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I, John Gordon Hinde, of Spruson & Ferguson, 31 Market Street, Sydney, New South Wales, 
2000, Australia, being the Patent Attorney for the Applicant/Nominated Person in respect of 
Application No. 51846/93, state the following:-
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The Applicant/Nominated Person has entitlement from the actual inventor as follows:

The Applicant/Nominated Person is the assignee of the actual inventors.
The inventors were the employees of the Applicant at the time the invention was made.
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The Applicant/Nominated Person is entitled to rely on the basic application listed on the Patent 
Request as follows:

The Applicant/Nominated Person is the assignee of the basic applicant.

The basic application listed on the Patent Request is the first application made in a Convention 
country in respect of the invention.

DATED this Twenty-third Day of October 1995

John G Hinde

IRN: 256185 Instructor Code: 055490

[N:\LIBFJ22790:lam



%

4
I

AUSTRALIA

PATENTS ACT 199i

PATENT REQUEST: STANDARD PATENT

SPRUSON & FERGUSON

665282in datcmt W fea

I/We, the Appl1cant(s)/Nom1nated Person(s) specified below, request I/We be 
granted a patent for the Invention disclosed In the accompanying standard 
complete specification.

[70,71] Applicant(s)/Nomlnated Person(s):

Essllor International, of 1 rue Thomas Edison Echat 902, 94028 
Cretell, FRANCE

[54] Invention Title.
Progressive Multifocal Ophtalmlc Lens

[72] Inventors):
Christian Harslgny, Christian M1ege, Jean-Pierre Chauveau and 
Francolse Ahsbahs

[74] Address for service In Australia:
Spruson Si Ferguson, Patent Attorneys 
Level 33 St Martins Tower 
31 Market Street
Sydney New South Wales Australia (Code SF)

Details of Basic Application (s):
[31] Appl’n No(s): [33] Country: [32] Application Date:

92 14 929 FR 11 December 1992

Basic Applicants): Essllor International

DATED this TWENTY SECOND day of NOVEMBER 1993

Essllor International

By: ■

j

4<«<<<( 4 «
4444«« 

< ·

• · * 4 · 4
< 4 4

·» 4
« 4 4

• «4

s 042136 221193 Registered Patent Attorney

ί

IRN: 256185 INSTR CODE: 55490
L

j



AU9351846

(12) PATENT ABRIDGMENT (11) Document No. AU-B-51846/93
(19) AUSTRALIAN PATENT OFFICE (10) Acceptance No, 665282

(54) Title
PROGRESSIVE MULTIFOCAL OPHTALMIC LENS
International Patent Classiflcatlon(s)

(51)5 G02C 007/06

(21) Application No,; 51846/93 (22) Application Date : 22.11.93

(30) Priority Data
(31) Number (32) Date (33) Country ,,

92 14929 11.12.92 FR FRANCE ’

(43) Publication Date : 23.06.94

(44) Publication Date of Accepted Application :21.12.95

(71) Appllcant(s)
ESSILOR INTERNATIONAL

(72) Inventor(s)
CHRISTIAN HARSIGNY; CHRISTIAN MIEGE; JEAN-PIERRE CHAUVEAU; FRANCOISE AHSBAHS

(74) Attorney or Agent
SPRUSON & FERGUSON , GPO Box 3898, SYDNEY NSW 2001

(56) Prior Art Documents
GB2162964 
US 4762408 
EP 406067

(57) Claim ;

1.- A progressive multifocal ophtalmic lens comprising 
an aspherical surface having a mean sphere and a cylinder at I
every point thereof, said surface comprising:

- a distance vision portion including a control point |
for distance vision, j

- a near vision portion including a control point for |
near vision, I

- an intermediate vision portion between said distance
■ β

vision portion and said near vision portion, ,
- a principal meridian of progression passing through ’·

the said three portions,
the said lens having a power addition value defined as the ,
variation in mean sphere between said distance vision control 
point on said distance vision portion and said near vision 
control point on said near vision portion, i
and in which: .:

- the maximum value of the gradient of the mean sphere 
of said surface is located at a part of said principal 
meridian of progression that is situated within said 
intermediate vision portion,
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- and, over the whole of said aspherical surface of
the lens, the gradient of the cylinder of said surface has a
value that is less than the product obtained by multiplying
said power addition value by a coefficient k_ _ of constant•*0 max
value.
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PROGRESSIVE MULTIFOCAL OPHTALMIC LENS

BACKGROUND OF THE INVENTION
The present invention relates to a progressive multi­

focal ophtalmic lens that includes an aspherical or non­
spherical surface having a mean sphere and a cylinder at 
every point thereof and comprising a distance vision portion, 
a near vision portion and an intermediate vision portion 
therebetween.

Progressive multifocal ophtalmic lenses are now well .
known. They are employed for correcting presbyopia (long­
sightedness ), and enable people wearing spectacles to look at |
objects over a wide range of distances without having to |

*remove their spectacles. Such lenses typically include a /j
distance vision portion, located at the upper part of the |
lens, a near vision portion at the bottom part of the lens “
and an intermediate portion linking the near and distance |
vision portions. ί

The front face, in other words the face directed away |
from the wearer of the spectacles, of progressive multifocal «: ' ίlenses is generally aspherical and the rear facts, i.e. the
face directed towards the wearer of the spectacles is ,-.
toroidal or spherical in shape. This toroidal or spherical '
face enables the lens to be adapted to the user's particular
ametropia, so that a progressive multifocal lens is only ;■
generally defined by its aspherical surface. j

As is well known, an aspherical surface such as the 
face of a lens is generally defined by the height of all the 
points on it. Parameters consisting of the minimum and

5iI
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maximum curvatures at each point, or more frequently half of 
their sum, and their difference, are also employed. The 
half-sum and difference multiplied by a factor n-1, where n 
is the refractive index of the lens material, give a value 
for what is known as the mean sphere (or power) of the lens 
and the cylinder of the lens.

Families of progressive multifocal lenses are defined 
in which each lens of a family is characterized by the result 
of an addition value corresponding to the variation in mean 
power between the near vision portion and the distance vision 
portion. More precisely, the addition value, referred to by 
the letter A, corresponds to the variation in mean power be­
tween a point in the distance vision portion and a point in 
the near vision portion, these points being respectively 
called the distance vision power control point and the near 
vision power control point, and which represent the points 
where the line of sight intersects the lens surface for in­
finite vision and for reading vision.

Within a a given family of lenses, the power addition 
value varies from one lens to another within the family be­
tween a minimum addition value and a maximum addition value. 
Usually, the minimum and maximum addition values are respec­
tively 0.5 diopters and 3.5 diopters, the addition value 
varying in 0.25 diopter steps from one lens to the next 
within the family.

In order to create progressive multifocal lenses, one 
generally starts by determining a line referred to as the 
principal meridian of progression, corresponding to the 
points at which the spectacle wearer's line of view inter­
sects the lens surface, when the wearer looks at objects at 
different distances. Following this, the shape of the 
aspherical surface is defined along this meridian and in the 
vicinity thereof.

Among known multifocal ophtalmic lenses, there are 
essentially two types of family of lens. In the first type

I
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of family of lenses, the distance between the two above- 
mentioned control points is substantially constant and the 
slope or gradient of the optical power varies from one lens 
to another in the family. Such lenses are for example de-

5 scribed in French patent 2,058,499 and in the two Certifi­
cates of addition thereto 2,079,663 and 2,193,989.

Regarding the second type of family of lenses, the 
slope or gradient of optical power along the principal me­
ridian of progression is constant and identical for all the

10 lenses of the family, regardless of the addition value of 
their powers (see Japanese patent 54-85743). In this case, 
the distance between the said points varies from one lens to 
the next within the family.

In order to characterize such types of lens, a parame-
15 ter known as the effective progression length is used. In a 

coordinate system where the x-axis corresponds to the hori­
zontal axis of the lens and the y-axis corresponds to an axis 
vertical to the periphery of the lens, the effective pro­
gression length is the distance along the y-axis for which a

20 variation in mean power corresponding to at least 85% of the 
power addition value A is encountered.

I tli 
*«*
* c c

Multifocal ophtalmic lenses regardless of their type 
inevitably suffer from optical aberrations (astigmatism,
distortion, prismatic deviations, etc.) which have a negative

25 effect on visual comfort both under static and dynamic vision
conditions.

Furthermore, after a change of lenses, and encountering 
lenses of a higher power addition value, the wearer of the 
spectacles usually needs to make an effort to physiologically

30 adapt to them. The time needed for such adaptation can vary 
from one to several days, depending on the subject.

The applicant has proposed a third type of family of 
ophtalmic lenses which attempts to deal with the problem of 
reducing the effort of physiological adaptation and the time

35 needed to adapt when the wearer changes from a pair of lenses
t
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hcving a first power addition value to a pair of lenses hav­
ing a second higher power· addition value (French patent 
2,617,989).

The applicant has also proposed, with a view to better 
satisfying the visual needs of persons suffering from 
presbyopia and to improve the comfort of progressive 
multifocal lenses, to adapt the form or shape of the princi­
pal meridian of progression as a function of the power addi­
tion value A.

Existing lenses do provide a satisfactory solution to 
static vision and foveal vision. There is nevertheless room 
for improvement as regards dynamic vision, in other words 
vision of objects that move in the field of vision due to 
their own movement or movement of the wearer of the specta­
cles. It would be also useful to reduce defects of periph­
eral vision. One can consider that existing progressive 
lenses provide quite satisfactory vision when the wearer of 
spectacles is looking at an object located straight in front 
of him, and at any distance whatsoever. In this case, the 
wearer's line of view is precisely along the principal me­
ridian of progression, and the research undertaken by the 
applicant and disclosed in the above-cited patents does pro­
vide a high level of comfort.

Outside the region of the principal meridian of pro­
gression, vision with progressive multifocal lenses does 
present problems, resulting from the aspherical nature of the 
lenses and in particular, from the fact that the points where 
the line of view for peripheral vision intersects the right 
and left lenses do not necessarily follow horizontal and 
vertical curves which are identical or are at least suffi­
ciently close tc rule out all discomfort. It has been found 
that variations in horizontal curvature did not in fact cause 
notable discomfort and there was a proposition to limit 
variations in vertical curvature for points on the lens lo­
cated along a given y-coordinate. Such differences in

•w*
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curvature lead to vertical prismatic effects which are not 
equivalent and which have a negative effect on peripheral

. vision.
More precisely, in French patent 2,193,989 the appli-

' 5 cant proposed limiting the variation in vertical curvature
between a given point on the lens and the point on the prin­
cipal meridian of progression having the same y-coordinate, 
as a function of the value of the lens power addition value. 
This solution enabled vertical prismatic deviations to be

10 reduced, thus improving progressive lens comfort.
Despite the advantages provided by this solution,

wearers of progressive multifocal lens spectacles still ex­
perience discomfort with dynamic vision or vision in the 
lateral portion of the distance and near vision portions.

15 SUMMARY OF THE INVENTION
The present invention provides a progressive multifocal

lens which overcomes the disadvantages of the prior art 
lenses and which enables dynamic vision and extra-foveal 
vision to be improved. The lens corresponds in all respects

20 to the research the applicant has already carried out in the 
area of multifocal lens definition and, in particular, the

; .♦·, definition of the principal meridian lines of progression the·«·«
applicant has proposed.• · « £ :

.·,·*< There is thus provided a progressive multifocal ophtal-• »♦ : :
25 mic lens comprising an aspherical surface having a mean

·. sphere and a cylinder at every point thereof, said surface
comprising a distance vision portion including a control 
point for distance vision, a near vision portion including a 
control point for near vision, an intermediate vision portion

</’·'; 30 between said distance vision portion and said near vision
portion, a principal meridian of progression passing through 
the said three portions, the said lens having a power 
addition value defined as the variation in mean sphere 
between said distance vision control point on said distance

•‘ΛJ 35 vision portion and said near vision control point on said
ft £ ' : ' ;\ Vf near vision portion, and in which:
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- the maximum value of the gradient of the mean sphere 
of said surface Is located at a part of said principal 
meridian of progression that Is situated within said 
intermediate vision portion,

- and, over the whole of the aspherical surface of the 
lens, the gradient of the cylinder of said surface has a 
vaL·.: that is less than the product obtained by multiplying 
said power addition value by a coefficient k ' of constant 
value.

The value of the coefficient k is advantageously
1 niaX

less than or equal to 0-165 mm~ .
In a preferred embodiment, the principal meridian of 

progression of the lens consists substantially of three 
straight line segments comprising a first segment extending 
substantially vertically from a point at the top of said lens 
down to a fitting center thereof, a second segment extending 
from said fitting center obliquely towards the nasal side of 
the lens, and a third segment starting from the extremity of 
said second segment and passing through said near vision 
control point, wherein the gradient of mean sphere of the 
lens surface has a maximum value along said second segment of 
said principal meridian of progression.

The effective progression length of the lens is pref­
erably less than or equal to 15 mm.

The cylinder gradient preferably has a maximum value in 
the lateral portions of the second segment of the principal 
meridian of progression.

According to one preferred feature, a 0.5 diopter 
isosphere line of the lens makes an angle of less than 30° 
with the horizontal axis thereof.

According to another preferred feature, 0.5 diopter 
isocylinder lines in the vicinity of the distance vision 
portion of the lens make an angle of less than 30° with the 
horizontal axis of the lens.

In a preferred embodiment, the mean sphere gradient hasPe'€ 35
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a maximum value equal to the product obtained by multiplying 
the power addition value by a coefficient k which de-

, pends on the power addition value, and which is equal
to 0.07 mm”3- for a power addition value less than or equal to

5 1, to 0.08 mm"l for an addition value greater than 1 and less
-1than or equal to 2, and to 0.09 mm for an addition value 

greater than 2.
Also, in a preferred embodiment, the cylinder gradient 

has a maximum value in the lateral areas of the near vision
10 portion situated beyond the 0.5 diopter isocylinder lines, 

this maximum value being equal to the product obtained by 
multiplying the power addition value by a coefficient 
k said coefficient having a value of 0.09 mm-1.

Other features and advantages of the invention will
15 become more clear from the description which follows of one 

embodiment of the invention provided by way of example, with 
reference to the attached drawings.
BRIEF DESCRIPTION OF THE DRAWINGS 
In the drawings:

20 - FIG.l is a diagrammatical front view of a progressive
multifocal lens;

. ..»* - FIG.2 is a front view of the lens according to the
’*Γ invention showing the principal meridian of progression and

uu lines of mean power level;
«re 25 - FIG.3 is a front view of a lens according to the

; invention showing the principal meridian of progression and
«ret cylinder level (isoastigmatism) lines;

- FIG.4 is a view similar to FIG.2, with a different 
power addition value;t V

, 30 - FIG. 5 is a view similar to FIG.3, but applying to the
lens in FIG.4;

u,(l4 - FIG. 6 is a three-dimensional representation of the
t-crcc mean sphere gradient of the lens in FIG.4;

- FIG.7 is a three-dimensional representation of the 
r.“<J 35 cylinder gradient for the lens in FIG.4;



- FIG.8 is a three-dimensional representation of the 
mean sphere gradient for the lens in FIG.2;

- FIG.9 is a three-dimensional representation of the 
cylinder gradient for the lens in FIG.2.

5 DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT
FIGS. 1 to 5 show the optical characteristics of vari­

ous lenses, considering a lens diameter of around 60 mm.
FIG.l is a front view of a progressive multifocal lens

1. Lens 1 has an aspherical face shown in FIG.l, the other
10 face being spherical or toroidal. The principal meridian of 

progression MM' of the lens is shown as a bold line in FIG.l, 
L being the distance vision control point and P being the 
near vision control point.

Conventionally, lens 1 comprises a distance vision
15 portion VL in its upper region and a near vision portion VP 

in its lower region, an intermediate zone VI existing between 
the two. In FIG.l, the point O is thn. diametrical center of 
lens 1.

The principal meridian of progression MM' of the lens
20 is essentially composed of three straight line segments, the 

first one extending substantially vertically from the top of 
the lens, passing through the point L, down, to a point D, 
referred to as the fitting center, and located between the 
distance vision control point L and the diametrical center 0.

25 The second segment extends from point D obliquely towards the 
nasal side of the lens, and the third segment starts from the 
end C of the second segment and passes through the near vi­
sion control point P. The relative angles of these segments 
advantageously varies as a function of the power addition

30 value A.
AS has been seen, for every point on the aspherical 

surface, a mean sphere D is defined from the formula:
n - 1D = (i )

35 in which:
R^ and R^, are the maximum and minimum radii of curvature 

expressed in meters, and

s>
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n is the refractive index of the lens material.
A cylinder C is also defined by means of the formula:

c ■ <" - Ιζ - ίζΙ

In prior art lenses, and in particular those provided 
by the applicant, vision in the region around the principal 
meridian of progression is completely satisfactory. In order 
to improve peripheral vision, the present invention proposes 
considering the mean sphere gradient and cylinder gradient 
over the surface of the lens.

FIG.2 is a front view of a lens according to the in­
vention showing the principal meridian of progression and 
mean sphere level lines. The lens in FIG.2 corresponds to a 
lens of 2 diopters addition value. The known elements shown 
in FIG.l are repeated in FIG.2. FIG.2 also includes 
so-called isosphere (or isopower) lines which are lines 
joining points on the surface for which the mean sphere has 
the same value. The isosphere lines in FIG.2 are lines for 
which the mean sphere is higher by 0, 0.5, 1, 1.5 or 2 
diopters than that of the distance vision control point L. 
Isosphere line 2 passes through the near vision point and is 
made up by points having the same mean sphere as point L.
The line bearing reference 3 joins points having a mean 
sphere that is 0.5 diopters higher than that of point L and 
substantially represents the border between the distance 
vision portion and the intermediate portion. Line 4 is a 
mean sphere line that is 1 diopter higher than the means 
sphere value of point L. The line identified by reference 5 
joining points having a mean sphere 1.5 diopters higher can 
be more or less considered as being the border between the 
intermediate region and the near vision region.

As can be seen in FIG.2, the isosphere lines 2, 3, 4, 5 
and 6 are closest together in the intermediate vision region, 
and more precisely, in the middle portion of the intermediate 
segment DC of the principal meridian of progression which 
corresponds more or less to the effective progression length.

(
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This means that the mean sphere is changing the most rapidly 
in this region, or, expressed in other terms, that the mean 
sphere (or power) gradient has a maximum value there. Thus, 
according to the invention, visual comfort is at a maximum in 
the distance and near vision regions in which the variation 
in mean sphere is very small; in the lateral portions of the 
intermediate vision region, the isosphere lines are close 
together but substantially horizontal, and peripheral vision 
remains comfortable; in particular, ease of dynamic vision is 
preserved. Furthermore, the invention enables extensive near 
and distance vision regions to be provided.

According to the invention the mean sphere gradient in 
the intermediate vision region is a function of the power 
addition value and is preferably a linear function thereof, 
the effective progression length of the principal meridian 
being less than or equal to 15 mm.

FIG.3 is a front view of a lens according to the in­
vention, showing the principal meridian of progression and 
lines of identical cyJinder (astigmatism) level. On FIG.3, 
like in FIG.2, the known elements shown in FIG.l are repro­
duced. FIG.3 includes so-called iso-cylinder lines, follow­
ing the same principle as that explained with reference to 
FIG.2. Lines 7, 8, 9 and 10 are cylinder lines respectively 
equal to 0.5, 1, 1.5 and 2 diopters. Lines 3 and 7 in FIGS.
2 and 3 define an extensive distance vision region, which 
ensures comfortable peripheral and dynamic vision.

In accordance with the invention, progressive 
multifocal lens wearer comfort is increased if limitation to 
cylinder variations at the lens surface is applied. Prefer­
ably, the maximum variation in cylinder per millimetre, in 
other words the cylinder gradient has a maximum value which 
is a linear function of the power addition value. Within a 
given family of lenses, a maximum cylinder gradient can 
be defined equal to:

P = k 

MC c max

I

Ή

i
r

35 . A
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in which:
A is the power addition value,
k_ is a constant coefficient, equal for example toC lUclX

0.165 diaptMMM^mm-·.

Advantageously, the maximum value for cylinder gradient is 
located in the lateral areas of the intermediate vision re­
gion, in other words around the middle portion of the prin­
cipal meridian of progression.

Furthermore, the cylinder gradient has a maximum value 
in the lateral areas of the near vision region, In other 
words on both sides thereof beyond the 0.5 diopter iso­
cylinder lines, that is distinctly lower than the maximum
value P,,„.MC

Thus, according to the invention, when the mean sphere 
gradient is at its maximum on the effective progression 
length DC of the principal meridian of progression, and when 
the cylinder gradient has a maximum value PM^ in the lateral 
portions of the intermediate region, the wearer of the pro­
gressive lenses experiences minimal disturbance to peripheral 
vision and dynamic vision. Deformation of objects in the 
lateral areas, and in particular around the near vision re­
gion, are minimal.

As can be seen in FIGS. 2 and 3, the near vision re­
gion, substantially defined by the 0.5 diopter isosphere and 
isocylinder lines covers a region extending over a wide zone 
on each side of the principal meridian of progression. In 
the upper portion of the lens, the cylinder level line and 
mean sphere line are substantially horizontal. The wearer of 
the lenses can thus avail of a distance vision lateral sweep 
facility without significant deformation occurring, thus en­
suring considerable comfort for dynamic and peripheral vi­
sion. As can be seen on FIGS.2 and 3, the 0.5 diopter 
isocylinder and isosphere lines make an angle of less than 
30° with the horizontal, this angle being preferably around 
10°.

j

35
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In the lateral portions of the near vision portion, 
variations in cylinder, as has been seen, are limited.
Moreover, mean sphere variations are also advantageously 
limited. As above, these variations are linear functions of

5 the power addition value. The table below gives, for various 
values of power addition value A, values for coefficients k 
and ko max VP "hlch- once "“ItiPHea by A- give the maximal 
values for mean sphere gradient along portion DC, and for 
cylinder gradient in the lateral portions of the near vision <

10 portion beyond the 0.5 diopter isocylinder lines.

• ♦ · · ·· · ·
• · t• · « *« · Mtt• ■ ε

ΙΪ
tut t * *
ii <

I·

tct c-

A
(diopters)

ks
(mm”l)

kc max VP 
(mm”·'')

15 1 0.07 0.085
1.5 0.08 0.085
2 0.08 0.085
2.5 0.09 0.09
3 0.09 0.09

20

25

30

Maximum values for mean sphere gradient and cylinder 
gradient, as shown in the table above, ensure minimal dis­
turbance in the lateral portions of the intermediate vision 
and near vision portions. The wearer of the lenses thus not 
only enjoys pleasant peripheral vision in the distance vision 
region, but also experiences comfortable peripheral and dy­
namic vision in the two other regions of vision.

FIGS.4 anti 5 represent,· in a similar fashion to FIGS.2 
and 3, the isosphere and isocylinder lines for a power addi­
tion value of 1.50 diopters.

FIGS.6 and 7 are a three-dimensional representation of 
the mean sphere and cylinder gradients of the lens shown in 
FIGS.4 and 5. It can be clearly seen in FIGS. 6 and 7 that 
the mean sphere and cylinder gradients are limited, that the 
maximum value of cylinder gradient is of the order of 0.23 
diopters per millimetre, and that the maximum value of mean

lii

• · ·• · ·

• t• « < «« r

i
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j
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sphere gradient is of the order of 0.13 diopters per milli­
metre. As the power addition value is 1.50 diopters, the 
coefficient KQ max is equal to 0-153 end is distinctly lower, 
in accordance with the invention, than0»|65 mm .

5 FIGS.8 and 9 are a three-dimensional representation of
the mean sphere and cylinder gradients of the lens shown in 
FIGS, 2 and 3. It can be clearly seen in FIGS.8 and 9 that 
the mean sphere and cylinder gradients are limited, that the 
maximum value of cylinder gradient is of the order of 0.25

10 diopters per millimetre, and that the maximum value of mean 
sphere gradient is of the order of 0.17 diopters per milli­
metre. As the power addition value is 2 diopters, the coef­
ficient K is equal to 0./25 and is, in accordance with
the invention, distinctly less than 0.165 mm" .

15 Mean sphere gradient is at a maximum value around the
intermediate vision region. It is very small in the distance 
vision region over a very extensive area. It is also very 
small in the near vision region.

Cylinder gradient also exhibits zones of only small
20 variation corresponding to the distance vision region and the 

near vision region.
The invention thus ensures comfortable vision not only 

along the principal meridian of progression but also in lat­
eral regions, and ensures good dynamic and peripheral vision.

25 It should be also noted that, in accordance with the
invention and as mentioned above, a very extensive distance 
vision field is provided, this occupying the major portion of 
the upper half of the lens, and it should be further noted, 
with reference to FICJ.3 and 5, that the near vision field is

30 also very extensive. The table below gives the width of the 
near vision field measured horizontally at both sides of 
point P - 14 mm along the y-axis with respect to the diamet­
rical center O of the lens up to the 0.5 diopter isocylinder 
line, in millimetres, as a function of the power addition

35 value.
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A field width VP at point P in mm
1
1.5
2.0
2.5
3

15
12
11
9
9

10

Obviously, the present invention is not limited to the 
embodiment just described and illustrated, but may undergo 
various modifications available to those skilled in the art 
without however departing from the scope of the invention as 
defined.
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. ‘15 claims for USA
The claims defining the Invention are as follows:
WHAT IS CLAIMBP—IS-:

1. - A progressive multifocal ophtalmic lens comprising 
an aspherical surface having a mean sphere and a cylinder at 
every point thereof, said surface comprising:

- a distance vision portion including a control point 
for distance vision,

- a near vision portion including a control point for 
near vision,

- an intermediate vision portion between said distance 
vision portion and said near vision portion,

- a principal meridian of progression passing through 
the said three portions,
the said lens having a power addition value defined as the 
variation in mean sphere between said distance vision control 
point on said distance vision portion and said near vision 
control point on said near vision portion,
and in which:

- the maximum value of the gradient of the mean sphere 
of said surface is located at a part of said principal 
meridian of progression that is situated within said 
intermediate vision portion,

- and, over the whole of said aspherical surface of
the lens, the gradient of the cylinder of said surface has a
value that is less than the product obtained by multiplying
said power addition value by a coefficient k of constantc max
value.

2. - A lens according to claim 1, wherein said coeffi­
cient k is less than or equal to Q.I65 mm-^.c max

3. - A lens according to claim 1, wherein the said prin­
cipal meridian of progression of said lens consists sub­
stantially of three straight line segments comprising:

- a first segment extending substantially vertically 
from a point at the top of said lens down to a fitting center

4

i

1
I
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35
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- a second segment (DC) extending from said fitting 
center (D) obliquely towards the nasal side of said lens,

- and a third segment (CM') starting from the extremity
(C) of said second segment and passing through said near

• 5 vision control point (P),
and wherein the gradient of mean sphere of said surface has a 
maximum value along said second segment (DC) of said prin­
cipal meridian of progression.

10 4.- A lens according to one of claims 1 to 3, having an
effective progression length (DC) less than or equal to 15 
mm.

5. - A lens according to claim 3 or 4, wherein said
15 cylinder gradient has a maximum value in the lateral portions 

of said second segment (DC) of said principal meridian of 
progression located in said intermediate vision portion (VI).

6. - A lens according to one of claims 1 to 5, wherein
, ,, 20 the 0.5 diopter isosphere line (3) of said lens makes an

angle of less.than 30° with the horizontal axis thereof.

7. - A lens according to one of claims 1 to 6, wherein 
the 0.5 diopter isocylinder lines in the vicinity of said

25 distance vision portion (VL) make an angle of less than 30° 
with the horizontal axis of said lens.

<<·€€ / ■
C S t .( « ; .8. - A lens according to claim 7, wherein said mean

t :sphere gradient has a maximum value equal to the product ob­
,, f 30 tained by multiplying said power addition value (A) by a 
,, coefficient k which depends on the power addition value

(A), and which is equal to 0.07 mm for a power addition 
; value less than or equal to 1, to 0.08 mm~^ for an addition

. C CC ■ /

? value greater than 1 and less than or equal to 2, and to
35 0.09 mm for an addition value greater than 2.
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9. A lens according to claim 8, wherein said cylinder gradient has a maximum 

value in the lateral areas of said near vision portion (VP) thereof situated beyond the 0.5 

diopter isocylinder lines, said maximum value being equal to the product obtained by 

multiplying said power addition value (A) by a coefficient kc max yp« said coefficient

6 having a value of 0.09 mm-1.

10. A progessive multifocal ophtalmic lens substantially as herein described 

with reference to the Figures.

Dated 29 December, 1994 
Essilor International

Patent Attorneys for the Applicant/Nominated Person
SPRUSON & FERGUSON
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Progressive Multifocal Ophtalmlc Lens 

Abstract

A progressive multifocal ophtalmlc lens Is provided having an 

aspherical surface comprising a distance vision portion (VL), a near 

5 vision portion <VP) and an Intermediate vision portion (VI), In which the 

maximum mean sphere gradient value 1s situated In the Intermediate vision 

portion (VI) of the principal meridian of progression (MM’) of the 

lens, and the cylinder gradient over the whole aspherical surface of the 

lens 1s less than the product obtained by multiplying the power addition

10 value at each point by a constant value coefficient.
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(Fig. 1)
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