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The present invention relates to a method of at least
partially correcting the anisochronism of the electromag-
netically maintained oscillating regulator member of a
timepiece of the type forming the subject of Patent No.
2,945,840, Beyner et al.,, issued July 26, 1960, that is to
say, a timepiece in which the regulator member is rigid
with a magnet oscillating in the neighbourhood of a ring
and . producing by induction, in a pick-up winding, an im-
pulse signal controlling the feed of a driving winding, at

the rate of one driving impulse per oscillation of the bal- 2

ance wheel.

The inveniion also concerns the timepiece obtaned by
the application -of this method.

The regulator member of a. timepiece, whether it be
electromagnetically or. mechanically maintained, always
has residual anisochronism, regardless of the measures
applied to render it isochroncus.
ent invention is further to reduce this residual anisochro-

nism, or even to eliminate it, by creating by means of an

action on the device by which the regulator is maintained,
a directed cause of anisochronism such as to.compensate

“at least partially for the aforesaid residual anmisochro-

nism, : }

The method according to the invention is characterised
by the fact that the cause of directed aniscchronism is
created by disposing the ring and the oscillating magnet
slightly eccentrically in relation to one another.

The timepiece according to the present inventionis
characterised by .the fact that the ring and the oscillating
magnet are disposed slightly eccentrically in relation to
one another.

The accompanying drawings, in which only the parts
necessary for an understanding of the invention are shown,
illustrate by way of example two constructional forms
of the subject of the inveation..

"FIGURE 1is a plan view of -a detail of a first con-
structional form of a timepiece, and -

FIGURE 2 is a plan view of a detail of a secoend con-
struciional form of a timepisce.

In the first constructional form, the balance wheel of
the timepiece consists of a magnetlsed bar 1 oscillating
within a ring 2, in the plane of the latter. The magnet
is subjected to the action of a regulating hair spring (not

shown). The ring 2 has two lugs 24, through which there

extend fixing screws 3 engaging in the plate 4 of the
movement frame. The ring is intended to divide the
magnetic flux of the magnet 1 into two partial fluxes §
and 6.

The ring 2 supports a pick-up winding 7 and driving
winding 8 of pancake type, situated in the air gap. Dur-
ing the travel of the north pole of the magnet past the
pick-up winding 7, a current is induced in this winding
and is transmitted through an amplifier circuit (not
shown) to the driving winding 8. The operation thereof
is described in detail in Patent No. 2,946,940, Beyner
et al.

The ring 2 is open at 9, at a point diametrically op-
posite the pick-up winding 7. A cam 19 rigid with a
slotted control head 11 ds pivotally mounted on the frame
of the movement, between the two ends 2a¢ and 2b of
the ring. A spring iz'in the form of an open ring, fixed
to the movement plate 4 by a screw 13, acts on these
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cnds of the ring so as to maintain them against the cam
10. Owing to this arrangement, it is possible, by ma-
nipulating the control head 11, to open or close the ring -
to a variable extent, thus creating between the ring and
the oscillating magnet an eccentricity by which the oscil-
lations of the magnet are magnetically affécted.  The
anisochroniem thus introduced into the oscillating sys-
tem, and which is adjustable, can at least partially com-
pensate for the causes of anisochronism present in any
oscillating regulator (balance wheel-hair spring system)
of a timepiece. )

Thus, by turning the eccentric 18 in such manner as
to 1'educe the width of the slot 9, the magnet 1 is moved
towards the surfaces of the ring designated i4 and 15,
whereby the small arcs of the oscillating magnet are ad-
vanced. On the other hand, when the width of the slot
9 is.increased, the surfaces 14 and 15 of the ring are
moved away from the magnet I, whereby the small arcs
of the magnet are retarded. ) .

The width of the slots in the ring may be adjusted by
means other than the cam 16 described and illustrated.
Thus, it is possible to use, for example, a wedge- shaped
spacer member introduced between the ends of the ring
and shifted by means of an adjustment screw.

The slot 9 in the ring has, in addition, the effect of
reducing one of the partial magnetic fluxes of the magnet
in favour of the other whsn the magnet occupies a posi-
tion differing from 1its position of equilibrium as illus-
trated in the drawing, whereby the quality of the signal
induced in the pick-up winding 7 is improved (see Patent
No. 2,946,940, Beyner et al. In order that this effect
may be retained, the cam 1¢ and the spring 12 will con-
sist of a non-magnetic material. .

In the constructional form of FIGURE .2, the ring
designated 16 is maintained in position on the plate of
the diagrammatically illustrated movement 17 by four
screws 18 disposed at 90° with respect to one another
and adapted to be screwed in studs 19 fixed to the plate
and bearing radially against the ring. The balance wheel
also comsists of a bipolar magnet, here designated 29,
which rotates within the ring, in the plane of the latter.
By screwing or unscrewing the screws 18 to a variable
extent, it is possible to.produce in all directions an eccen-
tricity between the ring 16 and the magnet 20, which
eccentricity is of adjustable value. This eccentricity and
its direction create by magnetic means an anisochronism
of the oscillating member, whereby it is possible, as in the
first constructional form, to compensate for the aniso-
chronism of the adjusting system of the timepiece.

The invention is not limited to the constructional forms
described and illustrated.  Thus, the oscillating magnet
need not itself constitute the regulating balance wheel,
but may be distinct therefrom.. The magnet and the
balance wheel will then be rotatable with one another.

What I claim is:

1. In a timepiece having an electromagnetically main-
tained regulaior of the oscillatory type inherently prone
to anisochronism, which regulator comprises an oscilla-
tory. permanent field magnet, and a ring of material
of high magnetic permeability forming air gaps with the
poles of the magnet and so forming flux paths with said
magnet as to divide the flux of the magnet into a number

of partial fluxes equal to the number of poles of the

magnet, the feature that said ring and the oscillatory
magnet are disposed slightly eccentrically in relation to
each other so as to produce magnetically as the result of
the eccentricity and oscillation of said magnet, anisochro-
nism in the regulator at least partially compensating for
the anisochronism to which the regulator is inherently
prone.

2. In a timepiece having an electromagnetically main-
tained regulator of the oscillatory type inherently prone
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to. anisochronism, which regulator comprises an oscilla-

tory permanent field magnet, and a ring of material of
high magnetic pérmeability forming air gaps with the
poles of the magnet and so forming flux paths with sai
magnet as to divide the flux of the magnet into a number
of partial fluxes-equal to the number of poles of the
magnet, the featare that said ring has 2 radial air gap be-
tween adjacent ends thereof and is so disposed in form-
ing the air-gap as to introduce eccentricity between itself
and 'the oscillatory magnet for the magnet and ring to
produce magnetically as the result of the eccentricity
and oscillation of said magnet, anisochronism in the regu-
Jator at least partially compensating for the anisochronism
to.which the regulator is inherently prone.

3. In a timepiece having an electromagnetically main-
tained regulator of the oscillatory type inherently prone
'to. aniscchronism, which regulator comprises an oscilla-
tory permanent field magnet, and a ring of material of
high magnetic permeability forming air gaps with ths
poles of the magnet and so forming flux paths with said
magnet as to divide the flux of the magnet into a num-
ber of partial fluxes equal to the number of poles of the
magnet, the feature that said ring has a radial air gap be-
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tween adjacent ends thereof, and said regulator includes -

adjusting means engaging said adjacent ends of the ring
for the positions occupied by said ends relative to each
other to be altered to produce slight eceentricity between
said ring and the oscillatory magnet and for said ring and
" magnet to create magnetically as the result of the eccen-
fricity and oscillation of said magnet, apisochronism in
the regulator at least partially -compensating for the aniso-
~chronism to which: the regulator is inherently prone.

4,-In a timepicce having an electromagnetically main-

tained regulator of the oscillatory type inherently prone
to anisochronism, which regulator comprises an oscilla-
tory permanent ‘ficld magnet, and a ring of material of
-high magnetic permeability forming air gaps with the
poles of the magnei and so forming flux paths with said
magnet as to divide the flux of the magnet into a number
of partial fluxes equal to the number of poles of the
‘magnet, the feature that said ring has a radial air gap
between adjacent ends thereof, and said regulator includes
a rotatably mounted ¢am disposed in the air gap between
said adjacent ends of the ring, said cam operably engaging

the ends of the ring and on rofation altering the dimen- 4

sion of said gap between said ends to produce slight eccen-
tricity. between said ring and the oscillatory magnet and
for said ring and magnet to create magnetically as the
résult of the eccentricity and oscillation of said magnet,
" amisochronism . in the regulator at least partially com-
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pensating for the aniscchronisg te which the
inherently prone. :
5. In a timepiece having an electromagnetically main-

tained regulator ofthe oscillatory. type inherently prone.”
to anisochronism, which regulator comprises an oscilla-r

tory permanent field magnet, and a ring of material of
high' magnetic permeability forming air. gaps with the
poles of the magnet and so forming flux paths with said
magnet as to divide the flux of the magnet inio a number
of partial fluxes équal to the number of poles of the rhag-
net, the feature that said ring has a radial air gap between

adjacent ends thereof, said regulator includes a rotatably

mounted cam disposed in the air gap between said ad-
jacent ends of the ting, and resilient means aciing upon
said ends of the ring to maintain said ends against said
cam, said ¢am cn rotation altering the dimension of said
gap betweeén said ends to prodice slight eccentricity be-
tween said ring and the oscillatory magnet and for said
ring and magnet to create magnetically as the result of
the eccentricity and oscillation of said magnet; aniso-

chronism in the regulator at least partially compensating
for the anisochronism to which the regulator is inherently

prone. ‘

6. In a timepisce having dn electromagnetically main-

tained regulator of the oscillatory type inherently prone.
to anisochronism, which regulator comprises: an. oscilla-
‘tory permanent field magnet, and a ring-of material of

high magnetic permeability forming air gaps with the
poles of the magnet and so forming flux paths with said
magnet as to divide the flux of the magnet into a number

cof partial fluxes equal to the number of poles ‘of the

magnet, the feature that said ring is mounted on a frame,
said frame supporting screws which oppose each other
and axially extend generally radially of the ring’into

regulator is

contact with the circumference of the ring for displacing. -

the ring in the plane of the ring to produce slight eccen-

- ricity between said ring and the oscillatory magnet and
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for said ring and magnet to create magnetically as-the
resuli of the éccentricity. and oscillation of said magnet,
anisochronism’ in' the regulator at least partially com-
pensating for the anisochronism to which the regulator is
inherently prone.
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