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Abstract (en)

The spring (1) has hairsprings (3, 5) comprising curves extending in planes, where each curve has continuously variable pitch. The curves are
symmetrical relative to a straight line (A) parallel to the planes, and pass through a median projection plane (P) of an attachment element (4). Each
curve is arranged such that specific relation is zero to reduce displacements of center of mass during contraction and expansion. Each hairspring
has H-shaped counterweights (8, 8', 9, 9') to compensate for unbalance formed by a mass of the element and personalize anisochronism slope of
the balance spring. The specific relation includes a moment of the balance spring of order n, length of the balance spring and curvilinear abscissa
along the balance spring to the power of n and parameterization of the balance spring by the abscissa. The balance spring is formed from silicon
and includes a part coated with silicon dioxide.

Abstract (fr)
L'invention se rapporte a un spiral (1) comportant un premier ressort-spiral (3) dont la courbe s'étend dans un premier plan et dont la spire interne

(6) comporte une virole (10), un deuxiéme ressort-spiral (5) dont la courbe s'étend dans un deuxiéme plan paralléle au premier plan, une attache (4)
solidarisant la spire externe du premier ressort-spiral (3) a la spire externe du deuxieme ressort-spiral (5) afin de former un spiral (1) double en série.
Selon l'invention, la courbe du premier ressort-spiral (3) et la courbe du deuxiéme ressort-spiral (5) comportent chacune un pas continlment variable
et sont symétriques par rapport a une droite (A) parallele aux premier et deuxieme plans et passant par le plan médian de projection (P) de I'attache

(4) et chaque ressort-spiral (3, 5) comporte en outre au moins deux contrepoids (8, 8', 9, 9') afin de compenser le balourd formé par la masse de
I'attache (4) et personnaliser la pente d'anisochronisme du spiral (1). L'invention concerne le domaine des pieces d'horlogerie.
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