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Description

[0001] The present invention concerns a method for
processing an unfinished optical lens member for man-
ufacture of an optical lens.

[0002] Anoptical lens is generally manufactured in ac-
cordance with user specifications. In the case, for exam-
ple, of an ophthalmic lens for the correction or improve-
ment of eyesight, the ophthalmic lens is manufactured
according to a user prescription corresponding to the vis-
ual requirements of that user. In addition, the shape and
size of the spectacle frame supporting the ophthalmic
lens is taken into account. At least one of the major sur-
faces of the ophthalmic lens is processed to provide an
ophthalmic lens according to the user prescription. The
contour of the finished ophthalmic lens is edged accord-
ing to the shape of the spectacle frame on which the
ophthalmic lens is to be mounted.

[0003] An optical lens is generally manufactured from
an unfinished optical lens member such as a semi-fin-
ished lens blank. A semi-finished lens blank generally
has two opposing major surfaces at least one of which
is unfinished. The unfinished surface is typically the sur-
face corresponding to the back surface of the optical lens
which, in use, is orientated towards the eye of the user.
The unfinished surface of the semi-finished lens blank is
then processed according to the user’s prescription to
provide the required surface of the optical lens. An optical
lens having finished back and front surfaces is often re-
ferred to as an uncut optical lens. The uncut optical lens
is then edged according to a shape of a frame of the
optical lens in order to obtain an edged or cut lens.
[0004] During processing of an optical lens, an optical
reference point is defined on a surface, typically the fin-
ished surface, of the unfinished optical member to pro-
vide a reference for when the finished optical lens is in-
stalled on a frame. The optical reference point, often re-
ferred to as the optical centre, is defined from the point
of an intersection of the primary gaze position, coincident
with a pupil position of a user, and the front surface of
the optical lens when mounted on a frame worn by the
user. In the case where the optical lens includes a prism,
the optical reference point defines the point on the front
surface of the optical lens at which the prismatic effect
of the finished optical lens is determined. Such a refer-
ence point is often referred to as the prism reference
point (PRP).

[0005] When the lens is a unifocal lens, the optical ref-
erence point is located at the same position as the fitting
cross. When the lens is progressive addition lens, the
optical reference point is determined from the position of
the fitting cross, for example the optical reference point
is located 4mm below the fitting cross and spaced 2,5
mm laterally on the nasal side of the lens.

[0006] The fitting cross is a temporary marking written
on the finished surface of the unfinished optical lens
member and on the finished surface of the optical lens.
If the temporary markings are absent or have been
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erased, it is always possible for a skilled person to posi-
tion the control points on the lens by using a mounting
chart and permanent micro-markings.

[0007] An example of a semi-finished lens blank from
which an optical lens is manufactured is illustrated in Fig-
ure 1. The semi-finished lens blank 11 has a generally
cylindrical shape. The contour 12 of the optical lens to
be manufactured from the semi-finished blank 11 is out-
lined within the semi-finished blank, and the optical ref-
erence point OP ofthe optical lens is defined. The contour
12 which represents the edge of the finished optical lens
is defined according to the shape of the frame supporting
the optical lens

[0008] In general, in order to facilitate processing dur-
ing manufacture of the optical lens, the optical reference
point OP of the finished optical lens 2 coincides with the
geometrical centre reference point GC of the semi-fin-
ished lens blank 11.

[0009] The geometrical centre reference point GC cor-
responds to the intersection of the horizontal and vertical
centrelines of an unfinished lens member. During man-
ufacture of the optical lens the optical reference point OP
and the geometrical centre reference point GC corre-
spond in general to the rotational axis of the processing
devicefor processing the unfinished surface of the optical
lens.

[0010] Inthe case wherethe frame onwhich the optical
lens is to be mounted is shaped such that the nasal (d2)
and temporal (d1) distances, respectively defining the
distance between the optical reference point and the na-
sal and temporal edges, are dissymmetric, a semi-fin-
ished blank 21 of significantly larger diameter is required
in order to be of sufficient size to enable an optical lens
of the required size to be obtained. However, this leads
to wastage of the optical material of the unfinished lens
member, as illustrated in Figure 2. In some cases in order
to enable such large diameter dissymmetric optical lens-
es to be produced from standard sized semi-finished lens
blanks the optical reference point of the optical lens to
be manufactured is offset from the geometrical central
reference point of the semi-finished lens blank by a con-
stant decentering value, ie. without any connection with
the frame shape. During processing of the unfinished sur-
face of the optical lens, the semi-finished lens blank is
blocked at the optical reference point such that the optical
reference point coincides with the rotational axls of the
processing device for processing the unfinished surface
of the lens. However, the processing steps of the man-
ufacture of the optical lens are not geometrically centered
leading to problems such as uneven surfacing, polishing
etc. Moreover the amplitude of the decentering is also
limited by processing limitations.

[0011] US patent application US 2008/0007690 dis-
closes a method for automatically preparing the lenses
of a pair of eyeglasses for mounting in a frame selected
by a user, Each lens is provided with a surface having a
reference center. The method comprises the steps of ac-
quiring information representative of the outline of the
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rims of the selected frame, of the outline of the lenses
and of the position of each of the pupils of the user relative
to arespective rim of the frame. The outlines of each rim
and of each lens as well as the position of each pupil are
then displayed nn an LCD screen of a computer system.
On the screen, each lens is positioned on a respective
rim so as to make the reference centerof the lens coincide
with the determined position of the pupil relative to this
rim. If there is a gap between the outline of arim and the
outline of a lens, both lenses are virtually displaced so
as to eliminate the points of intersection found between
each of the outlines of the rims and the outlines of the
lenses. The computer system then displays the values
of the prisms induced for each eye by any modification
to the centering of each lens in the frame. It is then up to
the optician to determine whether these values are ac-
ceptable or not.

[0012] With the increasing trend to larger and larger
spectacle frames, for example wrap or shield style spec-
tacle frames the problem of producing optical lens from
unfinished lens member is exacerbated.

[0013] Typically a set of semi-finished lens blanks
made up of 4 types of semi-finished lens blanks having
different diameters is used, for example 50mm, 60mm,
70mm, and 80mm. Each of these diameters corresponds
to a size range of optical lenses to be manufactured. Gen-
erally a semi-finished lens of 70mm diameter is used to
provide a non-decentered lens suitable for being fitted in
a given spectacle frame. The greater the number of dif-
ferent types of semi-finished lens blank in a set, the more
costly is the management of the manufacture of optical
lenses.

[0014] The present invention has been devised to ad-
dress one or more of the foregoing concerns.

[0015] According to afirst aspectof the invention there
is provided a method of

processing an unfinished optical lens member for man-
ufacture of an optical lens from the unfinished optical lens
member, the unfinished optical lens member being pro-
vided with afinished surface having a geometrical centre
reference point, the optical lens having a first and a sec-
ond surface, said first surface being comprised in the
finished surface of the unfinished optical lens member,
the method comprising:

providing contour data defining the contour of the
first surface of the optical lens in a finished cut state,
the maximum distance between two points of the
contour being defined by a distance C,,,;
determining, an optical reference point of the first
surface of the optical lens with respect to the contour,
said optical reference point corresponding to the line
of sight of a user of the optical lens in the finished
cut state, the maximum distance between the optical
reference point and the contour being defined by a
distance M«

providing a first surface dataset defining the second
surface with respect to the optical reference point;
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providing an unfinished optical lens member having
a minimum distance Rgp between the geometrical
centre reference point and the boundary of the un-
finished optical lens member such that 2 Rgg2 C,jax
and RSF< Mmax;

virtually offsetting the optical reference point of the
optical lens on said first surface with respect to the
geometrical centre reference point of the unfinished
optical lens member such that when the contour of
the optical lens is offset in correspondence with the
offset optical reference point, said offset contour is
within the boundaries of the unfinished optical lens
member; and

transforming the first surface dataset into a second
surface dataset defining the second surface with re-
spect to the virtually offset optical reference point.

[0016] By virtually offsetting is meant determining the
position of the optical lens yet to be manufactured within
the unfinished lens member such that the determined
optical reference point on the first surface of the optical
lens, is offset with respect to the geometrical centre ref-
erence point of the unfinished lens member from which
the optical lens is manufactured.

[0017] In an embodiment of the invention the method
further comprises blocking the unfinished optical lens
member such that a rotation axis of a lens processing
device for processing the unfinished surface of the un-
finished optical lens member to provide the second sur-
face of the optical lens according to said second surface
dataset corresponds to a line perpendicular to said sec-
ond surface of the optical lens passing through the geo-
metrical centre reference point.

[0018] In an embodiment of the invention the method
further comprises transforming the second surface data-
set to compensate for a limitation of the virtual offset am-
plitude.

[0019] In an embodiment of the invention the optical
reference point is offset with respect to the geometrical
centre reference point such that the offset contour of the
optical lens is tangential to at least one point of the bound-
aries of the unfinished optical lens member.

[0020] In an embodiment of the invention the method
further comprises determining a prism configuration for
inclining the unfinished optical lens member during block-
ing such that the plane tangential to second surface of
the optical lens, at the intersection of the rotation axis of
the lens processing device, is perpendicular to said ro-
tation axis.

[0021] Inanembodimentofthe invention the geometry
of the provided unfinished optical lens member is deter-
mined based on a required thickness of the optical lens
at the optical reference point.

[0022] In an embodiment of the invention the finished
surface of the unfinished optical lens member is spheri-
cal.

[0023] In an embodiment of the invention the optical
lens member is rotationally symmetrical.
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[0024] In an embodiment of the invention the optical
lens is an ophthalmic lens for correcting eyesight.
[0025] In an embodiment of the invention the contour
data is determined from the geometry of the frame sup-
porting the ophthalmic lens.

[0026] In an embodiment of the invention the optical
reference point is virtually offset from the geometrical
central reference point on the first surface by a distance
greater than 2.5mm,

[0027] One aim of the invention is to modify the range
of semi-finished lens blanks. For example, a new range
of semi-finished lens blanks comprising 3 types of semi-
finished lens blanks having respective diameters of
50mm, 65mm 80mm may be provided. A semi-finished
lens blank of 65mm diameter enables the manufacture
of an optical lens having an optical reference point offset
with respect to the geometrical central reference pointin
accordance with the first aspect of the invention. This
provides an industrial advantage since the smaller the
range of semi-finished lens blanks the less costly is the
management of the manufacture of optical lens.

[0028] In another example, a new range of semi-fin-
ished lens blanks comprises 4 types of semi-finished lens
blanks having respective diameters of 50mm, 65mm
80mm and 95mm. This is advantageous in that from this
new set of semi-finished lens blanks, by virtue of the de-
centering of the optical reference point with respect to
the geometrical central reference point, optical lens of
sizes superior to those without any decentering of the
optical reference point can be manufactured. This pro-
vides an industrial and commercial advantage since the
success of wrap and shield type frames tends to lead to
the usage of dissymmetrical optical lenses of large di-
mension.

[0029] At least parts of the methods according to the
invention may be computer implemented. Accordingly,
the present invention may take the form of an entirely
hardware embodiment, an entirely software embodiment
(including firmware, resident software, micro-code, etc.)
or an embodiment combining software and hardware as-
pects that may all generally be referred to herein as a
"circuit”, "module" or "system". Furthermore, the present
invention may take the form of a computer program prod-
uct embodied in any tangible medium of expression hav-
ing computer usable program code embodied in the me-
dium.

[0030] Since the present invention can be implement-
ed in software, the present invention can be embodied
as computer readable code for provision to a program-
mable apparatus on any suitable carrier medium. A tan-
gible carrier medium may comprise a storage medium
such as a floppy disk, a CD-ROM, a hard disk drive, a
magnetic tape device or a solid state memory device or
the like. A transient carrier medium may include a signal
such as an electrical signal, an electronic signal, an op-
tical signal, an acoustic signal, a magnetic signal or an
electromagnetic signal, e.g. a microwave or RF signal.
Embodiments of the invention will now be described, by
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way of example only, and with reference to the following
drawings in which:

Figures 1 and 2 are schematic planar views from
above of semi-finished lens blanks of the prior art;

Figure 3is aflow chartillustrating steps of processing
an unfinished lens member according to an embod-
iment of the invention;

Figures 4A to 4D are schematic planar view from
above of an unfinished lens member and an optical
lens in accordance with an embodiment of the inven-
tion;

Figures 5A to 5C schematically illustrate steps of
processing an unfinished lens member according to
an embodiment of the invention;

[0031] A method of processing an unfinished lens
member for manufacture of an optical lens, according to
an embodiment of the invention will be described with
reference to Figures 3 to 5C.

[0032] Figure 3 is a flowchart illustrating steps of a
method of processing an unfinished lens member for
manufacture of an ophthalmic lens according to an em-
bodiment of the invention. In this embodiment the unfin-
ished lens member is a semi-finished optical lens blank
having a finished surface corresponding to the front sur-
face of the ophthalmic lens to be manufactured, and an
unfinished surface corresponding to the back surface of
the ophthalmic lens. A geometrical centre point GC is
defined on the front surface of the semi-finished optical
lens blank which corresponds to the intersection of the
horizontal and vertical centrelines of the shape of the
semi-finished optical lens blank, as illustrated in Figure
4A.

[0033] In an initial step S101 contour data C defining
the contour of the front surface of the ophthalmic lens in
a finished cut state is provided. This contour data may
be based on the choice of spectacle frame in which the
finished ophthalmic lens is to be mounted, for example.
[0034] The maximum distance between two points of
the contour of the ophthalmic lens defined by a distance
Cnax is provided as a geometrical parameter of the oph-
thalmic lens, as illustrated in Figure 4B. This geometrical
parameter is for example determined from the contour
data C.

[0035] The bounding box of the contour of the ophthal-
mic lens defined by a width A and a height B is provided
as a geometrical parameter of the ophthalmic lens, as
illustrated in Figure 4B.

[0036] A subsequentstep S102 of the method incudes
determining, with respect to the contour of the front sur-
face of the finished ophthalmic lens, an optical reference
point of the front surface of the ophthalmic lens. The op-
tical reference point OC is defined from the line of sight
of the user of the finished ophthalmic lens mounted in



7 EP 2 874 785 B1 8

the selected frame, as detailed above.

[0037] The position of the optical reference point OC
with respect to the contour is provided, for example in
the form of a first distance Hd from the bottom of the
bounding box BB and of a second distance d2 from the
nasal edge of the bounding box BB.

[0038] The maximum distance between the optical ref-
erence point OC and the contour of the front surface of
the ophthalmic lens is defined by a distance M, where
Mpmax=Max(C(0)), 6 being the radial angle from the optical
reference point OC at which the maximum distance is
obtained. The contour p = C(0) may be expressed in a
reference framework centered on the optical reference
point OC, and expressed in polar co-ordinates (p, 0).
[0039] A first surface dataset in the form of a first sur-
face data file defining the back surface of the ophthalmic
lens with respect to the optical reference point OC of the
front surface of the ophthalmic lens is provided.

[0040] An example of the contour 42 of a finished oph-
thalmic lens is illustrated in Figure 4B. In this example
the finished ophthalmic lens 40 has a dissymmetric
shape in which the distance d1 between the optical ref-
erence point OC and the temporal edge of the bounding
box is significantly greater than the distance d2 between
the optical reference point OC and the nasal edge of the
bounding box.

[0041] In step $103 a semi-finished lens blank is se-
lected for providing the desired ophthalmic lens having
a contour C and the optical reference point OC. The semi-
finished lens blank is selected depending on the mini-
mum distance Rgr between the geometrical centre point
of the semi-finished lens blank and the outer edge of the
semi-finished lens blank, as illustrated in Figure 4A. In a
cylindrical shaped semi-finished optical lens member dis-
tance Rgg corresponds to the geometrical radius of the

semi-finished optical lens member. A semi-finished op-
tical lens member having distance Rgr is selected such

that 2 Rgg> C,ax i-€. the diameter of the semi-finished

lens blank should be greater than the maximum distance
Cnax between two points of the contour of the finished

ophthalmic lens so that the semi-finished lens blank is
sufficiently large to produce the ophthalmic lens. Accord-
ingly, the finished ophthalmic lens defined by the contour
data C fits within the semi-finished lens blank.

In terms of the bounding box parameters of the desired
ophthalmic lens the distance Rgp of the semi-finished

optical lens member should be such that

\/Az + Bz <2 RSF.

[0042] In addition, the distance Rgp of the selected
semi-finished lens blank should satisfy the condition Rgf
< Mpax- This enables there to be less wastage of the
semi-finished lens blank.

[0043] The conditions Rgg < M, @and C ., < 2 Rgp
may be met by offsetting in step S104 the position of the
opticalreference point OC of the finished ophthalmic lens
within the semi-finished lens blank 45, as illustrated in
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Figures 4C and 4D with respect to the geometrical centre
reference point GC of the semi-finished lens blank 45
such that Rgp< M5 @nd the contour of the finished oph-
thalmic lens 40 is within the outer boundaries of the semi-
finished lens blank 45. The offset dec is calculated as
Rgr - Mpax- Accordingly the ophthalmic lens is virtually
positioned within the semi-finished lens blank such that
the optical reference point OC is offset to a point OC1
from the geometrical centre reference point by adistance
RgF - Mihax in a direction O+m such that Rge< M, and
2Rgp> C a0 @and the ophthalmiclens 40 is fully contained
within the semi-finished lens blank 45. Preferably the off-
set contour of the displaced ophthalmic lens is tangential
to at least one point of the boundaries of the unfinished
lens member. The contour defined by contour data C1
is then expressed with respect to the displaced optical
reference point OC1 It is verified that C1(8)+C1(6 + =)
<2 Rgg forall 0< 8 <.

[0044] Inthe case where this condition is not met then
another semi-finished block having a greater distance
Rgr is selected. The offset distance dec is typically less
than 7.5mm, and preferably less than 15mm.

[0045] In step S105 the first surface dataset is trans-
formed into a second surface dataset defining the back
surface of the ophthalmic lens with respect to the offset
optical reference point OC1. The back surface is thus
defined with respect to the new shifted reference frame-
work, defined by the shifted optical reference point OC1
with respect to the geometrical centre reference point
GC. The second surfacing dataset is thereby defined for
processing the shifted back surface of the offset ophthal-
mic lens, which is virtually displaced with respect to the
semi-finished lens blank, so that machining and polishing
of the lens manufacturing process may be optimised.
[0046] During manufacturing, the back surface of the
semi-lens blank is processed in accordance with the sec-
ond surface dataset in order to provide an ophthalmic
lens corresponding to the requirements of the prescrip-
tion. Processing of the back surface includes steps of
machining and polishing the back surface.

[0047] A virtual angle of rotation for the offset ophthal-
mic lens in the semi-finished optical lens blank is deter-
mined with respect to the angle of rotation which would
have been used if the optical reference point OC coin-
cided with the geometrical central reference point GC.
The virtual or displaced angle of rotation determined as
a function of the offset distance dec. A new surfacing
data file is defined in a framework orientated in such a
manner to take account of the virtual rotation.

[0048] For optimised processing of the back surface it
is desirable to have the back surface of the offset oph-
thalmic lens orientated perpendicular to the axis of rota-
tion of the surface processing tool.. For compensating
the offset of the optical reference point OC in respect with
the geometrical centre reference point GC a prism, re-
ferred to as an offset prism is implemented by means of
blocking jig to compensate for the off-centering. The
greater the value of the offset dec the greater is the value
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of the offset prism. Due to technical limits of manufactur-
ing machines a maximum offset prism value is imposed,
for example the offset prism is less or equal to 5°. It is
advantageous to limit the amplitude of the offset distance
dec in order limit the offset prism and to maintain an in-
creased latitude of the offset prism. The thickness th of
the ophthalmic lens at the blocking position must be cal-
culated in order that the thickness of the ophthalmic lens
at the displaced optical reference point corresponds to
the prescription requirements.

[0049] Thus manufacturing of the offset ophthalmic
lens virtually displaced within the semi-finished lens
blank requires the following data:

¢ the secondsurface dataset defining the back surface
of the offset ophthalmic lens with respect to the offset
framework defined by the virtually offset optical ref-
erence point OC,

¢ the prism to use during the blocking of the semi-fin-
ished lens blank to ensure the back surface of the
ophthalmic lens to be manufactured is perpendicular
to the axis of rotation of the processing tool; and

¢ the new thickness of the ophthalmiclens atthe block-
ing location

[0050] Figure 5A schematically illustrates offsetting of
the ophthalmic lens 40 within the semi-finished lens blank
45 in accordance with step S104 of Figure 3 from the
initial situation (right side of the figure) where the optical
reference point OC coincides with the geometrical centre
reference point GC to the final situation (left side of the
figure) where the optical reference point OC is offset with
respect to the geometrical centre reference point GC.
Figure 5B schematically illustrates the offset prism 55
used to block the semi-finished lens blank 45 at the ge-
ometrical centre reference point GC so that the back sur-
face 41 of the ophthalmic lens 40 within the semi-finished
lens blank 45 is orientated to be perpendicular to the
rotation axis R of the surface processing tool 58 during
machining as illustrated in Figure 5C. The machining and
polishing of the back surface 41 of the ophthalmic lens
can thus be centered geometrically thereby providing im-
proved processing of the back surface of the ophthalmic
lens.

[0051] Although the present invention has been de-
scribed hereinabove with reference to specific embodi-
ments, the present invention is not limited to the specific
embodiments, and modifications will be apparent to a
skilled person in the art which lie within the scope of the
present invention.

[0052] Forinstance, while some specific embodiments
have been described above in the context of an ophthal-
mic lens it will be appreciated that the invention may be
applied to other optical substrates used as windows, au-
tomotive and aircraft windshields, films, ophthalmic in-
strumentation, computer monitors, television screens,
telephone screens, multimedia display screens, lighted
signs, light projectors and light sources, other ophthalmic
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devices and the like without departing from the scope of
the invention. The ophthalmic devices may include eye
glasses, sun glasses, goggles or the like.

[0053] Many further modifications and variations will
suggest themselves to those versed in the art upon mak-
ing reference to the foregoing illustrative embodiments,
which are given by way of example only and which are
not intended to limit the scope of the invention, that being
determined solely by the appended claims. In particular
the different features from different embodiments may
be interchanged, where appropriate.

[0054] In the claims, the word "comprising” does not
exclude other elements or steps, and the indefinite article
"a" or "an" does not exclude a plurality. The mere fact
that different features are recited in mutually different de-
pendent claims does not indicate that a combination of
these features cannot be advantageously used.

Claims

1. A method of processing an unfinished optical lens
member (45) for manufacture of an optical lens (40)
from the unfinished optical lens member (45), the
unfinished optical lens member (45) being provided
with a finished surface having a geometrical centre
reference point (GC), the optical lens (40) having a
first and a second surface (41), said first surface be-
ing comprised in the finished surface of the unfin-
ished optical lens member, the method comprising:

- providing contour data (C) defining the contour
(42) of the first surface of the optical lens (40) in
a finished cut state, the maximum distance be-
tween two points of the contour (42) being de-
fined by a distance C,,y;

- determining, an optical reference point (OC) of
the first surface of the optical lens (40) with re-
spect to the contour (42), said optical reference
point (OC) being defined from the line of sight
of a user of the optical lens (40) in the finished
cut state, the maximum distance between the
opticalreference point (OC) and the contour (42)
being defined by a distance Mmax,

- providing a first surface dataset defining the
second surface (41) with respect to the optical
reference point (OC); said method being char-
acterised in that it further comprises:

- providing an unfinished optical lens member
(45) having a minimum distance RSF between
the geometrical centre reference point (GC) and
the boundary of the unfinished optical lens mem-
ber (45) such that 2 RSF> Cmax and RSF<
Mmax;

- virtually offsetting the optical reference point
(OC) of the optical lens (40) on said first surface
with respect to the geometrical centre reference
point (GC) of the unfinished optical lens member
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(45) such that when the contour (42) of the op-
tical lens (40) is offset in correspondence with
the offset optical reference point (OC1), said off-
set contour (42) is within the boundaries of the
unfinished optical lens member (45); and

- transforming the first surface datasetinto a sec-
ond surface dataset defining the second surface
(41) with respect to the virtually offset optical
reference point (OC1).

A method according to claim 1, further comprising
blocking the unfinished optical lens member (45)
such that a rotation axis (R) of a lens processing
device (58) for processing the unfinished surface of
the unfinished optical lens member (45) to provide
the second surface (41) of the optical lens (40) ac-
cording to said second surface dataset corresponds
to a line (R) perpendicular to said second surface
(41) of the optical lens (40) passing through the ge-
ometrical centre reference point (GC).

A method according to claim 2, further comprising
transforming the second surface dataset to compen-
sate for a limitation of the virtual offset amplitude
(dec).

A method according to any preceding claim wherein
the optical reference point (OC) is offset with respect
to the geometrical centre reference point (GC) such
that the offset contour (42) of the optical lens (40) is
tangential to at least one point of the boundaries of
the unfinished optical lens member (45).

A method according to any preceding claim further
comprising determining a prism (55) configuration
for inclining the unfinished optical lens member (45)
during blocking such that the second surface (41) of
the optical lens (40), at the intersection of the rotation
axis (R) of the lens processing device (58), is per-
pendicular to said rotation axis (R).

A method according to any preceding claim wherein
the geometry of the provided unfinished optical lens
member (45) is determined based on a required
thickness (th) of the optical lens (40) at the optical
reference point (OC).

A method according to any preceding claim wherein
the finished surface of the unfinished optical lens
member (45) is spherical.

A method according to any preceding claim wherein
the optical lens member (45) is rotationally symmet-
rical.

A method according to any preceding claim, wherein
the optical lens is an ophthalmic lens (40) for cor-
recting eyesight.
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A method according to claim 9 wherein the contour
data (C) is determined from the geometry of the
frame supporting the ophthalmic lens (40).

A method according to any preceding claim wherein
the optical reference point (OC1) is virtually offset
from the geometrical central reference point (GC) on
the first surface by a distance (dec) greater than
2.5mm.

A computer program product for a programmable
apparatus, the computer program product compris-
ing a sequence of instructions for implementing a
method according to any one of claims 1 to 11 when
loaded into and executed by the programmable ap-
paratus.

A computer-readable storage medium storing in-
structions of a computer program for implementing
a method, according to any one of claims 1 to 11.

Patentanspriiche

Verfahren zum Bearbeiten eines unvollendeten op-
tischen Linsenelements zur Herstellung einer opti-
schen Linse aus dem unvollendeten optischen Lin-
senelement, wobei das unvollendete optische Lin-
senelement mit einer vollendeten Oberflache mit ei-
nem Bezugspunkt im geometrischen Mittelpunkt
versehen wird, wobei die optische Linse eine erste
und eine zweite Oberflache aufweist, wobei die erste
Oberflache in der vollendeten Oberflache des un-
vollendeten optischen Linsenelements umfasst ist,
wobei das Verfahren Folgendes umfasst:

- Bereitstellen von Konturdaten, die die Kontur
der ersten Oberflache der optischen Linse in ei-
nem vollendeten geschnittenen Zustand defi-
nieren, wobei der maximale Abstand zwischen
zwei Punkten der Kontur durch einen Abstand
Cpnax definiert ist;

- Bestimmen eines optischen Bezugspunkts der
ersten Oberflache der optischen Linse mit Be-
zug auf die Kontur, wobei der optische Bezugs-
punkt aus der Sichtlinie eines Benutzers der op-
tischen Linse in dem vollendeten geschnittenen
Zustand definiert ist, wobei der maximale Ab-
stand zwischen dem optischen Bezugspunkt
und der Kontur durch einen Abstand M defi-
niert ist,

- Bereitstellen einer ersten Oberflachendaten-
menge, die die zweite Oberflache mit Bezug auf
den optischen Bezugspunkt definiert;

- Bereitstellen eines unvollendeten optischen
Linsenelements mit einem Mindestabstand
RSF zwischen dem Bezugspunkt im geometri-
schen Mittelpunkt und der Grenze des unvoll-

max
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endeten optischen Linsenelements, so dass 2
RSF 2 Cpjax Und RSF < M0

- virtuelles Versetzen des optischen Bezugs-
punkts der optischen Linse auf der ersten Ober-
flache mit Bezug auf den Bezugspunkt im geo-
metrischen Mittelpunkt des unvollendeten opti-
schen Linsenelements, so dass, wenn die Kon-
tur der optischen Linse in Entsprechung mitdem
versetzten optischen Bezugspunkt versetzt
wird, die versetzte Kontur innerhalb der Gren-
zen des unvollendeten optischen Linsenele-
ments liegt; und

- Transformieren der ersten Oberflachendaten-
menge in eine zweite Oberflachendatenmenge,
die die zweite Oberflache mit Bezug auf den vir-
tuell versetzten optischen Bezugspunkt defi-
niert.

Verfahren nach Anspruch 1, ferner umfassend Blo-
ckieren des unvollendeten optischen Linsenele-
ments derart, dass eine Drehachse einer Linsenbe-
arbeitungseinrichtung zur Bearbeitung der unvollen-
deten Oberflache des unvollendeten optischen Lin-
senelements zum Bereitstellen der zweiten Oberfla-
che der optischen Linse gemaf der zweiten Ober-
flachendatenmenge einer Linie senkrecht zur zwei-
ten Oberflache der optischen Linse, durch den Be-
zugspunkt im geometrischen Mittelpunkt laufend,
entspricht.

Verfahren nach Anspruch 2, ferner umfassend
Transformieren der zweiten Oberflachendatenmen-
ge zum Kompensieren einer Begrenzung der Amp-
litude des virtuellen Versatzes.

Verfahren nach einem vorhergehenden Anspruch,
wobei der optische Bezugspunkt mit Bezug auf den
Bezugspunkt im geometrischen Mittelpunkt derart
versetzt ist, dass die versetzte Kontur der optischen
Linse tangential zu mindestens einem Punkt der
Grenzen des unvollendeten optischen Linsenele-
ments ist.

Verfahren nach einem vorhergehenden Anspruch,
ferner umfassend Bestimmen einer Prismenkonfigu-
ration zum Kippen des unvollendeten optischen Lin-
senelements wahrend des Blockierens derart, dass
die zweite Oberflache der optischen Linse an dem
Schnittpunkt der Drehachse der Linsenbearbei-
tungseinrichtung senkrecht zur Drehachse ist.

Verfahren nach einem vorhergehenden Anspruch,
wobei die Geometrie des bereitgestellten unvollen-
detenoptischen Linsenelements basierend auf einer
bendtigten Dicke der optischen Linse an dem opti-
schen Bezugspunkt bestimmt wird.

Verfahren nach einem vorhergehenden Anspruch,
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wobei die vollendete Oberflache des unvollendeten
optischen Linsenelements spharisch ist.

Verfahren nach einem vorhergehenden Anspruch,
wobeidas optische Linsenelementrotationssymme-
trisch ist.

Verfahren nach einem vorhergehenden Anspruch,
wobei die optische Linse eine ophthalmische Linse
zur Korrektur des Sehens ist.

Verfahren nach Anspruch 9, wobei die Konturdaten
aus der Geometrie des Rahmens, der die ophthal-
mische Linse tragt, bestimmt werden.

Verfahren nach einem vorhergehenden Anspruch,
wobeideroptische Bezugspunktvirtuellvondem Be-
zugspunktim geometrischen Mittelpunkt aufder ers-
ten Oberflache um einen Abstand von >2,5 mm ver-
setzt ist.

Computerprogrammprodukt fir eine programmier-
bare Vorrichtung, wobei das Computerprogramm-
produkt eine Sequenz Anweisungen zur Implemen-
tierung eines Verfahrens nach einem der Anspriiche
1 bis 11, wenn in die programmierbare Vorrichtung
geladen und von ihr ausgefiihrt, umfasst.

Computerlesbares Speichermedium, das Anwei-
sungen eines Computerprogramms zur Implemen-
tierung eines Verfahrens nach einem der Anspriiche
1 bis 11 speichert.

Revendications

Procédé de traitementd’'un élément de verre optique
non fini pour la fabrication d’un verre optique a partir
de I'élément de verre optique non fini, 'élément de
verre optique non fini étant muni d’une surface finie
ayant un point de référence du centre géométrique,
le verre optique ayant une premiére et une seconde
surface, ladite premiére surface étantcomprise dans
la surface finie de 'élément de verre optique non fini,
le procédé comprenant de :

- fournir des données de contour définissant le
contour de la premiére surface du verre optique
dans un état coupé fini, la distance maximale
entre deux points du contour étant définie par
une distance C 5y ;

- déterminer un point de référence optique de la
premiére surface du verre optique par rapport
au contour, ledit pointde référence optique étant
défini a partir de la ligne de visée d’un utilisateur
du verre optique dans I'état coupé fini, la distan-
ce maximale entre le point de référence optique
et le contour étant définie par une distance
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Mmax,

- fournir un premier ensemble de données de
surface définissant la seconde surface par rap-
port au point de référence optique;

- fournir un élément de verre optique non fini
ayant une distance minimale RSF entre le point
de référence du centre géométrique et la limite
de I'élément de verre optique non fini de telle
sorte que 2 RSF > Cmax et RSF < Mmax;

- décaler virtuellement le point de référence op-
tique du verre optique sur ladite premiére surfa-
ce par rapport au point de référence du centre
géomeétrique de I'élément de verre optique non
fini de sorte que lorsque le contour du verre op-
tique est décalé en correspondance avec le
point de référence optique décalé, ledit contour
décalé se situe dans les limites de I'élément de
verre optique non fini; et

- transformer le premier ensemble de données
de surface en un second ensemble de données
de surface définissant la seconde surface par
rapport au point de référence optique virtuelle-
ment décalé.

Procédé selon la revendication 1, comprenant en
outre de bloquer le dispositif pour le traitement de la
surface non finie de I'élément de verre optique non
fini pour fournir la seconde surface du verre optique
en fonction dudit second ensemble de données de
surface qui correspond a une ligne perpendiculaire
a ladite seconde surface du verre optique passant
par le point de référence du centre géométrique.

Procédé selon la revendication 2, comprenant en
outre de transformer le second ensemble de don-
nées de surface pour compenser une limitation de
'amplitude du décalage virtuel.

Procédé selon 'une quelconque des revendications
précédentes, dans lequel le point de référence opti-
que est décalé par rapport au point de référence du
centre géométrique de telle sorte que le contour dé-
caléduverre optique esttangenta au moins un point
des limites de I'élément de verre optique non fini.

Procédé selon 'une quelconque des revendications
précédentes, comprenant en outre de déterminer
une configuration de prisme pour incliner 'élément
deverre optique nonfinilors du blocage de telle sorte
que la seconde surface du verre optique, au niveau
de l'intersection de I'axe de rotation du dispositif de
traitement de verre, est perpendiculaire audit axe de
rotation.

Procédé selon 'une quelconque des revendications
précédentes, dans lequel la géométrie de I'élément
de verre optique non fini fourni est déterminée sur
la base d’'une épaisseur requise du verre optique au
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niveau du point de référence optique.

Procédé selon I'une quelconque des revendications
précédentes, dans lequel la surface finie de 'élé-
ment de verre optique non fini est sphérique.

Procédé selon I'une quelconque des revendications
précédentes, dans lequel I'élément de verre optique
est symétrique en rotation.

Procédé selon I'une quelconque des revendications
précédentes, dans lequel le verre optique est un ver-
re ophtalmique destiné a corriger la vue.

Procédé selon la revendication 9, dans lequel les
données de contour sont déterminées a partir de la
géomeétrie du chassis supportant le verre ophtalmi-
que.

Procédé selon I'une quelconque des revendications
précédentes, dans lequel le point de référence opti-
que est décalé virtuellement par rapport au point de
référence du centre géométrique surla premiére sur-
face d’une distance supérieure a2 2,5 mm.

Produit de programme d’ordinateur pour un appareil
programmable, le produit de programme d’ordina-
teur comprenant une séquence d’instructions pour
mettre en oeuvre un procédé selon 'une quelconque
des revendications 1 a 11 lorsqu’il est chargé et exé-
cuté par I'appareil programmable.

Support de stockage lisible par ordinateur stockant
des instructions d’'un programme d’ordinateur pour
mettre en oeuvre un procédé selon 'une quelconque
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