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Case 2329PCT TR/ ert DEVICE AND METHOD FOR FI XI NG A

LI FTI NG ELEMENT TO AN ESCAPEMENT ANCHOR OF A CLOCK

WATCH MOVEMENT The present invention concerns a

device for securing a pallet-stone to an escapenent

pall et of a watch novenent, and nore particul arly Gase 2329PCT
device of this type that does not use shellac bond. TR/ert
The present invention also concerns a nethod for

securing a pallet-stone to an escapemant pall et of a
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backlash is a function of the penetration p of the tooth of escapement wheel 20 onto
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prevent the inadvertent release of escapement wheel 2, for example when there is a
shock, and sufficiently slight to ensure that the teeth of escapement wheel 2 are
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prevent the inadvertent release of escapenent wheel 2,

for exanple when there is a shock, and sufficiently

slight to ensure that the teeth of escapenent wheel 2

are 2- released in all operating circunstances in

order to obtain an escapenent-Z-with optinmmyield.
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Itis known that shape memory alloys have the property of being able to

undergo a reversible transformation from a high temperature crystallographic phase
called an austenitic phase, to a low temperature martensitic phase and thus being
able to be educated, in certain temperature conditions, to take configurations
corresponding to memorised states. In particular, if an object made of such an alloy is
educated to memorise a determined configuration in its austenitic phase, and the
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call ed an austenitic phase, to a | ow tenperature
martensitic phase and thus being 35 able to be
educated, in certain tenperature conditions, to take
configurations corresponding to nmenorised states. In
particular, if an object nade-8f such an alloy is
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one only has to cool the portion of the pallet
conprising the housing to a determ ned tenperature

| ower than the anbient tenperature, which will depend
upon the conposition of the alloy, in order to

i ntroduce and adj ust the palléﬁ‘stone in the 35
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stone and immobilise it in housing 18. In order for
the pallet stone to be gripped efficiently and
stably, jaw 32 has two flat, aligned gripping surfaces
32a, 32b for cooperating with_a face 14a of the
pal | et stone and jaw 34 conprTéés one gri ppi ng

surface 34a for cooperating with one face 14b of the
pal | et stone, opp03|te face 14a. 35 The gri pping
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can eat e severa
memory alloy having an austenitic crystallographic phase at ambient temperature. In

this case, a drop in temperature below the martensite/austenite transformation
temperature induces a deformation of jaw 34 bringing the latter into the loosened
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35

30 In order to adjust the penetration, one could
advant ageously use a device of the type described in
EP Patent No. 0918 264, which conprises neans for
heating the pallet, adapting it to allowjaw 34 to
nove between the gripping posi®iron and the |oosened
position. According to a second enbodi ment, pall et
portion 4a is made of a shape 35 nenory all oy having

CRrrRiara ket Fefiorvhe s WBAUERow b B NTortasf Brinspivre the jaw

behmind ihdts eostaed pbsaimustcenhat@atletautmfeoTWH easily be introduced into

:ﬁ%ﬂ%ﬁ{agta{éé%r?d zk{‘;%&?tﬁ)% ﬁooeﬁo%m&tdg%eoafd steld fﬁﬁq $ér tQ%F@w the

senéed
péasired weaglrationks sindgdhis wdiusineent maﬁévﬁe.:m r’r@ﬂeo@ne has only to let pallet

L SARES 84 Hsftﬁrfn thie hdWent %ﬂﬂ)‘el’rbﬁuﬂe% 'rétﬁrd jgﬂsﬁfrlgqts @%buﬁ{; PBsition. In

such that pallet stone can easi | x be i ntroduced

i Pfels" toHSﬁ@JPﬁgoei‘Strﬁtl'ﬂﬂ‘ R pgre@@ptth%ﬂau sioRg ITSG8$SRGY. ©AR has only
be @Idwqﬁlla%drfbrmajﬂ cooPtoddldw thelthdsfoi@atisre@mperature. By way of

PEBTIE e Bales e EF chpled BEb A VAN oPaL B q 894 fig st as o
amo@arrtﬂumnperature to return jaw 34 to its gripping
positi Iﬂrbr%érr{o n@é{k@ei pa%ll%t ﬁw%%?bt‘d%ceo\ﬁﬁ}ﬂhrsaéh%qﬁeﬂ{ or?e could for

repl ace necessary, one
t exaannle uspalNidi alsyrwithon maeﬂ%te(;&yéten!t@ tigasfeunatios temperature

UaﬁP@fc@hﬁﬁééd)tEbt{@&PEB@’téHd&SOBY way of exanple, the
a conventionpal cool

f | ux Sla&fpaggg H‘e F?ﬂ"?? 'ng’éﬁ’?rg‘P Qren 1§ 9amr Py epoling ‘%E@%ége'ow the
pmbhemsmerauamué transiernatioh téiaperacurb ogiican beaune inctbd fellowing

oo PR CoaDE k! o Mok P ethbit Papatying ruwnisn g 3¢ s in

cﬂiﬂmﬂpsm poeitio drigure @bafrdm-Sgmpefaervaryiaigy rhibe pastleeltlc phase at
'ﬂe%ﬂﬁénttt&n?é}%;bg uftfh PP DYK tﬁx?%dc{% foltRidkd et bel ow

tensite t'enite tran ornatlontenPeratur
t yiprtengie(austeniie Sapsforpationdempeieige 1sbinghthePallgtity the martensitic

O[Sha%U (il ahis leﬁefiatﬁ'ﬁéjﬁad ihQhis Prase | By BY i @FHinidg, bnh? it into the

m"ﬁa?«ﬁr?d&?ﬁ“n (B2 e RBIH s B8 enfthebteia ol t

t imertemdite Ak tehdenrensfbumation(temperéhee pad itég thies obhemed that the pailet

R ] 2 R Chon R PR BHRL AR Byt Sigmp ) 0 (v o
nieegdnsationgnethpd sen be r¢n6)atedtsewmaétlmeﬁperat ure and in

this phasgvedtRWisdr dtrdeiQirRed tPthadmibdirheAtd HBsdribed 20
| oosened position ( ur e pallet is

(Ei e t he
MpIPRCeioms arvf Y &5 derRSv V@&"“ﬁw%lﬁ%k?@?@@ﬂ’é’ﬂﬁ?@ﬁ}’?r@ems evident to
t thass blalgmin itlenatt eope batnidde Witrbut Hepastindfesm ats ecro\pecbf the

c HREngbP st Bh et b F o e PR BRI F cfygn 4
t ¢reuictloies eatisagedrie vhiot thatwdhjews Sgeaticd aevebie via thesffect of
llﬁ%aéigg\b?%élﬂgébﬁeg ulg‘%\‘érgsﬁvﬁgé L dith fr%kfnp?aw 32 with a single

bodf ment's descr | ere ore an
t STEPINBFUrEEs. Agcorting loanotha yABRNt; eRsr ekihelp® §d@‘@ld(ﬂ@?19f adhesive

fj @xteﬁdwgsmfa Ithd béifét 5tdné BAd &d p&ﬂl@th'ndhé’ grlﬁmﬁ@peé%n;dmworder to
rom on defi
(31851 19 a6 i otin® SRS s i rgrades Bt nafion ; e been
padjtistedh: 4 ¢his case, the adhesive used will preferably be an adhesive which is
resistant to shocks, to the detergent used for washing the pallets, and to aging, like for
example an epoxy adhesive.
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could be envisaged in which the two jaws 32 and 34 are
nmobile via the effect of heating or cooling. One

could al so envisage in a variant making jaw 32 with a
single 30 gripping surface. According to another

variant, one could al so add a-drop of adhesive

extending onto the pallet stone and the pallet in the

gri pping position in order to stabilise the securing
oé!ET@;Eallet stone to the latter once penetration P

h adjusted. In this case, the adhesive used

w Il preferably be an adhesive which is resistant to
shocks, ;to t '

and to %l gi Ré\n&? ﬁﬁ‘tsg{il.g'% %[gzﬁlgg%t%,ﬁ% teOV\%igée eﬁwla‘rait ;ﬁéﬁ’hle %éﬁldlng at
- lpastnal INBsing Meviderkfor cacevingaaichppligt ptahe,ecthamamnzedm that the
eﬁQ%PBHf%BH iRl i) sdlé‘ﬁbﬁ‘a‘?ﬁdqg ndde dr&asHap@ Al Shi&\Pable to undergo

DTOVI for recel ving sal d pall et st one,
P ey e oaformalanror e auplenie CryS EHIPSTGN o bR Iy martensitc

seystaleytspiilg phasgrade of a shape rrermry alloy able to
under go agrevers bl e tra

erene: asheiRbHerss AbRo h B §rcha S eadp fhat thespalet
cpyr§orlnchgimgeaicchqisagedoed. noBgdp thierpgleiestoreeinac sudrstiintigl manner

t\%%lln gé@ %Het%&f’tmﬁg ﬁﬁhé%&eﬂs%?%ﬁs&hggﬂrﬁgh !:gha e%)gﬂc{hi 5 the pallet

I NC ousli n does no
i ptoae saibae amvedlin said hevsingused i Hiaditheatallet pqmrt unglndnng sald

' ﬁ‘odsh‘% %F&f‘?r‘:ﬁs‘ the %%Vétts?ér{e%{é‘toéﬁcppﬂﬁﬁﬁﬁm&lﬂ mnttﬁ@5ustenlt:c

t he in said housing I n
t Wé{?ta CP%HFH}J{F PE@Sep‘MI'r‘ {5 the PRIt PRdiA S aHhe ambians L%ppﬂjature
securel §. gsemmghjewnalab@drdﬁgwelaWnencr&aaddemhluethat the pallet

Vﬁér} %r9 [} é‘% &gl ﬁaic{ ﬁ%u Tpes orr,}e'stnI ?g?p {I’% 3 tgl}l hai $u spa%%gl manner
t ehpesaid padet pBrticBas unrtha gustewitic eryatajogrdphig phase ihrthat, the pallet

C&l@ﬁ@ﬁé{? b mgﬂ th &Ji@hoﬁg‘rl‘fgp%ﬂh i®tha fl’\ ﬂa'll@tgbdr(m %%mg said

Sal ou5|n9 oes no r ne in
siBSinentacurenaineepe Pak'éﬁtwuvﬂwq@aﬁa'cé@albbp@m@h isj ig thmmﬁﬁensmc

igﬁsttantbgtram@ buééeahmnréqhaabuecf peh@ﬁ @s §tUcﬁ8 afribfdnt té?ﬁp@aﬂuk@t
sSton

ool et Bor BPUTE bt lpaites B Py SbEaeuiny gy the Bousing

t belepalté@by pwsnmniifend sabel aplaltd elospor the direttioni of théRousing.

martensiti Bevicd ﬁééo?cﬁ n}gé’%@&ﬁi & cﬂQ?at%?en\é@&: | th%eg n%i?‘]a'wen% fixed and

portlon IS
aeeolpwi s grobie hefyesh afivet RﬂS&lDﬁ@a“Qﬂiaﬁ saesened E@Blﬁlcﬂﬂ inwdiich the

t Bﬁleh@tﬁﬁé ESn bk %tﬂ'}%hbé‘ﬂ ﬁwﬁﬂth@%ohé}o‘@ ah@ HTdv%' El'?éiielhoalﬁea second

e to ¢l ose |n t direction ou3|n
Dé‘?ﬁ't@é‘ Rled NG HpPtng Ftﬂsalpmmwh'eh énedla*fvé ﬁP%‘é‘ﬂ'leﬁ'ptt%Pa'!?t stone
f ancsimmebiNiseshé palﬁad stimg in m@awquaw | s mobile between a

first f ] ich

the " oo erbaRefordito lpicaines TR LA Sfsh g includes

amab frad\adignedhgripping safetea ape dothdt a pesindijam irchldesa dripping surface
| th

P PRE BRghtalf oy B PR LB HE REF UL Bshictind, o°

hou3| ng’- z%eceslnng)élwé@aa@qs@nmtmgnxthae aregeding clagns, characterized

CRahAGhRS dHapd nhéhwérb%iloyalsfa' iskel bAMitaRRUARY. WO fl at,
al i gned gr i ppi surfaces and in that a sécond
i ncl ude% %‘E‘naa &lc% 8F¢asging to any of the preceding clai s charactenzed

in that it further includes a drop of adhesive extending over the pallet stone and the
pallet in order to stabilise securing of the pallet stone on the pallet.

9. Method for securing a palilet stone to an escapement pallet including the
steps of:
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arranged substantially facing said two gripping

surfaces of the first jaw. 7. Securing device

according to any of the preceding clains,

characterized in that said shape nenory alloy is a

ni ckel and titaniumalloy. 30-8- Securing device

according to any of the preceding clains,

characterized in that it furt her i ncl udes a drop of
adhesi ve ext endi e pallet stone . an he

pal | et ~ PRPVSIN? p?’%‘ﬁi‘)&ﬁuaf‘g $8 CSERAMHY péfett'rﬁg“‘%{éﬂ fitdpast one

s homsngior réueiviral $aid palet sfvbe hibd phitet paetnringgdiag pait Ihetjsmg being
_Sg%rdg otf?' Osf/ﬂg%g %%%%”E eflz.v‘?é {oeﬁndegio Oéjgévg%ébégﬁ'gnQB%’ast:oﬂ ffom an
pawtelnltl¢ pArBladogrgphic phasesat aomiertderspergture to 2 eweliensitig
sgflygtangérgsﬁlc%gg@ the paI I et portl on including said

housi ng” bei ng of menory alloy able to
under go%”&"&%ﬁ‘@ PB!’% ppft'@ﬁsﬁ'tertfheamﬁaﬂn&'trt‘ocfwﬁa"ographlc phase;

aust eni intredGeiyg thal Janet Aeid istdPRaseudihg;anbi ent

BrT ngp it paT BB P 47 Fi LS PRLL DS e
ctw@tpaﬂhb@ghetpsl’tmrm iplsasiétousingi nt r oduci ng t he pal let
stone it OM%F% Péécﬂﬁ%? g?[ét%%nQQO%ﬂ'e% @% BEP ettriﬁc%hing the

into the aus ic cr ographr ¢ pha
t8egF PP the pall et stone in said housing. 10 10

'VE‘t hod. f@Kid bélﬁgs@né’%hb %F] é&éﬂ%@nér@ Qﬁét W@@%ast one

pallet jnclu step
sPYHRS af%Fﬁ'V&Q&ﬁ%H%H Stﬁa? 1 tB@ PPH'?&IPBBEOHQ”%C’"P%%F hBH%”Q being
hmsengafsnaper ROV algaywaitopﬁldbﬁjo HicvBBibld h@nsﬁ@drﬂaeﬁbn from a

rti Jdncludin sal Si a.shape
b g RSy H e Eblnnta gt Mirp el 1 albidnif?
t expigflegraphic phase,om a 15 nartensitic crystal |l ographic
hase a
s o B AT G e B ML ot
i nto theradddingi h?lR?”‘éfr%@ledNOdQ? Ap¥siegiphase; -
intr Oduﬁml’@h(} §8d Féliét Bbrtioh M8 thehartémstid ¥astaiGraphic phase in order
in |et. portion into the martensitic
{Oﬁ' Fgé’@ ’@’%ﬁ%@g‘ OUM"Brder 20 to grip the pallet
stone ih skiethoddorssengringld paldttstome dcosrdsgcturclaig Seor 10,
. ' |
DRSO RS BARRE DB il o ggnggve xtenai
apysiryhapaliet sioop aod thedpaliet nerderite stibiige trm/szacunh@ Ob@IeIP@ﬂet stone
s{cane paid a?t@ﬁthﬁ%ltép%f rfﬂpﬁ\gqﬁé phiRkt 8{oABI | i se the

securing of the pall to the pallet after the
step of gripping the pallet stone.



