact translation of PCT application 48 filed Case 0876PCT/ACH 4/8 -
figures 13 and 14 are a perspective view and a top view,

respectivel y, -of figuastiReand i cate ree perspectiveeviewvant adnp Videt aiekpectively, of
description of the inventiagn 0 In this description, a materi al
intrinsically ha9P%tbeaeﬁnﬁﬁa%%ﬁﬂ%%%%’e%@”r riction and a | ow wear
coef f i Qegsited desariptiorabeihedhvditiah ensures its own |ubrication, w thout
t he hz&){g) 83f an outsjde lubricant. Preferably, this caoefficient of
frictiorPi&In Bugdeseaiptign. a gepiaraliiptripsiealiypridy &rlowsqaeificeriwf digtien and a
must be har ¢hy@RRIgRobAICRAY & AnY HhdtelidVhalBRELEOSH b %%ricaﬁéﬁf\ﬁmﬁsg{gxhe
said material has a hardness greater than or equal to 9 on the S
scal e. Pref 8pipdian sutsideriitsicanl. Rrefedakyoihis. cogtlicienthel fristioris ss than or
having a co Gl f lL.ctd r ffilcient | t t
those o di SAae Ehr B isE e, BB s B &M HALE ¥ e ow
di anond wi t weanobéfficienatRrefeadbly csaidmateridi has athartiness gfeatmttesan at equal to

having a coefficient ,of frictiaon and wear coefficient equivalent to.
those of di SnImdMGIMRIS S§aIB: B1EPr o S/ aatpia i GHAmgRd| ARk CIhomatetial

contact surhaging PEIeHGEnt dTdridtiorCanREal ekt divaAe tIueadf dddmond
| east one materral intrinsically having a | ow coefficient of friction

and a | ow weap bedisedi bikewise, tHe peswblerteniss dizinond yithmnatkelenaterial, or any
integrally e ggl%?q{a Iak ks 0si : | I ="
coefficient fof) f@fxé%r}eoﬁfsgnﬁ aE ow%\r/r\iga% édc%@#%ﬁc‘?gmcxoﬁ{ﬁ%dc?g’g%é c%‘ré’fﬂment
just its suefiaivelenhiv hesemfidiaimom @bndé.east one nateri al

Lg; :c Pi{?@ﬁ] |ry @?sa%%:gipﬁorla,oé’%' Egé)sefft%];ei: gfiar?tggt s?Jrfafc[ais %te{m(f)er‘]enatrﬁ% &vétoavﬁ/d%g rbearing
are made of at least one material intrinsically having a low coefficient of friction
and a low wear coefficient. These elements can also be made integrally from at
least one material intrinsically having a low coefficient of friction and a low wear
coefficient. The frame or just its surface can be made from at least one material
intrinsically having a low coefficient of friction and a low wear coefficient, or from
any other material. ]

[0020] Figures 1 to 3 illustrate part of a timepiece movement, including a frame 1 and
wheel and pinion comprising an arbor 2, a board 3 provided with a toothing and
two flanges 4 together forming a wheel. The two flanges 4 and the board 3 are
made integral with the arbor 2, for example by sticking. The wheel and pinion is
mounted freely rotating around an axis AA on the frame 1 using two pivot organs
5a and 5b that each comprise a bearing 6a, 6b and a pivot 7a, 7b, respectively.
The pivots 7a, 7b are formed by the ends of the arbor 2. The bearings 6a, 6b are
mounted on the frame 1, in this case, on a bridge 1a and a bottom plate 1b,

respectively. They are formed by plates driven into the frame 1, for example



any other material. [0020] Figures 1 to 3 illustrate part of a

ti mepi ece novenent, including a frame 1 and wheel and pinion
conprising an arbor 2, a board 3 provided with a toothing and two
flanges 4 together form ng a wheel. The two flanges 4 and the board 3
are made integral with the arbor 2, for exanple by sticking. The
wheel &t analrean of SCT apslimtienstiedel y rotating around an axiGsegR7eR{T{AR
frame 1 using two pivot organs 5a an¥85b that each conprise a
bearing 6a, 6b and a pivot 7a, 7b, respectively. The pivots 7a, 7b
are forned madehd leagks Toke b&minaslf@r, 6D.coftiskemr onifire & thelr @anéer in which

nount ed on e i his case, on a bridge |la and a bottom
pl ate 1b, f'hgs%réé?ﬁ %?/gé#ﬁ%y are fornmed by plates driven into the
frame N02MDAcexdimgl & teantvehtiomshid iiwnefeleRel mapp speatiically & figuted, the

Case 0876PCT/. 5 made, of brass. The bearings 6a, 6b conprise an
orifice 8 |ﬂ”€%§r {g’ﬁt Reating A (Oh Bb) hasa? pulaT icsossepriien. a rT qg23 |plane

According t f r i iy
i gure 5. 1 harendioplefs YR e B U L MSieoMILMRTE! 2 B tlybfore the

cross-sect i biwotsaFar(gr abplhave amup@@rwl-%actloo alorg ®eic pimer doatsdgas 9

AA. - Mor eovefheré&eotﬁﬁg%uq%"edaﬁué ht‘f‘lr ecfo%rtaect ﬁacé’ 'b\é%%e 7ﬁ‘h( 8 " % 5 elhf%\éfnd

a square cross-sec sai'd Iane e 2&d et e
rounded. Ththe, bedringso64a6b, s&uﬁeanﬁelmeiswm{lucédheorﬁewé&ewne Tictianal tordues

b i 6 6b, I ced to. decrease the frictiopal
Corque® bet BEdiFepiEass faS BmennetiBals enifiog TeHelpovionaaisfhe arbor 2.
posi ti a2yt of ahhe GHASs aqat[tQQZa?rbo.l bntisthﬂﬁéfér@ mavmoat% émmat/@%r@raﬁér

and therefore t ivots can have anéf ot her ygonal shape maki ng
it possi bI ep@%g@l@iﬁ‘@r}?ﬁ@a&@ﬁt'h@%%}b @c@edyéevta@mommct sprfpee bebdesn e

beari ng, @K}ofﬂ‘?sgzﬁﬁgﬁnr‘ﬂ%t Qu(ﬁ]naQC%%?@E%WItrP ea&aggﬁél?‘ggtaggg triangular

Cross-secti ear1 ngs and he a
t herefore tbx@smseohcm 7a, 7b) are nmade from d| anond, for exanple by

o1 RpER8% SEAE hcBa e B 2TERL % b3 28148 e mace

exanpl e be pbinadisR@nl! fIMexahpld Bchbmicl ng@f(ﬁbdmﬁdn @\ApercifyiohyYen a

then silicon bottom plate, then are obtained by plasma etching. The arbor 2 can for
example be obtained from a bottom plate covered with diamond by CVD, then
worked by plasma etching to form bars whereof the width and thickness are
equal. These bars are then ground to round their edges.

[0024] It is quite obvious that one can provide that only the contact surfaces between the
pivot and the bearing, or between the other elementis against each other, are
made of diamond, for example by covering an element with an outer layer of
diamond at its contact surfaces.

[0025] The board 3 and the flanges 4 can also be obtained for example by plasma
etching from diamond deposited by CVD. They are provided, in their ceniral
portion, with a square-shaped hole, the side of which is very slightly higher than
the side of the square of the arbor 2.

[0026] The diamond has a particularly low coefficient of friction, such that it is not even
necessary to lubricate it. Moreover, the diamond supports an extremely high

Hertzian pressure. In this way, it is possible to reduce the contact surface



wor ked by plasma etching to form bars whereof the width and thickness
are equal. These bars are then ground to round their edges. [0024]

It is quite obvious that one can provide that only the contact
surfaces between the pivot and the bearing, or between the other

el enents agai nst each other, are nade of dianond, for exanple by
cover i figachmarslageresft Chvipkicadinn eUfl@r | ayer of  di anond at it sCsent7aBtT/ACH
surfaces. [0025] The board 3 and the &/8anges 4 can al so be obtai ned
for exanple by plasnma etching from di anond deposited by CVD. They
are provi dedetweent thes pivotntanal thhe{abeﬁximgr‘f,, lishititg it scﬂwmé EtrdL&‘ima]E&ﬂﬁHQé&The
the side of which is, very s|ight | gher than the side of the
square of tH@nﬁ?%raﬁho"[%bég]'gTﬂe%af‘idgfﬂﬁf&”ﬁ sCaN P ¢ PRigIngd| Py &WYD and
coef fi ci ent apherdidrdd BP pISAE didtahg | |t i$ ShROboSMEIB toEHRIEANY ditdting of a
| ubricate it. Mreover, the dianond supports an extrenely high

Hert zi an pr &heak and piniohivythwdigmand-ersdigorichiristion wsina décassemepniagired
surface Exa i icati £l -
0876PCT/ ACHﬁBgi Q%r@’feﬁt ﬁfé"’ﬁ.g ﬁgg%ogalbhce{gbﬁgr'W%@,%nlc?%nﬁtbien@ap? sesily
t he truncat adiepdndsntlyTdfehe dbastoaidts ralatéwbtegihei usei of raatedald ininsical) having
can be obtai ned béﬁ.CVDtaFg. di me siloned by ghas etching. It is thus
possi bl e t o2dREGPEMEIRDT 8 UisHPMENEd A 18W WRALGOHIREi ni on wi t h

di amon @7 to predebel thieOlhed) andSdifign Poes Siidd¥BsfrRcabed a ﬂérﬁqa A AEYrd
The pivot organ according to the invention can be nade easily

i ndependent Py e ¥1geothehdanes fi and dixgs dbe tholedhing by dttickinge Mindp ensuring
intrinsical {pe Bay ?&itié’niﬁé)gff Wﬁ%‘hd‘ései”apefthé boGtd 8Ns @it HWiWE Rhds of
To pro € whee I n

coefficient. [0027 uce t and pinion, one slides o
t he arbor 2the drbangerdtiudeney bdidting leagthtth @nstiteethetitiestiohl cimipotel 7a At

post 11 S2e) The Bl ofary uS WSl kPS5 g R Erdreviged it =
of the arboirciamialé mnden ixyn-airéulat pingt, Inethist daskeGogacd) math lvanfied etijes
i vot organ thus produced thus conprises

o bg'aYf‘ﬁ@%gf@af?eb%[%gé@lﬁd@ﬁet % Anatheg FrbapineiQr @ RivRl cfoad ACesTAg) tathe

pivot, in tiHank&s ernetdlafRntssiidted BYIRE frs? dadodimEMCAElshEWAUL @S 1He: sae

and 6 illustrate anot her enbodi ment "of a pivot organ according to the
references. Figure 4 shows a timepiece movement part, including a frame 1 and
a wheel and pinion comprising an arbor 2 with a square-shaped cross-section, a
board 3 and its pinion 15 provided with a toothing. The wheel and pinion is
mounted free in rotation around an axis AA on the frame 1 using two pivot organs
that each comprise a pivot 10 and a bearing 11. The pivots 10 are formed by a
ring in which the arbor 2 is engaged, said ring being made integral with the arbor
2 for example by sticking. The bearings 11 are mounted on the frame 1, in this
case, on a plate 1b and a bridge 1a, respectively.

[0030] In reference more specifically to figure 5 and 6, the pivot 10, formed by the ring
receiving the arbor 2, has a circular cross-section. The bearing 11 is made up of
three bearing elements 11a, 11b and 11c, of parallelepiped shape, of rectangular
cross-section. The bearing elements 11a, 11b and 11c¢ are arranged around the
pivot 10 such that their face 13 opposite said pivot 10 is tangent to said pivot 10.

[0031] The pivot organ also comprises a bearing support 12 integral with the frame, for

example being driven into the plate 1a or into the bridge 1b. The bearing support



invention. The el enents shared by the first enbodi nent are shown with
the sane references. Figure 4 shows a tinepiece novenent part,
including a frame 1 and a wheel and pinion conprising an arbor 2

Wi th a square-shaped cross-section, a board 3 and its pinion 15
provided with a toothing. The wheel and pinion is nounted free in

r ot at i drecetrovRtiorert PEkaplidationss flldve frane 1 using two pi vot ©sgesTsPCT/ACH
that each conprise a pivot 10 and a b®@ring 11. The pivots 10 are
formed by a ring in which the arbor 2 is engaged, said ring being

made i ntegrap mvigémetéﬂhyf amg}ehapéﬂ,fa)'rdhsx@émgh@cb}b ﬁia‘i@l‘&imme E{%@rid@é@f&h@ﬁs
11 are nount r 1, 1 IS case, on a ate 1b and a,

bri dge 1a, Figpﬁﬂl Iwcafeﬁ?é]e”an hedzeard ssbpaHtd %’E@iqni isanngr pgyimeter
figure 5 and4SbihrédfoRh¥t240126 or7EH Wivich B béaKthg él@ﬁ%n\@, Mo, tﬂ% ﬁﬁcb@ic
2, has a circular cross-section. The bearing 11 I's nmade up o ree

bearing el eAEnesgaged andbmaideingd, Plsy Harcaniks epyider detyren B‘fe elements
rect angul ar r 1

are ar?ange %r ﬁﬁ[?id éhé’%e\;/.g{?&f%% Iﬂg (ﬁgg%éls!rﬂ)f (jlg% t%%g%@ggsﬁogntmg
sai d pivot aﬂdlalomlagmstmemt shitie m!mént&&nakm@%]poﬁse)i@iwcztnsmr@ahe best
al so conpri ses bealn t 12 in ral with the

exanol o bt RESxBte PRt BeRrER fie igcad THE tharfo il Bis g B mafiiained in
bear i ng suppit ndiiess fdrrexasipié b9rst.@1&;ng’ca=t@nﬁéﬂrfp@§m@ﬁ S tfe!éneﬂ:l]@ﬁé@ The
0876PCT/ACH 7/8 12 is generall gqu ng- shaped, and is desi to

mai ntai n t hEedEg eﬁ@eéﬁ%ﬁamaéso Amanigiedy DESSUToAGHRS! ﬁd',ngt%éelastfc
bearing suppRizhs e A?@% tﬁgh%tsgabé%%sltaﬂﬁEHe%éﬁthelé%&ﬁ[]ﬁqﬁg}%%;fgnd the

12a, 12b, 12c 1In rin nt's
engaged andbmlngaibrr@aht Play 16 can be provi ded between the el enents

11a, 1 nd their tive ches 1 12b, 12

Fact1 1 19021 s Ay Mhep PR ol Y hEAT oy g 6T dgnddbrand o pave
possi bl e t odiemssichst fiechost the Gasr Petintoat 8¢ of ied h@@ﬂng Repporeagsis nbaén
bearing el enents ca maintained in their notches for exanple by
sticking, aFPERCt Wén REOHVPF ol nyBensag nthgdpearingd eleppents pEta. j hip and” 11c

el ements caprgduge fRfn R AbRhESI28Y1 RS a984h %oﬁt@%fbséorﬁé‘& téhgo%tlgbfy W|th the

el astic means arranged i n the space existing between the t om of
t he notch aRoth& bearing el enent.

[0033] Thus, the bearing 11 has a triangular section, the three apices of the friangle
corresponding to the three bearing elements 11a, 11b and 11c. Because of this,
the contact surface between the pivot 10 and the bearing 11 is reduced, since the
contact between the two elements 10 and 11 only happens at the faces 13 of the
bearing elements 11a, 11b and 11c tangent to the pivot 10.

[0034] In order to obtain the same advantages as for the first embodiment described
above, the pivot 10, bearing elements 11a, 11b and 11¢, and bearing support 12
are made of diamond through a CVD method and plasma etching.

[0035] Figures 11 and 12 illustrate another embodiment of a pivot organ according to the
invention. For reasons of clarity, the arbor of the movement, with a square cross-
section, is not shown. Only the ring is shown in which said arbor is engaged.
According to this alternative, the pivot 20, formed by the ring receiving the arbor,
has a circular section and the bearing 21 is formed by three bearing elements
21a, 21b and 21c, of circular annular shape. The bearing elements 21a, 21b and



[ 0032] The bearing support 12 and the bearing elenments 1la, 11b and
11c have dinensions such that the inner perinmeter 14 of the bearing
support 12 is not in contact with the pivot 10, whereas the bearing
elenents 11 a, 11 b and 11 ¢ protrude fromthe notches 12a, 12b, 12c
to come into contact tangentially with the pivot 10. [0033] Thus,

t he bed&rachiganildtidrad PET tmvliatigudsdiiedsect i on, the three api ces Gise 0876PCT/ACH
triangle corresponding to the three #@aring elenents 11 a, 11 b and
11 c. Because of this, the contact surface between the pivot 10 and

t he beari ng21d arsarredgskedrousidiioe pivioe 20 aaoh &t thedt e 22t digpdswe the pivot 20
el enent s 10.atnd 1]1 onl hag&e&s at the faces 13 of the bearing
el enents 115an98no 58l BYOL2Q angent to the pivot 10. [0034] In order

to obt aaBe] Re SEUG BEANbRBESoASBri{&Y ahhgnﬁdaéﬁbegﬁﬁ@@iuﬁaﬁ slesgadied to
above, the pivot 10, bearing elenents 11 a, 11 b and c, and _
beari ng suppwiftain? theybeanngeclemenisagdad 2t ar s R 18- GeDthalt Bod thed bearing

pl asma et chj 3 Fi : il t
enbodi nment (g)?&)aor{plg\gfo@sdr%rgﬁgg%%%#&?ﬁglt%gh% ﬁ%gﬁ'}i%%iéﬁplgﬁ%fﬁjr21rbegg%nzs10’
of clarity, thrae cylirnvicabstutit @ 3apR&mersc, araiimdwhichdhabeadng sfemess 2ilan21b

is not shown, |y the ri i,s shown in which said arbor is engaged.
Accor di ng tanq?i?g)(rg?{?%‘flﬁ‘apq%%@the pi vot 20, forned by the ring

recei V{oup7) ARoqsrBOIHed iassuppbitdemant 3£k, ANt EdtehentitdiBardkifics 24a,
formed by three bearing elepents 21 a, 21b and 21c, of circular

annul ar shap@1ceriic KoHiE RRATECTHARCE 28 The suppoHrRlemeat 24 i Hriegrat wih the
of PCT appl jgafd on as filed Case 0876PCT/ACH 8/8 21 c are arranged

around the pivot 20 such that their face 22 opposite the pivot 20 is
t angen{0Q38] $hé¢ dipensionend [EGEBNiNthef ihieviearioggdemahtso2 tay gt se g 1anf the

annul ar bearin or i_an 0, i Ln th earing

el enent s 21é?a%g@zoc?%%ghq'g)?ﬁwgﬁuepgjﬁh,el?rﬂsnt?ezg?ﬁenﬂ“'{:%siﬁﬁgort 23 has,
on its face opposktisedring hieqorng3 ¢ amanysd dsde B ofifisbs228a of the eepport
cylindrical studs 23a, _23b, 23c around which the bearing el enents 21

a, 21b and 21c PRIEN sERVinGHERIeE? PGInasHiart PGS TIhEIWRRIEGES %3 and 24,
support el ement Rd fayihgBlerhBnts!S 2£ ©AbINd B Cddiid! katgefibily Ffo €dtact with

the support element 24 and are maintained there so as to make the
bearing support 23 integral with the frame.

[0039] The bearing support 23 and the bearing elements 21a, 21b and 21c have
dimensions such that the inner perimeter 25 of the bearing support 23 is not in
contact with the pivot 20, whereas the bearing elements 21a, 21b and 21c come
tangentially into contact with the pivot 20 by their faces 22.

[0040] Thus, the bearing 21 has a generally triangular cross-section, the three apices of
the triangle corresponding to the three bearing elements 21a, 21b and 21c.
Because of this, the contact surface between the pivot 20 and the bearing 21 is
reduced, since the contact between the two elements 20 and 21 only occurs at
the faces 22 of the bearing elements 21a, 21b and 21c tangent to the pivot 20.

[0041] In order to obtain the same advantages as for the first embodiment described
above, the pivot 20, bearing elements 21a, 21b and 21c¢, and bearing support 23

are made by plasma etching from diamond deposited using a CVD method.



concentric to the bearing support 23. The support elenment 24 is
integral with the frane. [0038] The di mensi ons and positioning of

the bearing elenments 21 a, 21b an 21c of the bearing support 23 and
of the support elenment 24 are such that: - the bearing support 23 is
arranged inside the orifices 24a of the support elenent 24 wthout

t her e B&ichyansbtiemeftPCharaieddionehided wo pi eces 23 and 24, - t bee B&HPLIAHCH
el ements 21 a, 21b and 21c cone tangeBfSially into contact with the
support element 24 and are nmintained there so as to nmake the

bear i nd0@4#] pagure 33 iantelgh iHustvate mnbtrer ferdrelimMOFH Tiket drgan iacgorsiinporthe

23 and the bearin | enent 21b . and 21c di sions. such . .
that the i nﬁ ¥ ”BS‘?’i ﬁgﬁoﬁ'ngéoﬁﬁgﬁ{fgr%gﬁ H %'M%pa%(ﬁtforé@erzfgy A Tipg receiving
contact Wit fthd hmopizy dlas 20cirouier ftioh R dIRAHeAENE 138 T8 MEde2dd of Fok HRAfNg
21c conme tangentially intg contact with the pivot_20 by their faces

22. [0040] PHRENtE R apSdpi AYC ANdndld. fqdicalasishapes Tﬁﬁ@ﬁéﬁﬂg_eiements 31a,
Cross-secti anp, BRE 4fY %Qdagﬂecﬁﬁraﬁ%ed tHGutd 3 Bt oY %ﬁﬁmﬂgﬂt fHbir fackS2
21b ahd 2l1c. this, e

three bearing el ements 21a, ecause of
cont act sur foagesiseihwerypttIfas pangsnt Ksaidpivdhi@Obearing 21 is reduced,

The- 1 adaee 3067 Blvel HAER Al cbhBiBes 21 "h3ad MbRah 33 WG Forour
the pivot 2@naiptefidide kferosnter3ldao 33bt 330 drite 3sand sdpanicrgsiamasitdrpito the
R A SR e
from di amongigdepnsidiedrdgsiig a CVD nethod. Exact translation of PCT

application as filed Case 0876PCT/ ACH 9/8 [0042] Figures 13 and 14
i |1 ust (@Q44] Adrex previdedid @i shaperiglemept $60f angwlar 8 anchfjaviogt eits center,

g T ecel vera U SHE 548, ol FCR Intheddt intein S5 mi SUBRP Hch e
31 i s nade g inintégalwbledre figmeel enents 31a, 31b, 31c and 31d, of

o 3R G B bt DBl AR et 58 i R e s

pi vot 30 i stiangesh they $akdriinget idSide the orifice 34a of the support element 34,
they do not have a contact surface with said support element 34, but are
tangentially in contact with the bearing elements 31a, 31b, 31c and 31d.

[0046] The dimensions and positioning of the bearing elements 31a, 31b, 31¢ and 31d
are such that said bearing elements 31a, 31b, 31c¢ and 31d also come
tangentially into contact with the support element 34 and are maintained there so
as to make the bearing support 33 integral with the frame.

[0047] Moreover, the bearing support 33 and the bearing elements 31a, 31b, 31c and
31d have dimensions such that the maintenance elements 31a, 31b, 31c and 31d
are not in contact with the pivot 30, whereas the bearing elements 31a, 31b, 31c
and 31d come tangentially into contact with the pivot 30 by their faces 32.

[0048] Thus, the bearing 31 has a generally square shape, the four apices of the square
corresponding to the four bearing elements 31a, 31b, 31¢c and 31d. Because of
this, the contact surface between the pivot 30 and the bearing 31 is reduced,
since the contact between the two elements 30 and 31 only occurs at the faces
32 of the bearing elements 31a, 31b, 31¢ and 31d tangent to the pivot 30.



[ 0043] The pivot organ al so conprises a bearing support 33 nade up of
four maintenance el enents 33a, 33b, 33c and 33d of shape
conplenentary to the bearing elenents 31 a, 31b, 31c and 31d,

i nserted between said bearing elenents 31 a, 31b, 31c and 31d.

[0044] Al'so provided is a support elenment 34 of annul ar shape and
havi ng ExdchtransiotigeriPET applicetion afilddar orifice 34a, concentri cCase087hRCT/ACH
bearing support 33. The support eleneld8 34 is integral with the
frame. [0045] The dinensions of the four naintaining el enents 33a,
33b, 33e049hth GBldr &r ebtauctne ddmad advdrdagdshay foartiee ambadiyeehts nies débddnsbove,

f 34a,0f th re el t 3 t h t act
ourface w ¢ Hesaivalaf dBBReofa BERens 218, 15 had 21 gad S peoriia s bnon 23
contact w tard pedoesd b glahteithig3tor diadddhd 8dsosiked terbdgh [fo@éﬁlméfthscj

dlnen3|ons and positioning of the bearing elenents 31 a,
and 31[QP50hFigussich anea® Iigﬁirat%aa@fhﬁgemb@a@ﬁﬁrg @ﬁapfvgwrgm@cmnsi@l the

2 S0 come . HRRRA |/Rldoraihg o iR BRIl ' e [l PRSI o LhE IR ing fodith

are maint ai re so s to make ng éupport
with the frfreearbpoR4ligs asiredaesectionearngdheibegrisygpdras, 868 |tarﬁabetdmaosite the

bearing ele 3 d hav |nen5|ons uch th

Dhe ad ot o Bk 305 e nBSSas 418 Fii and W o BN 1FCEEIRORET 424 B0k Bl 20

with the pi The b3Bsedanpadsh tdne HrRABINGrEhGIE BERING1thE, piddtM0 8déh tramdheir
ially into contact with the |vot 30 q%ﬁggglr f aces

31 d cone t%ﬁ:%ené
32. [0048] OREOHEA IS §TVL 4Rais tangiMeoatdly RivRiAQ e qfffgis, the
four api cesc@fﬁta&hgur%@b@twééwtrh@smadwana%é heaahialr4 PRAFdNBe8! SHEOLS:

31 a, 31b, 31c and 31d. Because of I's, the contact surface between
t he pivot 30oriaet befwesadhe ﬁyogemgnbe%aed 41 eilyiescutseatcibatfaces 43 of the

bet ween the 5%‘%”34&{%2%3&%"% T%”t%né%{t%ltﬁ’e g@g{lﬁ@ at the faces 32 of

the bearing e d tangent to the pivot
30. Ex#s1{ Admtagemly)fth@@éeemmcesatlapmmancﬂ |4I4edax(ialslg Wé@@dﬂeb@hbt 40

10/ 8 [0049] In.,order to obtain t ad a es.as for th
Snbod! nont s2h048a ke Ratis 40 b ATDF28 6un e Tirehas U kst eosive 2

a, 21b and RigicaNf ohBenfaFuiRe reHeRofictidd are produced by pl asma
et chi ng from di anond deposited through a CVD net hod.

?0052] In order to obtain the same advantages as for the embodiments described above,
the pivot 40 and the bearing 41 are produced by plasma etching from diamond
deposited through a CVD method.

[0053] Figures 9 and 10 illustrate another embodiment of a pivot organ according to the
invention, very similar to that shown in figures 7 and 8. In figures 9 and 10, the
elements are used again with the same references used for figures 7 and 8.
According to this alternative, the pivot 40, formed by the ring receiving the arbor
2, has, on its perimeter, a circular groove 45 in which the three bosses 41a, 41b
and 41c are engaged. The groove 45 can be obtained by producing a pivot
having an upper crown and a stem, the stem having a smaller diameter than that
of the upper crown.

[0054] It is obvious that the shapes of the elements of the invention are not limited to this
description. In particular, one can provide for making a frame in diamond,

comprising an orifice for receiving the pivot, said orifice corresponding to the



[0050] Figures 7 and 8 illustrate anot her enbodi nent of a pivot organ
according to the invention. According to this alternative, the pivot
40, formed by the ring receiving the arbor 2, has a circular section
and the bearing 41 has, on its face opposite the pivot 40, three
bosses 41 a, 41b and 41c, and three grooves 42a, 42b and 42c. The
bosses E4thtranttbborasf®CZ drplieatien agfilmhged around t he pivot 40 sGehogAsRtT/ACH
their face 43 opposite the pivot 40 i1g8tangent to said pivot 40.
Because of this, the contact surface between the pivot 40 and the
bearing 41 ioﬁfia:eedﬂtti@@ibea'rln@m thich trenpret ishehy@mps, tthe Heafing | tRsR Befhgdhn
and 41 onIyTﬁccui ? faces 43 of the bosses 41 a, 41 b and 41 c
tangent to {"He9'5t B3 Oﬁéa' 2] Advantageously, the free spaces 44a,
44b and 44c existing between the pivot 40 and the three grooves 42a,
42b and 42c can be used as oil-sinks and receive a |lubricant, if one
must further reduce friction. [0052] In order to obtain the sane
advant ages as for the enbodi nents descri bed above, the pivot 40 and
the bearing 41 are produced by plasma etching from di anond deposited
through a CvD nmethod. [0053] Figures 9 and 10 illustrate another
enbodi nent of a pivot organ according to the invention, very simlar
to that shown in figures 7 and 8. In figures 9 and 10, the elenents
are used again with the sanme references used for figures 7 and 8.
According to this alternative, the pivot 40, forned by the ring
receiving the arbor 2, has, on its perineter, a circular groove 45
in which the three bosses 41 a, 41b and 41c are engaged. The groove
45 can be obtai ned by producing a pivot having an upper crown and a
stem the stemhaving a snmaller dianmeter than that of the upper
crown. [0054] It is obvious that the shapes of the elenents of the
invention are not limted to this description. In particular, one
can provide for making a frame in dianmond, conprising an orifice for
receiving the pivot, said orifice corresponding to the Exact

transl ation of PCT application as filed Case 0876PCT/ ACH 11/8
orifice of the bearing in which the pivot is engaged, the bearing

t hen being an



integral part of said frane. Exact translation of PCT application as
filed Case 0876PCT/ACH 12/8 CLAIM5S 1. A pivot organ (5a, 5b)
designed to allow the rotation of a piece (3) of a clockwork

novenent around an axis of rotation AA, conprising two elenents, i.e.
a pivot (7a, 7b, 10, 20, 30, 40) and a bearing (6a, 6b, 11, 21, 31,
41) recwEcvirmglaten of PAT splicatidags fills, 10, 20, 30, 40), one ofCmab&rePCT/ACH
el ements being integral wth said piee#g (3) and the other being
integral with the frame (1) of said novenent, said el enments having,
~at their opposite surfaces, shapesCsathiSt hat the section of one of
the el enents along a plane perpendicular to the axis of rotation AA
is circular, the cross-section of the other elenent along said plane
bei ng oM givct Wrgén (88, &@si%rﬁéﬂlﬁﬁaﬂé\ﬁ HRORS1AGEN D¥f Giee (BPbVaeodiiRrk
pivot (7a, 7b, 10, 20, 30, 40) and the bearing (6a, 6b, 11, 21, 31,
41), chdpaveBena@uNd amaxis &f relatisn Arhcoptisig tveueleawds ofe. eheiveing'a,
el enent s inN C g de,.f aty4l 2 |

Tt ns: g avidar) S el BRe8e T2 Fan B Rl dR LB R e 7o
coef fi ci e, 202 30TH@), ongai sactelediemis beinglimtegrdl withhsmidpiceei (3pdnd thd bihkr

the two el enents are. e . from.at | east one material intrinsically, .
havi ng aeqed'i}oq 838?%' &’@ﬁ&'eo?am?r@?ioéﬁa_ g oA %%Ielle({g%qtpikavm,:atéheir
The or garoppeens dufgcd shBpedBectpthat ti $8ctibn AMdna of EoeRAicRd 2BHgidblane
that said material intrinsically having a |ow coefficient of

friction Reieendicyar jredie @i of &otatien AA ¢ shiemlarn the crasresestipanof the other
accordin e i . cliai ; i X

e boar AR MRS Al B, REREEHLARIENS B a6l ARLES IReiioh it e
section, ketdeem thevgptvot féa, fi,Vidk 20780, #0) ahdishea bpatiyg (Feal6hs ddt 20n311 48,

char act et ALt A ENat BRGET odadre8 s B ¢ ot dighir gacn
edges of othechrehavaicbfom abludednebxratdrial iransdiedllyonawhg RClow coefficient of

appl i catian, as rfthl Td Case 0876PCT/ ACH 13/8 6. The organ according to
any one dficiqngngsafow yesr cegificiept-eri zed in that the pivot (10)

2. The organ according to claim 1, characterized in that the two elements are made
from at least one material intrinsically having a low coefficient of friction and a low

wear coefficient,

3. The organ according to any one of claims 1 and 2, characterized in that said material

intrinsically having a low coefficient of friction and a low wear coefficient is diamond.

4. The organ according to any one of the preceding claims, characterized in that the
bearing (6a, 6b), opposite the pivot (7a, 7b), has a circular section, and in that the

pivot (7a, 7b) has a polygonal section, the edges of which have been rounded.

5. The organ according to claim 4, characterized in that the pivot (7a, 7b) has a square
section, the edges of which have been rounded.



has a circular section, and in that the bearing (11) is nmade up of at
| east three bearing elenents (1l1la, 11b, 11c) of parall el epi ped

shape, nmintained by a bearing support (12), the face (13) of said
bearing elenments (1la, 11b, 11c) opposite the pivot (10) being
tangent to said pivot (10). 7. The organ according to any one of

cl ai ns Elact pardlatichefrat b@iitazienlad led hat t he pivot (20, 30) hese8s876PCT/ACH
circular section, and in that the bear/sg (21, 31) is nmade up of at

| east three circular bearing elenents (21 a, 21b, 21c, 31 a, 31b,

3lc, 3B)ThemergHrpadredipy te anpeeﬁ:rel cﬂ@biﬁﬁt%pptd 3(&%ra&3)lze§m thab ey st (10)
elenents (21 a, 21b, 21c, 31 a, 31b, 3lc, ld) bei ng arranged

t angent i a3 at §TqURY prSion. @pd, n3that tie bﬁﬁén@rééhisa&ﬁﬂeduﬁg()ft@i lepal Hhree
7, char acpef é’leh‘fénwgﬁat he bbqqy?)&gp%g?%ke&%peﬁﬂfgﬂ{téﬁﬁ%ﬁ by a bearmg

mai nt enance e emsnts 33b shape conpl
to the beammgt (e1|2én’ém facel( 3n,of Hid bsadng Bletentsi(d tal atb, $111)dopposute the

mai nt enan 33d) not having a contact
surface V\ﬁ?ﬁ?lt ﬁgsg'}@é?@%gjm ég,la pfﬁi(iwgan according to any one of
claims 1 to 3, characterized in that the pivot (40) has a C|rcul ar

section d in that the bearin (452 as, ngn its face opposite
pi vot /¢ 4Dy OHdaN BELHY 'P&F%@”Qir lgimsa1 toySpcharagterizedin atl”é%@t\fot (20,
three bosg®shdfd @rcufbkectibd, Shd ﬁ‘rﬁ rti?ét%@ Bé&rn‘ﬂ@ ({2@”9‘?5‘53 Prpad%au;Sj o?'aY‘Péast

(40). 10. The organ according to claim$9, characterized in

pi vot (40hressircidar besingmiementsel21aa2th rlg, 8iagd towdd c( 359), n@amtart@eioby a
to receivy ( r 1

ti mepi ecet?easrﬁ]g?sa@% Z)?tl 3 §§)n"§ahc14€58ar A%&}a rlngseéﬂ% Qﬁgag 0%1;51)3;1 \9b%1£\31d
or gan accloridg agahged taangenneliyotfo thée pivos (210 t39).10.

8. The organ according to claim 7, characterized in that the bearing support (33)
comprises maintenance elements (33a, 33b, 33c¢, 33d), with a shape complementary
to the bearing elements (31a, 31b, 31¢, 31d), circular, said maintenance elements
(33a, 33b, 33c, 33d) not having a contact surface with the pivot (30).

9. The organ according to any one of claims 1 to 3, characterized in that the pivot (40)
has a circular section and in that the bearing (41) has, non its face opposite the pivot
(40), at least three grooves (42a, 42b, 42c), and at least three bosses (41a, 41b,
41c) arranged to be tangent o said pivot (40).

10.The organ according to claim 9, characterized in that the pivot (40) has, on its
perimeter, a circular groove (45), arranged {o receive said bosses (41a, 41b, 41¢) of
the bearing (41).

11.A timepiece, characterized in that it comprises at least one pivot organ according to

any one of claims 1 to 10.



