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According to yet another embodiment, it is possible to select a determined turn
portion and vary the width of the strip locally in order to act on other parameters
favourable to isochronism. This increase may be achieved for example on the inside



curve, on the outside curve or on both curves at once,
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- Figure 10 shows a mode of securing a spiral according to the invention; and
- Figures 10A to 10E show other forms for securing the spiral to the centre.
Figure 1, which is partially torn away, shows a sprung balance of the prior art
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c oadetaratianf metses fromlamilicog weferpBefererampmianibegnadesinl pactivular to the
VVafn%fhoHQ dibcRieBs Lr{ 95 Patdrt ﬁfo& n? 5?“[1 6?‘[15}1'#] 8578958 ec% Seirnmg

i nterface; destr

L NNi
hefgfsieration mﬂtease dbe @zﬁ%md baa.icra"v rensiste ohibe followdng $teps:by

C. Har engliplyifig a|smc&n Wafep Eo Honsbtrte &BQH 1gt an ﬁn@ﬁlhhﬁ%éicg'?nterface
to S|I|ct§ f\$3 {e\tE abr cat Jechni cal

MNE' 90, DG Pﬁg% o %PP?'FP st beight " e accgrdagge 8!65' the

- hethod tigseribeddy QyHarbodtel bt Wfapmnmammlmmhcto silicon-

&2?2?1@?!’8{0?%%{)&{ er:éi lﬂl est Oé;%?\ﬂ%ﬁ(si) V\%é)rﬁn, November

me¥h®a81-865uch as vvet met hod chem cal etching, dry

IOI asma Shfhing % @ésl@f%lﬂﬁg‘h Shyorre Sor{dYHb to tﬁé‘geﬂred spiral

Eatlngt e spiral fro e Substrate.
‘%/ di rensions of a spiral, it is obV| ously

EOSSI bl -aaf-temdg trecsilizoh m;mus tﬁ@sd&ﬁﬂt@aﬁiadt@mhhwm known methods,
o 5 U Y BB e o g Bgon o o

t d nventi on, the LI GA nethod, known since the
m ddl e %fepéﬂﬁpg aPﬁSrﬂ the Qut%trfa{er st st ep the

nmet hod basi ca SIS S I'n spreadin positive or
negat i \%'V?Jhtned/reé\sis@@" dmegnsions B2 poifad | lﬁ@wlgu@vyowaeead

Wi ddvantag 6y tf:lrﬁarﬁifadtlﬂ'ﬁ 6tlﬁem Wﬁétcﬁ’est frark h%ﬁ&ﬁe smcon wafer.

corres ond d str p.hei and
f or ni ng rdr%?? %PW&? ?J&WHY P@fﬂ{‘ Bc‘for’i@“g to the invention,
ddbé LEIA methaal, koown since ﬂm n'dﬂa!esnf tHe F0simaked))n a first step, the

P fciRbl bAGSIBRONCIATH SBENES o Fobfifk Bbhegellle BralBEaRT gp o
ﬁhlgstéﬁte aravinpslyi coated with a saasificieblpyar; ovey adbickmesiscarresponding to
f QFe Q¥svERl g Reigiit ﬁ‘aérﬂ%rrmﬁﬂ 5141(51@9« sﬁ'ﬁgturéjéorméﬁgnqu to the

conpressi on a Interin as |

nano ticle
f e @%% ifak.confoundyspeans: of AJpaskciat Phgtolitparaphy and chernical etching.
20@&/5@6&&8@1%, said hollow structure is filled with a metal or a metal alloy either by

electroplating as indicated for example in US Patent No. 4 661 212, or by nanoparticle
compression and sintering, as indicated for example in US Patent Application No.
2001/0038803.

In a last step the spiral is released from the substrate by removing the
sacrificial layer.
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In a last step the spiral is released fromthe
substrate by renoving the sacrificial l|ayer. -7-

CLAI M5 1. Sprung bal ance resonator spiral having its
arbour (9) pivoted between a late (7) and the

bal ance-cock (6), said spiral™(10) being forned of a
strip made up of a succession of turns having a pitch
"p" between them the end of the inside curve (11)
bei ng secured to the bal ance arbour and the end of the
outside curve (14) being 5 secured to the bal ance-cods
( 0 a part secured thereto, wherein the turns
are formed of a single strip fromthe Inside curve
(11) togt h§p,9H§, %E.lgﬁ%& #Hs\ﬁﬁatbiﬁﬂiraﬁlh_ﬁvih@itﬁ arboav () pivetedbaiween a
portions conprise et ween . t :

P otec@napc g planse-cogs 15, it Sirdl 31 st Birh@F BrE ShipHhade up of

ex kGedeREion 8f LB RAVING Apiletetpr betweep'therns thaend iof 1he ingige curve

Mo pes gkt W fs HeRioe il 33 3 &Relfithe bliieldpve (14) being

10 requl arly. f
pedspmn i el S R
2 6o hrﬁ‘%sﬁk B tﬁ;%f}gmttﬁeﬂsiﬂé’ﬁulve cptcbb autsideicurve {143 and have,
tf?ém (% he t
g oo by L BRI Lt o ve
( é&iht ofttaShine Rl to Bes extdiioTga tectangulansection st £ belghtlk gnd pon

{ o Mot .

il St b ARy 15 e o s

t Regyuieirigéront thersiside cgpe () tewards H18gsife AUVe; H N,

char act g1 g6l LRedriiG 18 R 1] SRaraétendealin that thispitch ipYbotween
ar

14) h [ocidin 11 ara pitaiy fp
L e e e e e s Agg 1) B U s curve

cip)m 1, characterised in that a portion (12) of the
LR 1 . ; \rclsf the insid
| nS1de gu; ﬁig\{}éoéorﬁ@g 18 R Y hrhdienis< in it aPdrtordef the inside

curve (14 ger section 20 .than that, of
stuive (f1)has mdarger segtionfaarothabef the, Fﬁ@.fc’%".""%ﬂﬁ F’fﬁhe ottid}fums.

accordihag gair%[a%bam' thg t6 BRArAAY Exaractdrised in et atpostiomed thie outside
curve has a ossnmgnn .t onfi j [ .
aap d1hgee @ arapr Spoin et oihe Spbiril alf of B8 i tums
that the, i Bgirsleccendingeo cliim 1, sharacteriersdn §jata portion (12) of the
sel f-1 ocki washer 7) e .0 @Jp)q-,gv'brm section
t H@‘deﬁ'”ﬁaﬁbaﬁia%gg‘%ﬁr%&a@ tg@g%t?‘?jgicntﬁ’gs(posi ti onagird

s phianathatoof thenstrip foroning 2lbgr the othes iB%-ance (8), thus

al | owi ng t Be;gli3baRaFR taRMAiMAM, endrattedsedih thatiiee ipsidatcuofe has a
origin of the spiral "of Archimedes to be controll ed
wiGrpssreanpdype eNMGHEUPEt ati onal axis of the bal ance o
(8). 8. 7Spihiral seading tognyof clamer & 6.charastarspd yutal e inside

oPDbte L) RSP LA SRR el 17orfet S penamm e 25
strip and acting as a collet o position said sp;ral on the afbaiir (9) of the balance (8),
thus allowing the distance and orientation of the point of origin of the spiral of
Archimedes to be controlied with respect to the rotational axis of the balance (8).

8. Spiral according to claim 7, characterised in that the self-locking washer

(17) has a thickness greater than the height *h” of the strip.



