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OPHTHALMIC LENS 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions 
made by reissue. 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

Pursuant to U.S.C. § 119, this application claims the ben 
e?t of French Patent Application 05 12 063, ?led Nov. 29, 
2005. The contents of the prior application is incorporated 
herein by reference in its entirety. 

TECHNICAL FIELD 

This invention relates to an ophthalmic lens. 

BACKGROUND 

Any ophthalmic lens intended to be held in a frame 
involves a prescription. The ophthalmic prescription can 
include a positive or negative power prescription as well as an 
astigmatism prescription. These prescriptions correspond to 
corrections enabling the wearer of the lenses to correct 
defects of his vision. A lens is ?tted in the frame in accordance 
with the prescription and with the position of the wearer’s 
eyes relative to the frame. 

In the simplest cases, the prescription is nothing more than 
a power prescription. The lens is said to be unifocal and has a 
rotational symmetry. It is ?tted in a simple manner in the 
frame so that the principal viewing direction of the wearer 
coincides with the axis of symmetry of the lens. 

For presbyopic wearers, the value of the power correction 
is different for far vision and near vision, due to the di?iculties 
of accommodation in near vision. The prescription thus com 
prises a far-vision power value and an addition (or power 
progression) representing the power increment between far 
vision and near vision; this comes down to a far-vision power 
prescription and a near-vision power prescription. Lenses 
suitable for presbyopic wearers are progressive multifocal 
lenses; these lenses are described for example in FR-A-2 699 
294, US. Pat. No. 5,270,745 or US. Pat. No. 5,272,495, 
FR-A-2 683 642, FR-A-2 699 294 or also FR-A-2 704 327. 
Progressive multifocal ophthalmic lenses include a far-vision 
zone, a near-vision zone and an intermediate-vision zone, a 

principal progression meridian crossing these three zones. 
They are generally determined by optimization, based on a 
certain number of constraints imposed on the different char 
acteristics of the lens. These lenses are all-purpose lenses in 
that they are adapted to the different needs of the wearer at the 
time. 

Families of progressive multifocal lenses are de?ned, each 
lens of a family being characterized by an addition which 
corresponds to the power variation between the far-vision 
zone and the near-vision zone. More precisely, the addition, 
referenced A, corresponds to the power variation between a 
point FV of the far-vision zone and a point NV of the near 
vision zone, which are respectively called far-vision control 
point and near-vision control point, and which represent the 
points of intersection of viewing with the surface of the lens 
for far distance vision and for reading vision. 

In one family of lenses the addition varies from one lens to 
the other in the family between a minimum addition value and 
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2 
a maximum addition value of 0.25 diopter and by 0.25 diopter 
from one lens to the other in the family. 

Lenses with the same addition differ in the value of the 
mean sphere at a reference point, also called a base. It is 
possible to choose for example to measure the base at the 
point FV for measuring far vision. Thus the choice of a pair 
(addition, base) de?nes a group or set of aspherical front faces 
for progressive multifocal lenses. Generally, it is thus pos 
sible to de?ne 5 base values and 12 addition values, i.e. sixty 
front faces. In each of the bases an optimization is carried out 
for a given power. Starting from semi-?nished lenses, of 
which only the front face is formed, this known method 
makes it possible to prepare lenses suited to each wearer, by 
simple machining of a spherical or toric rear face. 

Progressive multifocal lenses thus usually comprise an 
aspherical front face, which is the face away from the person 
wearing the glasses and a rear spherical or toric face directed 
towards the person wearing the glasses. This spherical or toric 
face allows the lens to be adapted to the user’s ametropia, so 
that a progressive multifocal lens is generally de?ned only by 
its aspherical surface. As is well known, an aspherical surface 
is generally de?ned by the altitude of all of its points. The 
parameters constituted by the minimum and maximum cur 
vatures at each point are also used, or more commonly their 
half-sum and their difference. This half-sum and this differ 
ence multiplied by a factor n- 1 , n being the refractive index of 
the lens material, are called mean sphere and cylinder. 
A progressive multifocal lens can thus be de?ned, at every 

point on its complex surface, by geometric characteristics 
including a mean sphere value and a cylinder value, given by 
the following formulae. 

In a manner known per se, at any point of a complex 
surface, a mean sphere D given by the formula: 

is de?ned, where R1 and R2 are the maximum and mini 
mum local radii of curvature expressed in meters, and n is the 
index of the material constituting the lens. 
A cylinder C, given by the formula: 

1 

is thus de?ned. 
The characteristics of the complex face of the lens can be 

expressed using the mean sphere and the cylinder. 
Moreover, a progressive multifocal lens can also be de?ned 

by optical characteristics taking into account the situation of 
the wearer of the lenses. In fact, the laws of the optics of ray 
tracings mean that optical defects appear when the rays devi 
ate from the central axis of any lens. Conventionally, the 
aberrations known as power defects and astigmatism defects 
are considered. These optical aberrations can be generically 
called obliquity defects of rays. 

Obliquity defects of rays have already been clearly identi 
?ed in the prior art and improvements have been proposed. 
For example, the document WO-A-98 12590 describes a 
method for determination by optimization of a set of progres 
sive multifocal ophthalmic lenses. This document proposes 
de?ning the set of lenses in consideration of the optical char 
acteristics of the lenses and in particular the wearer power and 
oblique astigmatism under wearing conditions. The lens is 
















