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PROGRESSIVE ADDIDON LENSES 

Field of the Invention 

s The present invention relates to multifocal ophthalmic lenses. In particular, 

10 

the invention provides progressive addition lenses in which unwanted lens 

..Ugmatism is reduced without functional compromise of the distance and channel 
widths through the intermediate and near vision iones, as compared to conventional 
progressive addition lenses. 

Backaround of the Invention 
The use of ophthalmic lenses for the correction of ametropia is \\'ell known. 

For example, multifocal lenses, such as progressive addition lenses f? AL "sj,, are 
used for the treatment of presbyopia. The sur&ce of a PAL provides tir, 

U intermediate, aad near vision in a 8raduaJ, contimlous progression of vatically 

increasing dioperic power &om m to near focus. or top to bottom of the lens. 

PAL's are appealing to the wearer because PAL's are free of the viSll>le 

ledges between the zones of differing dioptric power that are found in Giber 

20 multifocal lenses, such as bifocals and trifocals. However, an inhenmt disadvantage 
in PAL's is unwanted lens astigmatism, or astigmatism introduced or caused by one 

or men of the lens' surfaces. Generally, the unwanted lens utipudism is locmted 

on either side of the wr vision zone of the lens• It or writs appn11ina• 

cmter, reacbcs a maximum level thlt cor1.,._ appVJtimnely to die _.Wion 
25 dioptric add power of the lens. 

Genelllly, a PAL with a 2.00 diopter ldd pow ad ts mm n•wel length 

will have about a 2.00 diopter maxin111m11 locaJind unwanted utipwtin The 

cbanne1 width of the lens will be apptoximately 6 mm in which the unwanted 
30 astigmatism is less than or equal to a 0.75 diopter threshold value. 
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Any number of lens designs have been tried in attempting to either or both 

reduce unwanted astigmatism or increase the minimum channel width. However. 

current state~f-the-art progressive addition lenses provide only minimal decreases 

s in unwanted astigmatism while having large areas in the lenses' peripheries that are 

unusable due to unwanted astigmatism. Thus, a need exists for a PAL that reduces 

miximuft'9 localized unwanted astigmatism and, at the same time, provides an 

increase in the minimum channel width. 

10 BriefDescription of the Drawings 

FIG. la is a side view ofa lens of the invention. 

FIG. lb is an astigmatism map of the lens of FIG. la 

FIG. 2a is a side view of a Jens of the invention. 

FIG. 2b is an astqpnatism map of the lem of FIG. 2a. 

15 FIG. 3 is a side view of a lens of the invention. 

20 Sa. 

Sa. 

FIG. 4a is a side Wew of the lens of the ilMntion. 

FIG. 4b is an astigmatism map of the lens of PIG. 4a 

FIG. Sa is a side view of a lens of the invention. 

FIG. Sb is an astigmatism map of a progressive surface of the lens of PIG. 

FIG. Sc is an astigmatism map of a progressive smface of the lens of FIG. 

FIG. Sd is an atigmttimn 1111p of the lem of PIG. SL 

25 Description of the Invention and its Pref'med Embodiments 

The present invention provides progressive addition leases, • well u 

methods a their design and produdion, in which the Dmi~ Jncatizwl umnnted 

astigmatism. that is 11IOC'iated with a given dioptric add power is reduced compared 

to prior art lenses. Additionally, the distance width, or width about the optical center 

30 of the lens that is me of about o.so ---- ------- -- -··--- --- -·· 
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diopters or more of unwanted astigmatism, and minimum channel \\;dth of the lens 

is suitable for use by the lens wearer. 

s For purposes of the invention, by "chinner' is meant the corridor of vision 

that is tree of astigmatism of about 0. 75 diopters or greater when the wearer~s eye is 

scanning ftom the distance zone to the near mne and back. By '1ens" or '1enses" is 

meant any ophthalmic lens inctudin& without limitation, spectacle lenses. coatac:t 

lenses, intraocular lenses and the like. Preferably, the lens of the invention is a 

to spectacle lens. 

It is one discovery of the invention that maximuin. localiad astigmadsm 

may be reduced by combining two or more prograsi¥e addition surfaces each 

providing a dioptric add power that combines with thlt of the other surfilce or 

ts surfaces to produce a lens of a higher dioptric add power than tbat of the surDces 

individually. By "dioptric add~ is maat the llDOUllt of dioptric power 

difference between the near and far vision zones of a progressive addition surface. 

ne lens of the invention exlnl>its less maximum, loottized unwamed astigmatism 

and a wider' daanMl than would be~ by producing a lens with the same 

20 dioptric add power using only a single prograM addition surtice. Further, it is a 

discovery of the invention that the use of more than one progressive addition surface: 

ensures that the distance dioptric power and the total dioptric add power needed to 

correct the wwa"s 9icm me uacomprorird It ia Jet IDOther discovery of the 

invealion that when 1lle progrellive surfilcel' dioptric ldd power IRIS .. 

2' misaligned with respect to one another. the resu1tllJt total maximum. localized 

unwanted astigrmtism of the leas is less than the tum of the maximum, localiud 

UDWlllted utigmatism contn"buted by the individual dioptric add powers of ach 

progressive addition surfice. 
-- ---------- ·-----
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By "progressive addition surface" is meant a continuous, aspheric surface 

having far and near vision zones and a zone of increasing dioptric power coMecting 

the far and near vision zones. By "maximu~ localized unwanted astigmatism" is 

s meant the highest, measurable level of astigmatism in an area of unwanted 

astigmatism on a lens surface. 

In one embodiment, the lens of the invention comprises, consists essentially 

of, and consists of a.) a first progressive addition surface having one or more areas 

10 of maximum, localized unwanted astigmatism and a first dioptric add power; and 

b.) a second progressive addition surface having one or more areas of maxim~ 

locali7.ed unwanted astigmatism and a second dioptric add power~ the progressive 

addition sur6aces disposed in relation to each other so that a portion or all of the 

anu of maximum, localiad unwanted astigmatism are misaligned and wheRin the 

ts dioptric add power of the lens is the sum of the first and second dioptric add powers. 

In another embodiment, the invention provides a process for producing a lens 

comprising. consisting essentially o( and consisting of the steps of L) providing at 

leut a &rst IDd a second progressive addition~ the tint pnw:euM addition 

20 sur&ce having one or more areas of maximum, localized UllW8Jlted astigmatism and 

a tint dioptric add power ml the second prosressive addition surface having one or 

more areas of maximum, localind unwanted amgmatiam and a second dioptric add 

power; ml b.) disposing the fint wl eecond progressive addilioD mrfaces IO Chat a 

portion or all of the areas of mnimum, lcw6ud unwanted astigmatim are 

25 mitaligned and the dioptric add power of the lens is the sum of the first and second 

dioptric add powers. 

By "misaligned" is meant that the surfaces, and thus the areas of unwanted 

astigmatism, are arranged or disposed in relation to one another so that a portion or 

30 all of the areas of maximum. locaJjqd unwanted astigmatism of one surface do not 
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substantially coincide with one or more areas of maximu~ localized unwanted 

astigmatism of the other surface. Preferably, the misalignment is such that no area 

of maximum, localized unwanted astigmatism of a surface substantially coincides 

s with that of the other surface. 

The progressive addition surfaces used in the lens of the invention may be 

misaligned by any of a tUmber of methods. For exampl~ the optical centers of the 

surfaces may be shifted either or both laterally or vertically with respect to each 

10 other. By "optical center" is meant the point on a aurtice intersected by the optical 

axis of the lens. One ordinarily skilled in the art will RIC08Dize •if the optical 

centers are shifted laterally~ the minimum channel width is reduced by the extent of 

the shift. Thus. a propessive addition leas design using a lmnl shift preferably 

uses progressive addition surfaces with wider channel widths to compensate for the 

IS diminution in channel width caused by the shift. 

Altematively, if the optical ceotcn of the surfaces are shifted vertically, the 

channel length will be increased. By "channel length is meant the distance along the 
-

central meridian of the IUl'6u:e between the optical center and the top encl of the near 

20 vision zone. Thus, a design using such a shift preferably uses progressive addition 

surfaces with shorter channel lengths in compensation. 

As yet another altel1latiw, wjnbjning tbe optical oeaten of the progreuive 

swtices coincideal with each olh«, the ceaten may be R1lllted with respect to one 

25 another. In a prefemd embodiment, each sur&ce is designed so that it is 

asymmetric about the ceatet line of its..... In this cue, the area of mmmum, 

locali7.ed unwanted urigmatism of the surfaces do 80t subst•ntially coiadde OD 

rotation of the optics about an axis joining the surfiaces' optical centers. By 

"asymmetric" is meant that the power and astigmatism maps of the surface are 

30 asymmetric about the cent.er meridian of tbe surface. 
----------- -------·- -
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The lateral and vertical shifts are done in such a way as to preserve the 

distance and near vision dioptric powers of the lens. In order to minimize the 

introduction of lens prism power, the shifts must occur so that the optical center of 

s one progressive addition surface is shifted along a curve that is parallel to the 

distance curve of the other progressive addition surface. In the case of rotati~ the 

surfaces are rotated about their optical centers so that the distance and near powers 

are substantially unaffected. One ordinarily skilled in the art will recognize that tbe 

rotational misalignment may be in addition to the misalignment carried out for 

10 purposes of reducina unwanted astigmatism. 

The amount of misalignment, or the vertical shift, lateral shift or rutllion of 

optical centers. is an amount sufficient to prevent substantial superposition. or 

coincidence. of the maximum, Jo«»lind UD.WIDted utiputtism areas of the 

1s progressive addition surfaces. More specifically, it is believed tbat the misalignment 

leads to a mi..._. of the clirectioD of the uripwtic wctors auodated with one 

surface relatiw to the mnesponding astigmatic vectors of the other sur&ce resulting 

in the total maximum, lncaliad unwanted a.digmatism for the final lens being less 

thm tllll if the WdOJ'I were aligned. 1'he lateral or Vlltical shift may be lbcu 0.1 

20 mm to about 10 mm, pre&rably about 1.0 mm to about 8 mm, more preferably about 

2.0 mm to about 4.0 mm. Rotationa1 shifts may be about 1 to about 

40 degrees, ptcfaably about S to about 30 cle&rees, men preferably abou\ lOto 

about20 .... 

2S As yet another altcmttive for mild..,-, elCh surface may be designed so 

that the cbannet Jeaada of the surfices are ofdift'aent Jengths. In this~ 

the areas or maximum,. focal'-9, unwanted utigmatism of the ufaces do nat align 

when the opCical centers of the llUfaces are brought into alignment. & a remit, the 

unwanted a.ejgmatism is reduced compared to a Jens of the same total dioptric add 

30 power. The greater the difference between the duumel ~the greater will be 

the reduclion in maximum, locali7.ed unwanted 

iliiii1nr 
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astigmatism. However, the channel lengths must not be so large as to produce a 

mismatch in the near vision zones so that the near vision of the lens wearer is 

s compromised. The lens resuhing from this embodiment will have a channel length 

falling between that of each surface and dependent upon the dioptl'W add power 

contributed by each surface to the total dioptric add power of the lens. The channel 

length difference between the surfaces may be about 0.1 mm 

to about 10 mm, preferably about 1 mm to about 7 ~ more preferably about 2 mm 

10 to about S mm. 

The progressive addition surfaces may each be independently on the convex 

or concave surface of the lens or in a layer between the outer concave and ou1cr 

convex surfaces of the lens. Other surtices, such as spheric and toric surfaces, 

ts designed to adapt the lens to the ophthalmic pracription of the lens' wearer may be 

used in combination with. or in lddition to. ooe or mare of the progreuive lddition 

surfaces. 

Por example, a progreuive addition sur&ce may be combined with a toric 

20 ~ such as concave surface that is a progressive ldclition surface and has a 

cylinder power It a pmticular ail. In thil cue. a dioplric ldd power IDd cylinder 

power need not be pnwided It every axis combillllion clcsind for the lens. ltlther,. 

wt. ooe moves borizOlcaDy away &om the CClda' of the ldd mne to the lens 

2s periphery,. a rotational misalipmeat of surfias of up to lbout +or -25, preferably 

+or - 20,. men preferably + or- lS detJreea may be med while still achieving the 

desired dioptric add power for the lens. 

The dioptric add power of each of the progressive addition surtaces used in 

30 the invention is selected 10 that tbe mm of their dioplric ldcl powers is substantially 

equal to the value needed to COITeCt the lens wearer"s aear vision acuity. 

i1iiiiU 
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Additionally, the dioptric add power of each surface is selected in view of the 

maximu~ localized unwanted astigmatism associated with a given near dioptric 

s power. The dioptric add power of the progressive addition surfaces may be each 

independently from about+ 0.01 diopters to about +3.00 diopters, preferably from 

about +o.2S diopters to about +2.00 diopters, more preferably about +o.so to about 

+I .SO diopters. 

10 Similarly, the distance and near dioptric powers for each surface are selected 

so that the sum of the powers is the value needed to correct the wearer~s distance 

and near vision. Genenlly, the distance dioptric power for each surface will be 

within the range of about o.2s diopters to about a.so diopters. Preferably. the 

dioptric power of the distance zone of the concave surtlce may be + or- about 

IS 2.00 to about S.SO diopters and for the convex surfilce, +or - about O.S to about 1.00 

_ diopters. The near vision cliopcric power for each of the surfaces will be about 1.00 

diopters to about 12.00 diopters. 

The propessive addition surfaces and lenses oftbe invention may be formed 

20 by any convenient method such as, without limitation, thennoformin& moldin& 
grinding. Qlting or tbe like. In a preferred method, an optical preform having a 

progressive addition surface is used and a second progressive addition surface is cast 

onto the pdbrm. In a men p1u1ed method,. a pnbm the ooacave aiioD of 
which is a prOIJtlSive addition surface with a bue spberica1 power IDd a cylinder 

2s power is used and a progressive addition surface is formed on the front surface by 

any convenient m~ preferably by casting and more preferably by surface 

casting, 

The invention will be clarified further by a consideration of the following, 

30 non-limiting examples. 

--- ----------
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Examples 

5 Example 1 

Referring to FIG. la, lens 10 of the invention is shown having convex 

pr<>Sressive addition surface 1 1 and concave progressive addition surface 12. Surface 

11 has distance zone 13 with a curvature of 6.00 diopters and near mne 11 with a 

curvature of7.00 diopters. Surface 12 has distance zone 19 with a curvature of6.00 

10 diopters and near zone 21 with a curvature of S.00 diopters. The resulting distance 

power of the lens is 0.00 diopters and the dioptric add power of the lens is 2.00 

diopters, 1.00 diopters contn"buted by each of surfaces 1 I and 11. As shown in FIG. 

t~ the convex and concave optical centers 16 and 17> respectively, are shifted with 

1S respect to each other by 4.0 mm. 

FIG. lb is an astigmatism map of lens 10 illustrating the misalignment of the 

surfaces. Areas 22 and 23 are of the UllWIDtcd utigmatism for surfaces 11 and 12, 

iespectively. The locations of the maximum. JoceJind utigmatin 14 IDd 15 do not 

20 overlap and, - are not additive. The maximum, localized unwanted astigmatism 

value of 1.90 D for this lens is shown in Table I and is significaody lower than the 

2.20 D that is found in a conventional PAL of the same near dioplric power. 

Tlble 1 

Ex•111ile AddPowcr AddP'ower AddJIDwer Vedicll Ma Max. 
Fftllll(D) Bd.(D) TCllll(D) Sbift(-) AltiglMiwt AstigJAdd 

(D) .. 
Priar Alt 2.00 0.00 2.00 0.0 2.20 1.10 

1 1.0S I.OS 2.10 4.0 1.90 0.90 

2 I.OS 1.0S 2.10 8.0 1.90 0.90 

-------------
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Example2 

s A lens with two progressive addition surfaces is used, the misalignment for 

which is 8.00 mm. The misalignment results in a reduction of maximum localized 

unwanted astigmatism of 0.30 D compared to the prior art Lens of Table 1. 

Example3 

10 A.J shown in FIGs. 2a and 2b,. lens 20 with a concave progressive addition 

surface 25 is seen. Surtace 2S has distance and near zone curvatures of6.00 and S.00 

diopters, respectively. Convex surfaee 24 with distance and near zone curvatures of 

6.00 and 7.00 diopters is also shown. The opUcal center 27 of surface 2S is rotated 

by a, an amount of 10 degrees, with respect to that of optical center 26 of convex 

ts progressive surface 24. In FIG. 2b,. the astigmatism map of lens 20 is shown. Areu 

31 and 32depictthe1R111 of unwanted utigmatia for sur&ces 24 and 2S,. 

respectively. Maximum, localized unwanted utigmatism areas 28 and 29 for 

surfaces 24 and 2S,. respectively. are also shown. Table 2 shows that the resulting 

lens bu a muimum, localized unwanted mdgmatism of 1.90 diopters as compared to 

20 2.10 diopters for a prior art lens. 

Tlble2 

E™4": AddPower Ml ... Adil ... ._.._, Max. Ma 
P.Rllll(D) Ba(D) TCllll(D) Sliitl(-.) A ...... im MilJMI 

fD\ .. 
Prior Alt 2.00 0.00 2.00 0.0 2.20 1.10 

3 1.00 1.00 1.90 10.0 1.90 1.00 

4 1.00 l.00 1.9S 20.0 I.IS 0.9S 

s 1.00 1.00 I.IS 30.0 1.1S 0.9S 

6 1.00 1.00 I.IS 40.0 1.41 0.76 

------------

lS 
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Examples 4 - 6 

s The concave progressive addition surface of a lens is rotated around its 

10 

optical center by 20, 30, and 40 degrees with respect to the convex progressive 

addition surface. The rotations result in maximum, localiad unwanted astigmatisms 

of 1.BS, 1.75, and 1.41 diopters, respectively 8S listed OD Table 2. 

Bxample7 

FIG. 3 depicts a concave progressive addition surface 34 placed between 

surfaces 33 and 3S of lens 30. Lens 30 is made of an optical preform 38 having a 

rehctive index of 1.60 and a cast layer 39 having a refractive index of I.SO. 

Convex surface 33 of preform 38 has optical center 36, a distance curvature of 6.SO 

15 diopters and a near curvature of I.SO diopters. Concave surface 34 of preform 38 bas 

op&ical center 37, a distance curvature ("DC") of 6.SO diopters and a near curvature 

("NCj of O.SO diopters derived by the fommla: 

NC=DC-addpowerx D1-l.OO 
n1-Jb 

lS wherein •1 is the rebctiYe mdex of oplice1preform31 and ea is the reftactive index 

of layer 39. Optical center 37 is shifted vertically downwards 4 mm with respect to 

op&ical center 36. Concave sudice 3S of layer 39 includes a cylindrical power of 

-2.00 D for correcting the wmw's utipVltism. Lens 30 bas a distance power of 

0.00 diopters, a total dioplric add power of3.00 ~arrived at by the 2.00 

30 diopter dioptric add power of sur:lice 33 and the 1.00 diopters dioptric add power of 

surfilce 34 combined. The maximum, Jocaliud unwanted astigmatism is lower than 

that of a conventional lens with a 3.00 diopters diopttic add power. 
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Example8 

In FIG. 4a is depicted lens 50 having convex surface 51 and concave surface 

52. Surface SI is a progressive addition surface with optical center 53. Swface 52 is 

s a combination progressive addition-toric surface having optical center 54 shifted 

vertically downwards 4 mm with respect to optical center 53. FIG. 4b depicts the 

astigmatism map for lens SO showing the shift. Areas SS and 56 are the areas of 

unwanted astigmatism, 57 and SS being their respective maximum, localized 

unwanted astigmatism areas respectively, for surfaces S 1 and 52. 1-1 is the toric axis 

10 for surface 52. The overlap of the progressive addition surfaces are such that, 

although the near and distance vision zones are preserved. the location of the 

maximum, localized unwanted astigmatisms S7 and SI of each surface do not 

coincide and, thus, their effect is not additive. 

JS Example9 

Lem 60 is depicted in FIG. Sa in which a left oriented, convex progressive 

addition sur&ce 61 shown combined with a right oriented, concive progressive 

addition aurfice 62. F.ach surface is depicted individually in FIOs. Sb and Sc, 

respectively. Optical centers 63 IDcl 64 of each smface are rotated sou to become 

20 optically aligned. 1n· FIG. Sd is depicted that the left and right orientation of the 

surfiu:es provides misalipment of the unwanted astigmatism areas 65 and 66 of 

surfaces 61 and 62, respectively. The maximu"'> localimd unwanted astigmatism for 

lens 60 ort.70 diopt.cn lilted on Tlhle 3. 

Table3 

Eomple Add,_.. AddPowcr MllPUwer Ma Max. 
Fnat(D) BD(D) Tolll(D) Aldpllli1111 Aq./MI 

Im .. 
Prier Alt 2.02 0.00 2.02 2.20 1.10 

9 1.00L 1.00ll 2.10 1.70 0.81 

iliini~nr 
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Example 10 

An optical preform is produced containing a spherical convex surface with a 

s curvature of6.00 diopters. The prefonn's concave surface is a toric progressive 

surface with a base spherical curvature of 6.00 diopters, a cylinder curvature of 4.00 

diopters at an axis placed at the 0-180 axis, and a near vision zone with an add power 

of 1.00. The near vision mne is placed on the concave toric surface of the preform at 

l 1.2S degrees clockwise from the bottom of the lens (the 270 degree axis). The 

10 resultant preform has a 0.00 diopter distance power, a -2.00 diopter cylinder power at 

an axis of O degrees and a 1.00 diopter add power. A progressive addition glass mold 

with a 6.00 diopter base curvature and a 1.00 diopter add power placed at the 270 

degree axis is used to surtice cast a UV curable resin layer on the convex surtice of 

the preform using conventional surface casting techniques. 1be resultant lens bas a 

IS distance power of0.00 diopters, a cylinder of-2.00 diopters at O degree axis, an add 

powerof2.00 diopters. The 11.2S degree misaligmnent of the &ont and back add 

powers results in a reduction of maximum, lncAli~ unwamed astigmatism relative 

to a prior art lens. 

20 

25 
- - - - ------------
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What is claimed is: 

1. A lens comprising a first progressive addition surface having one or more 
s areas of maximum. localized unwanted astigmatism and a first dioptric add power 

and second progressive addition surface having one or more areas of maximum,. 
locilized unwanted astigmatism and a second dioptric add power, the progressive 
addition sur&ces disposed in relation to each other so that a portion or all of the areas 
or maximum. locali7.ed unwanted astigmatism are misaligned and wherein the 

10 dioptric add power of the lens is the sum of the tint and second dioptric add po'W'el'S. 

2. The lens of claim 1, wherein the surfaces are disposed so that a portion of the 
areas of maximum, localized unwanted urigmatism are misaligned. 

ts 3. The lens ofclaim 1, wherein the sur&ces are disposed so that all of the areas 
of maxin•m, localized UDWUted urigmatism are misaligned. 

4. The lens of claim 1., wherein the progressM addition surf'aces are misaligned 

so that the optical centers of the sudiices are shifted wrtically, laterally, or a 
20 combination thereof with respect to each other. 

S. The lens of claim 1, wherein the progressM addition sudBcea are misaligned 
IO that the optical centers oCthe IUdial Ire rCJtmd with lapect to cacb ocher. 

2' 6. The lens of claim S., wherein the progressM addition surfaces are 
IS)'IDIDetrie. 

7. The lens of claim 1., wherein the first and second progressive addition 
surfaces tbrther comprise a channel having a channel length, the length of the first 

30 progressive surface channel being of a different length than that of the second 
progressive addition surface. 

1111111 1111111111111111111111 
* C L M S * 
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8. The lens of claim 1, further comprising a concave surface and a convex 

surface, the first progressive addition surface being on the concave surface and the 

s second progressive addition surface being on the convex surface. 

9. · The lens of claim 1, further comprising a concave surface, a convex surface, 

and layer therebetween, the first progressive addition surface being on the concave 

surface or the convex surface and the second progressive addition surface being in 

10 the layer between the concave and convex surfaces. 

10. A spectacle lens comprising a first progressive addition surface having one 

or more areas of maximum. localized unwanted astigmatism and a first dioptric add 

power and second progressive addition surface having one or more areas of 

tS maximum, localiad unwanted astigmatism and a second dioptric add power, the 

progressive addition sur6lcea disposed in telation to eadl other so tlllt a poltion or all 

of the areas of maximum, localized unwanted astigmatism are misaligned and 

wherein the dioptric add power of the lens is the sum of the first and second dioptric 

add powers. 

20 

11. The spectacle lens of claim 10, wherein the surfaces are disposed so that a 

portion of the areas of maxi.mum, lor.alimd unwanted utipatism are misaliped. 

12. The spectacle lens of claim 10, wherein the surfaces are disposed IO tlllt all 

25 of the areas of maximum, locali7.ed unwanted astigmatism are misaligned. 

30 

13. The spectacle lcus of daim 10> 'wherein the progressive addition surfaces are 

misaligned so that the optical centers of the surfaces are shifted vertically> laterally, 

or a combination thereof with respect to each other. 

\ \lllll\ \\\I\\ 111' \11\l l\ \II\ 
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t 4. The spectacle lens of claim 11 or 12 wherein the progressive addition 

surfaces are misaligned so that the optical centers of the surfaces are vertically shifted 

s about 0.1 mm to about 1 O mm with respect to each other. 

10 

1S. · The spectacle lens of claim 11 or 12, wherein the progressive addition 

surfaces are misaligned so that the optical centers of the surfaces are laterally shifted 

about 0.1 mm to about 1 O mm with respect to each other. 

16. The spectacle lens of claim 11 or 12, wherein the progressive addition 

surfaces are misaligned so that the optical centers of the surfaces are vertically and 

laterally shifted with respect to each other, each shift being independently about 0.1 

mm to about 10 mm. 

17. The lens of claim 11 or 12 whaein the progressive addition surfaces are 

misaligned so that the optical centers of the surfaces are rotated about 1 to about 40 
'i 

degrees with respect to each other. 

20 18. The lens of claim 17 > wherein the progressive addition surfaces are 

asymmetric. 

19. The lem of claim 10. wbenin the tint and second progressive acJdition 

surfaces ach fiDther comprise a duume1 havina a d'lnnel length, the length of the 

2S first progressive surface clumnel being of a dift'erent length than the channel length of 

the second progressive addition surface. the differmce in channel length being about 

O.I mm to about IO mm. 

20. The lens of claim 10, further comprising a concave and a convex surtace> the 

30 first progressive addition sur&ce being OD the concave surt8ce and the second 

progressive addition surface being OD the convex surface. 

I lllllll lllltl IDll I/Ill ll llll 
* C L M S * 
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21. The lens of claim 10, further comprising a concave surface, a convex surface, 

s and layer therebetween, the first progressive addition surface being on the concave 

sur&ce or the convex surface and the second progressive addition surface being in 

the layer between the concave and convex surfaces. 

22. A process for producing a lens comprising the steps of: 

10 providing at least a first and a second progressive addition surface, the first 

progressive addition surface having one or more areas of maximum,. localized 

unwanted astigmatism and a first dioptric add power and the second progressive 

addition surtice having one or more areas of maximum, localized unwanted 

astigmatism and a second dioptric add power; and 

IS disposing the first and second progressive addition surfaces so that all or a 

portion of the eras of maximum, locelizwJ UllWUlted astigmatism are misaligned and 

the dioptrlc add power of the lens is the sum of the first and second dioptric add 

powers. 

20 23. The process of claim 22, wherein the disposing of the progressive surfaces is 

2S 

performed so that the misalipmeat of the surfiaa is achieved. by shifting the optical 

centers of the u&ces with respect to each other, rotatiDs the optical centers of the 

sudices with rapect to Ilda ads, or providing elCh of the .maces with a channel 

bavina a dwnnel lenatb that diltss &om thlt of the odm turface. 

24. The process of claim 22, wherein the disposing of the prograsive surfaces is 

performed so that the misatignment of the surfaces is ldiieved. by shifting the optical 

centers of the surfaces vertically or laterally with respect to each other. 
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25. The process of claim 22, wherein the disposing of the progressive surfaces is 

performed so that the misalignment of the surfaces is achieved by rotating the 

optical centers of the surfaces with respect to each other. 

26. The process of claim 22, wherein the disposing of the progressive surfaces is 

performed so that the misalignment of the surfaces is achieved by providing each of 

10 the surfaces with a channel having a channel length tbat differs ftom that of the other 

surface. 
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