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[57] ABSTRACT

A method for altering a lens whereby a lens is securely
bonded to a lens block by a lens adhesive blocking pad
having means for accurately aligning the optical center,
and optionally the cylinder axis, of the lens with the
center point and cylinder axis of the lens block. The
invention also includes the adhesive lens blocking pad
with alignment means.

19 Claims, 15 Drawing Figures
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1
METHOD FOR THE ALTERATION OF A LENS

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue,

This invention relates in general to a method and
means for altering lenses. More particularly, it relates to
a method and means for altering lenses wherein the
optical centers and, optionally, cylinder axes of said
lenses are easily and accurately located.

The alteration of lenses 1s a well-known art and in-
cludes both the generation of surfaces of lenses, thereby
imparting specific optical properties thereto, and the
peripheral alteration, or edging, of the shape of lenses.
Generally, the first step in altering lenses is the genera-
tion of a surface on a semi-finished lens blank (e.g., one
that 1s ground and polished on one of its two faces).
Consequently, surface generation is normally done on
only the unfinished face of the lens blank. The second
step in altering lenses normally is the peripheral alter-
ation of the shape of the surfaces lens.

The lens blanks and surfaced lenses may be provided
In a variety of forms. For example they may be spheri-
cal, cylindrical, optical flats, aspherical, multi-focal, etc.
Moreover, once the lenses have been finished they may
be put to a variety of uses such as spectacie lenses,
camera lenses, etc. |

Surface generation commonly involves a series of
steps. For example, the optical center, and optionally
the cylinder axis, of the lens blank are located and
marked on the face thereof. In those instances when the
finished lens will contain at least one symmetrical sur-
face it i1s not necessary to locate and mark the cylinder
axis of the blank. Next, the blank is attached to a lens
block by some type of holding means such that the
optical center and, optionally the cylinder axis, of the
blank are aligned with the center point and cylinder axis
of the block. The desired optical properties are then
generated upon the upper face of the lens blank by
grinding. During generation the temperature of the lens
rises. The lens is cooled by a steady flow of a coolant
such as a blend of water and ethoxy ethanol (“Ethyl
Cellosolve” commercially available from Union Car-
bide) to prevent it from cracking. After the surface has
been generated 1t i1s fined with a water slurry of a fine
grit abrasive and then polished with a polishing slurry.

Edging the lens to obtain a desired shape involves a
series of similar steps. For example, the optical center
and, optionally the cylinder axis, of a lens are located
and marked on a face thereof if not previously done. In
those instances when the lens to be edged contains an
asymmetric surface it is necessary that the optical center
and cylinder axis of the lens be located and marked
thereon. Next, the lens is attached to a lens block by
some type of holding means such that the optical center,
and optionally the cylinder axis, of the lens are aligned
with the center point and cylinder axis of the block. The
desired peripheral shape is then imparted to the lens.
During edging the temperature of the lens rises. The
lens 1s cooled by a steady flow of a coolant such as a
blend of water and ethoxy ethanol (“Ethyl cellosolve”
commercially available from Union Carbide) to prevent
it from cracking. | |

Although these methods of surface generation and
edging are commonly used, they suffer from wvarious
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drawbacks. For example, the step of fastening the lens
to the surfacing or edging block such that the optical
center, and optionally the cylinder axis, of the lens are
accurately aligned with the center point and axis of the
surfacing or edging block is difficult to perform. Addi-
tionally, it is difficult to attach the lens blank to these
blocks with a bond that will not fail during alteration
yet i1s easy to break once alteration is complete.

In the past, a variety of methods have been used to
accomplish these results. For example, when a surface is
to be generated the optical center and cylinder axis of
the lens blank are visually aligned with the center point
and cylinder axis of a surfacing block by means of marks
on said block. The blank is then clamped to the block
while a molten metal alloy is pumped into a cavity
between the blank and the block and allowed to cool,
thereby bonding the two together. This approach, how-
ever, has several disadvantages. For example, primers
are necessary in order to obtain adequate bonding of the
alioy to the lens. Before the alloy can be applied, the
primer must dry thereby slowing the overall surface
generation process. Moreover, the primers used are
often soluble in either the liquid used to cool the lens
during surface generation of the water used in the fining
and polishing slurries. As a result, the bond between the
alloy and the lens is undercut by the action of this liquid.

Additionally, the application of the alloy to the lens
in a molten state may produce a thermal pattern in

plastic lenses that can only be removed by subsequently
thermally annealing the lens at or above the tempera-
ture at which the molten alloy was applied. This further
slows the overall process. Once applied, the alloy be-
comes rigid and the bond between it and the lens is
easily broken with the slightest flexing of the lens.
Should this happen during surface generation, fining or
polishing the lens would be damaged, possibly irrepara-
bly: Furthermore, the alloy is expensive to use thereby
making 1ts recovery an economic necessity and requir-
ing the use of special equipment.

Another method substitutes an epoxy adhesive for
the metal alloy. This method also requires the use of
primers in order to achieve adequate bonding. Further-
more, the epoxy adhesive requires special equipment in
order to mix and apply it. The adhesive cures by an
exothermic reaction that may produce a thermal pattern
in the lens thereby necessitating a thermal annealing
step to remove it. This type of bonding is time consum-
ing and expensive because of the materials used. More-
over, the resuitant bond is rigid and is easily broken
with the slightest flexing of the lens resulting in the
possible loss of the lens.

In another method, pitch is applied in a hot fluid state
to the interface between the lens blank and the surfacing
block. This method is of only limited usefulness because
It 1S messy, necessitates the use of heat during applica-
tion, and 1s difficult to clean-up.

In still another method, an opaque adhesive tape is
used to bond the lens blank to the surfacing block. This
tape is provided on a paper release liner that is not
conformable. Furthermore, the liner is difficult to re-
move from the tape. This method is of limited useful-
ness because the tape is either applied to the lens blank
before adhering it to the surfacing block or vice versa
thereby making it difficult to position the optical center
and cylinder axis of the lens over the center point and
cylinder axis of the surfacing block. Once the lens has
been properly positioned and the lens surface gener-
ated, it 1s often hard to remove the lens for the block.
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Generally, 1t i1s necessary to pry the lens from the block
frequently resulting in breakage or chipping and
scratching of the lens.

When the peripheral shape of the lens 1s to be altered
the same metal alloy used to bond the lens to the surfac-
ing block during generation may also be used to bond
the lens to an edging block. This method of bonding still
suffers from the same disadvantages as it does when
used during surface generation.

In another method, edging blocks are clamped to the
opposite faces of the lens. The lens and blocks are then
placed into an edging device and the peripheral shape of
the lens altered as desired. This method suffers from the
disadvantage that the lens may slip during edging
thereby causing the optical center and cylinder axis to
be incorrectly located in the edged lens.

In still another method, a small rectangular pad hav-
Ing an opaque adhesive tape on one surface is adhered
to the optical center of the lens. The geometric axis of
the long dimension of the pad is aligned with the optical
axis of the lens. The pad allows the lens to be positioned
between two edging blocks for edging purposes. This
pad is useful only for positioning the lens and does not
serve to hold the lens during edging.

The present invention overcomes these and other
disadvantages of the prior art. It provides a fast, simple,
clean, low cost method for the alteration of lens sur-
faces that does not require the application of heat, the
use of primers, or the use of special equipment. It also
provides a method whereby the bond between the lens
and the surfacing or edging blocks is sufficiently flexible
so as to resist bond failure as a result of flexing of the
lens while being strong enough to prevent the lens from
slipping during alteration. Surprisingly, however, the
bond is easily broken when the alterations have been
completed. The method of the present invention also
provides a means for accurately aligning the optical
center, and, optionally the cylinder axis, of the lens with
the center point and cylinder axis of the surfacing and
edging blocks. |

In accordance with the present invention, there is
provided the method of altering a lens comprising the
steps of alternatively:

A. positioning on one face of a lens a conformable
lens adhesive blocking pad having means for accurately
aligning the optical center, and optionally the cylinder
axis, of the lens with the center point, and the cylinder
axis, of a rigid lens block, wherein said pad is centered
upon said face;

B. adhesively attaching and conforming said pad to
said lens face; |

C. positioning and adhesively attaching said lens
upon a rigid lens block whereby the optical center, and
optionally the cylinder axis, of said lens is accurately
aligned with the center point, and the cylinder axis, of
said block; or

A. positioning and adhesively attaching upon a rigid
lens block a conformable lens adhesive blocking pad
having means for accurately aligning the optical center,
and optionally the cylinder axis, of a lens with the cen-
ter point, and the cylinder axis, of the rigid lens block,
wherein said pad is centered upon said block;

B. aligning the optical center, and optionally the
cylinder axis, of said lens with the centerpoint, and the
cylinder axis, of said block;

C. adhesively bonding one face of said lens to said
pad such that the optical center, and optionally the
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cylinder axis, of said lens is accurately aligned with the
center point, and the cylinder axis, of said block; then

D. altering said lens.

Also provided is a novel adhesive blocking pad com-
prising a conformable substrate having a pressure sensi-
tive adhesive applied to the planar surfaces thereof and
having means for accurately aligning the center point,
and optionally the cylinder axis, of a lens with the cen-
ter point, and cylinder axis, of a lens block. The adhe-
sive blocking pad may further have a portion of the
edge of at least one of its planar surfaces that is non-
tacky and may have removable protective backings
adhered to its planar surfaces.

Also provided are methods of removing a lens from a
lens block by a variety of means.

Referring now briefly to the Figures:

FIG. 11s an exploded perspective view of one set of
elements useful in the practice of the present invention.
The combination is particularly useful during surface
generation. It represents but one possible combination
of the elements and comprises a lens 2, a lens adhesive
blocking pad 4, and a lens block 8.

The lens 2 has upper and lower faces 9 and 11 respec-
tively. The optical center a and a cylinder axis line b—b
are marked upon at least one of the faces.

The pad 4 has removable protective backings 6 and 7
adhered to planar surfaces 3 and S respectively. It also
has alignment means 10 for accurately positioning the
pad 4 upon the lens 2 or the block 8. Alignment means
10 also allow the lens 2 to be accurately positioned upon
the block 8. The pad 4 also has protective barriers 12

adhered to the surfaces 3 and 5.
The block 8 has top surface 13 with locating means 14

located at the center point ¢ and along the cylinder axis
ltne d—d thereof. Block 8 also has removal means 15
and positioning inserts 16.

FIG. 2 is a top view of one embodiment of a lens
adhesive blocking pad that is particularly useful during
surface generation. The pad 4a has alignment means
10a, protective barrier 12, and tab 17. It also has con-
forming means 18 cut through the pad 4a to assist in
conforming said pad to the shape of the surface to
which it 1s apphied.

FIG. 3 1s a top view of another embodiment of a lens
adhesive blocking pad that is particularly useful during
lens surfacing. The pad 4b has alignment means 10b
comprising a hole, and 10c comprising a notch, protec-
tive barrier 12, and tab 17.

FIG. 415 a top view of the lens block 8 of FIG. 1. The
block 8 has locating means 14 and removal means 15.

FIG. 5 1s a section view of the lens block 8 of FIG. 4
along line 5—35 showing top surface 13, locating means
14, removal means 15, and positioning inserts 16.

FI1G. 6 1s an exploded perspective view of another set
of elements useful in the practice of the present inven-
tion. The combination is particularly useful during lens
edging. It represents another possible combination of
the elements and comprises a lens 2, a lens adhesive
blocking pad 4d, a lens block 8d, and a mounting means
20.

The lens 2 has upper and lower surfaces 9 and 11
respectively. The optical center a and a cylinder axis
line b—b are marked upon at least one of the faces.

The pad 4d has removable protective backings 6d and
7d adhered to planar surfaces 3d and 5d respectively. It
also has alignment means 10d for accurately positioning
the pad 4d upon the lens 2 or the block 8d. Alignment
means 10d also allow the lens 2 to be accurately posi-
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tioned upon the block 8d. The pad 4d also has protec-
tive barriers 12 adhered to the surfaces 3d and 5d, at tab
17d.

The block 8d, a portion of which has been cut away,
has top curved surface 13d and top flat surface 13e.
Locating means 14d is located at the center point ¢ of
surface 13e. It also has a cylinder axis line located along
the line d1—dj. The block 8d also has positioning inserts
16d.

The mounting means 20 comprises a base 22, a
mounting block 24, and locating means 14e. Mounting
block 24 comprises mounting cavity 25 and cavity 26.
Located In the planar base surface 23 of the cavity 25
are posttioning insets 27 for mating with positioning
inserts 16d and preventing rotational motion of block
8d.

FIG. 7 1s a section view of mounting means 20 along
the line 7—7 showing locating means 14e, base 22, pla-
nar base surface 23 of cavity 25, mounting block 24,
cavities 25 and 26, and illuminating means 28.

F1G. 8 1s a section view of mounting means 20 along
the line 8—8 showing locating means 14¢, base 22, pla-
nar base surface 23 of cavity 25, mounting block 24,
cavities 25 and 26, and positioning insets 27.

FIG. 91s a top view of a lens 2 having a lens adhesive
blocking pad 4d adhesively conformed to one surface
thereof and showing an outline 32 of a desired periph-
eral shape.

FI1G. 10 1s a top view of an alternative embodiment of
a lens block 8¢ having top curved surface 13d, top flat
surface 13e, and hollow locating means 14f. This block
is particularly useful in lens edging.

FIG. 11 is a bottom view of the block 8e of FIG. 10
having hollow locating means 14f and positioning in-
serts 16d. -

FIG. 12 1s a section view of block 8e along the line
12—12 showing hollow locating means 14f, and posi-
tioning insets 16d.

FIG. 13 1s a top view of another embodiment of a lens
block 8f. It has top curved surface 13d, top flat surface
13e, and pointed locating means 14g. This block is par-
ticularly useful in lens edging.

F1G. 14 is a bottom view of the lens block 8f of FIG.
13 having an irregularly shaped base as the positioning
insert.

FIG. 15 1s a section view of block 8f along the ling
15—135 showing pointed locating means 14g.

The practice of the present invention may be easily
accomplished and will be better understood by refer-
ence to FIG. 1. In one embodiment of the present inven-
tion one of the protective backings 6 or 7 are removed
from pad 4. The pad 4 is then positioned on face 11 of
lens 2 so that alignment means 10 are aligned with the
optical center a, and optionally the cylinder axis line
b—b, of lens 2 and the pad 4 is centered upon the sur-
face 11 of lens 2. Once positioned the pad 4 is attached
and adhesively conformed to surface 11 of lens 2. The
other protective backing 6 or 7 is then removed from
the pad 4. The lens 2 (with pad 4 attached thereto) is
then positioned and adhesively attached to the lens
block 8 such that the optical center a, and optionally the
cylinder axis line b—b, of the lens 2 are accurately
aligned with the center point ¢ and cylinder axis line
d—d of the block 8.

In any event the lens 2 may then be altered as desired.
The lens 2 may then be removed from the block 8.
When this procedure is employed the alteration prefera-
bly comprises surface generation. The pad 4 and the

3

10

13

20

25

30

35

40

45

50

535

63

6

block 8 used during surface generation may be referred
to as the lens adhesive surfacing pad and the lens surfac-
ing block respectively.

Another embodiment of the present invention may be
better understood by reference to FIG. 6. In this em-
bodiment one of the protective backings 6d or 7d are
removed from pad 4d. The pad 4d is then positioned on
face 11 of lens 2 so that alignment means 10d are aligned
with the optical center a of the lens 2 and centered upon
the surface 11 of lens 2. Preferably the pad 4d is of a
diameter such that the cylinder axis line b—b of the lens
2 may be seen beyond the periphery of the pad 4d. Once
positioned the pad 44 is attached and adhesively con-
formed to surface 11 of lens 2. The other protective
backing 6d or 7d is then removed from the pad 4d. The
lens 2 (with the pad 4d attached thereto) is then posi-
tioned and adhesively attached to the lens block 8d such
that the optical center a, and optionally the cylinder axis
line b—Db, of the lens 2 are accurately aligned with the
center point c¢; , and cylinder axis line di—dj of the
block 8d as it rests in mounting cavity 26.

Alternatively pad 4d may first be positioned and
adhesively attached to lens block 8d such that the align-
ment means 10d are aligned with the center point ¢ of
the block 8d and is centered upon surface 13d of block
8d. The optical center a, and optionally the cylinder axis
line b—b, of the lens 2 are then aligned with the center
point ¢) and the cylinder axis line dj—d; of the block 8
as it rests in mounting cavity 26. The lens 2 is then
adhesively bonded to the pad 4d such that the optical
center a, and optionally the cylinder axis line b—b of
the lens 2 are accurately aligned with the center point
c1 and cylinder axis line d;—d; of block 8d.

In any event the lens 2 may then be altered as desired.
The lens 2 may then be removed from the block 8d.
When this procedure is used the alteration preferably
comprises alteration of the peripheral shape (e.g., edg-
ing) of the lens. The pad 4d and the block 8d used dur-
ing edging may be referred to as the lens adhesive edg-
ing pad and the lens edging block respectively.

The lens 2 may be a single or multi-focal lens or other
optical element. It may be made from a variety of mate-
rials such as glass or plastic (e.g. polydiallyglcol carbon-
ate polycarbonate, polymethylmethacrylate, etc.). The
base curvature of the lens 2 may vary and still not affect
the process of the present invention. Thus, for example,
the surface 11 of the lens 2 may be convex (as shown),
concave, cylindrical or flat. Furthermore, the surface
11 may contain steps so that stepped multifocal lenses
can be produced. -

The pad 8 or 8d preferably comprises a double-sided
tape (that 1s one having adhesive applied to the planar
surfaces thereof). Preferably the adhesive comprises a
pressure-sensitive adhesive. Removable protective
backings 6 and 7 or 6d and 7d are provided to prevent
adhesion of the pad 4 or 4d to undesired surfaces. The
pad 4 or 4d 1s thick enough, (e.g. from about 0.2 to 2.0
millimeters) soft enough, and flexible enough to allow
firm bonding of lens 2 when its base curvature approxi-
mates but does not identically match the base curvature
of surface 13 or 13d of blocks 8 or 8d.

Alternatively the pad 4 or 4d may comprise a non-
adherant material that is thick enough (e.g., from about
0.2 to 2.0 millimeters), soft enough, and flexible enough
to conform to the curvature of the lens 2. When a non-
adherant material is used an adhesive is provided to
adhere the pad 4 or 4d to the lens 2 and to the block 8
or 8d.
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The shape of the pad used during lens alteration is not
critical in the practice of the present invention. Conse-
quently it may have a variety of forms, some of which

are shown in FIGS. 1, 2, 3, and 6. Alternatively it may

be rectangular, oval, triangular, etc. Pad 4 or 4d must,
however, be of a size to furnish an adhesive area large
enough to provide a firm bond between the lens 2 and
the block 8 or 8d and prevent rotational motion of the
lens 2 while not interfering with the particular alter-
ation step being employed. Thus, the pad utilized during
surface generation may be of any size, although it is
preferred that no dimension of said pad be larger than
that of the lens being surfaced. The pad utilized during
edging may also be of any size although it is preferred
that said pad be able to be positioned and adhered to
lens 2 such that no part of said pad extends beyond the
desired outline to the final peripheral shape of said lens.
This latter preferred arrangement is illustrated in FIG.
9. It has been found that round pads having a diameter
of from about % to 3 of the diameter of lens 2 are particu-
larly well suited for the lens edging process.

The shape of the alignment means 10 and 10a-d em-
ployed in the pad 4 or 4d is not critical to the practice
of the present invention. Consequently the alignment
means 10 and 10a-d may have a variety of shapes, some
of which are shown in FIGS. 1, 2, 3, and 6. Alterna-
tively they may comprise rectangles, triangles, ovals,
etc. Additionally the size of the alignment means 10a-d
1S not critical to the practice of the present invention
provided, however, that they be large enough to allow
the pad 4 or 4d to be easily positioned on the lens 2 or
the block 8 or 8d while leaving sufficient adhesive area
on the pad 4 or 4d to provide a good bond between the
lens 2 and the block 8 or 8d. It has been found that
round openings at the center of the pad and being from
about 0.2 to 1.5 centimeters in diameter are particularly
useful as alignment means in pads useful during lens
edging.

The material comprising the pad 4 or 4d may be an
opaque or translucent substance. When it is opaque,
alignment means 10, 10a, 10b, and 10d comprises an
opeming cut through the center of the backings 6 and 7
or 6d and 7d and the pad 4 or 4d so that the optical
center a of the lens 2 or the center point ¢ or ¢ of the
block 8 or 8d is visible when the pad is applied. Addi-
tionally the alignment means 10, 10b, and 10c may be
provided that comprises an opening cut through the
backings 6 and 7 or 6d and 7d and the pad 4 or 4d along
at least one radius of said pad so that, if necessary, the
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1S visible when the pad 4 or 4d is applied. If the cylinder
axis line b—b and the cylinder axis line d—d or d|—d;
are visible after application of the pad 4 or 4d to either
the lens 2 or the block 8 or 8d then alignment means
need only be provided at the center of pad 4 or 4d.

When the material comprising the pad 4 or 4d is a
translucent substance the orientation means comprise
the pad itself and no perforations are necessary in said
pad. As it is used throughout this specification the term
translucent substance means one through which things
are easily observed.

The adhesive used on pad 4 or 4d must allow easy
removal of removable protective backings 6 and 7 or 6d
and 7d therefrom yet provide a firm bond between the
lens 2 and the block 8 or 8d. Additionally, the bond
provided will preferably be resistant to the liquids used
to cool the lens 2 during alteration.
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Representative examples of opaque double-sided ad-
hesive tapes that are useful as the adhesive blocking pad
4 or 4d include polychloroprene based pressure-sensi-
tive tape such as “Scotch Brand” Y-4282 tape (commer-
cially available from Minnesota Mining and Manufac-
turing Company); polyethylene base pressure-sensitive
tape such as Scotch Brand Y-4622 tape (commercially
available from Minnesota Mining and Manufacturing
Company); and polyurethane base pressure-sensitive
tape such as Scotch Brand Y-4032 tape (commercially
avatlable from Minnesota Mining and Manufacturing
Company). Representative examples of translucent dou-
ble-sided adhesive tapes that are useful as the adhesive
blocking pad 4 or 4d include styrene-butadiene block
copolymer base pressure-sensitive tape such as Scotch
Brand Y-949 tape (commercially available from Minne-
sota Mining and Manufacturing Company).

‘The removable protective backings 6 and 7 or 6d and
7d prevent pad 4 or 4d from adhering to surfaces prior
to use and are easily removed from the pad. |

The backings 6 and 7 or 6d and 7d may comprise a
variety of materials such as a paper treated with a re-
lease agent such as silicone, or alternatively a conform-
able (e.g. one that can be formed to the shape of a sur-
face) material (e.g. polyethylene, polyvinyl chloride,
etc.).

The removable protective backings may be the same
size as the pad or they might be larger. Additionally
they may comprise large sheets having a multiplicity of
individual pads between them. |

Preferably at least one backing comprises a conform-
able material having the same size and shape as the pad
while the other backing comprises a large sheet having
a multiplicity of pads thereon. This allows the user to
remove the pad from the large sheet, apply it to the lens
or block, conform it to the shape of the lens or block
without substantial wrinkling or bubbling, then remove
the conformable backing from the other surface of the
pad.

The pad 4 or 4d preferably has a portion of the edge
of at least one of its planar surfaces 6 and 7 or 6d and 7d
that is non-tacky. This acts as a protective barrier 12
preventing the protective backings 6 and 7 or 6d and 7d
from adhering to the pad 4 or 4d thereby allowing a
corner of the backings to be easily grasped so that they
may be easily removed from the pad. The barrier 12 also
prevents that portion of the pad 4 or 4d from adhering
to the lens 2 or the block 8 or 8d thereby allowing a
similar simple procedure to be used to allow the pad 4
or 4d to be removed from the lens 2 or block 8 or 8d.

The barrier 12 may comprise a variety of materials.
For example, it may comprise an adhesive tape having
adhesive applied to only one surface thereof. In this
instance the adhesive side of the barrier will be adhered
to the planar surface of the pad. Alternatively the bar-
rier 12 may comprise a paper liner, or talc, cloth, etc.
The barrier 12 may also comprise a portion of the edge
of the planar surface of the pad that has had no adhesive
applied thereto, such as by skip coating.

Preferably the barrier 12 is applied to the edge of at
least one of the planar surfaces of pad 4 or 4d at tab 17.
Tab 17 provides an easy location for a user to grasp the
pad 4 or 4d both when positioning it before and remov-
ing it.after alteration of lens 2.

The pad 4 or 4d may be prepared by a variety of
methods. For example, it may be prepared by die cut-
ting (e.g., rotary or ruling, etc.) the material selected for
use. It may aiso be prepared by means of a punch press.
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Other methods of preparation will be obvious to those
skilled 1n the art as a result of this disclosure.

The block 8 or 8d may be designed to fit commer-
cially available surface generation and edging devices.
It may be constructed from any rigid material such as
brass, steel, aluminum, zinc, alloys, plastic, filled plastic,
etc. Additionally, the curvature of the upper surface 13
or 13d of the block 8 or 8d may vary so that blocks 8 or
8d may be produced that can accomodate lenses having
varying base curvature. Thus, for example, the surface
13 or 13d may be concave (as shown), convex, cylindri-
cal or flat. The surface 13 or 13d may also contain steps
so that stepped multifocal lenses can be accomodated.

Generally, the block 8 or 8d will have a size large
enough to provide a firm base for lens 2 during alter-
ation while not interfering with the particular alteration
step being employed. Thus the block utilized during
surface generation may be of any size although it is
preferred that it be approximately the same size as the
pad being employed. The block utilized during edging
‘may also be of any size although it is preferred that it be
approximately the same size as the pad being employed
and be able to be positioned under lens 2 such that no
part of said block extends beyond the desired outline of
the final peripheral shape of the lens 2. It has been found
that round blocks having a diameter of from about % to
i of the diameter of lens 2 are particularly well suited
for the lens edging process.

Locating means, such as locating means 14, 14d, 14f,
and 14g, are provided in the base 13 or 13e of block 8 or
8d so that the optical center a and cylinder axis line
b—b of the lens 2 may be accurately aligned with the
center point ¢ or ¢y and cylinder axis line d—d or
di—d; of the block 8 or 8d. The locating means may
comprise a variety of devices. For example, it may
comprise a line permanently marked upon the surface
13 or 13e such as by painting, mechanical engraving,
dying, etc., a depression, or a projection. It may also
comprise a channel or a hole in the surface 13 or 13e of
the block 8 or 8d and filled flush therewith with a mate-
rial that transmits light from a light source. Such materi-
als, also known as light guides, may be made from a
variety of materials such as polyesters, epoxies, poly-
methylmethacrylate, etc. The locating means may be of
any size provided, however, that it be sufficiently sharp
in definition such that when the optical center a, and
optionally the cylinder axis line b—b of the lens 2 are
aligned with the center point ¢ or ¢; and cylinder axis
line d—d or d1—d; of the block 8 or 8d parallax error is
substantially absent. Preferably, the locating means is
from about 0.2 to 2.0 milhimeters wide.

It has been found that a block 8 that is particularly
 useful during surface generation has a locating means 14
comprising a channel filled with a light guide and is
shown tn FIGS. 4 and 5. The locating means 14 goes
from one edge of block 8 to the other edge of block 8
along a diameter thereof. Preferably, the locating means
14 comprises a channel filled with light-transmitting
means that goes from one edge of the block 8 to the
other edge of the block 8 along a diameter thereof.
Another channel filled with light-transmitting means at
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90° angle to the first channel and along a diameter of the |

block 8 is also provided for locating the optical center a
of the lens 2. The second channel may go from one edge
of the block 8 to the other but it does not have to do so.
Locating means 14 is illuminated by means of a light
source, such as a light bulb, located directly. beneath
shaft 19 prior to alignment of the optical center a, and
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optionally the cylinder axis line b—b, of lens 2 with the
center point ¢ and cylinder axis lind d—d of block 8.
Preferably the shaft is filled with the light guide used in
locating means 14.

The block 8 also has removal means 15 comprising an
opening through the block 8. The opening provides a
simple means by which the lens 2 may be removed from
the block 8. The procedure for such removal is dis-
cussed more fully below. |

It has been further found that a block 8d that is partic-
ularly useful during lens edging has a locating means
14d comprising a hole through the centerpoint cy. The
hole may be empty or, alternatively, it may be filled
with a light guide. In either event the locating means 14
1s 1lluminated by means of a light source, such as a light
bulb, prior to alignment of the optical center a, and
optionally the cylinder axis line b—b of lens 2 with the
center point ¢y and cylinder axis line d1—d of the block
8d. |

FIGS. 10 through 15 illustrate alternative embodi-
ments of blocks that are particularly useful in the lens
edging process. FIG. 10 shows a top view of block 8e
having locating means 14f comprising a hole in the
center point of the block 8e. FIG. 11 shows a bottom
view of block 8e having positioning inserts 16d com-
prising elongate mounds. FIG. 12 shows a section view
of block 8¢ along line 12—12. FIG. 13 shows a top view
of block 8f having locating means 14g comprising a
raised point at the center point of block 8f. FIG. 14
shows a bottom view of block 8f having positioning
insert 16f comprising an irregularly shaped base. FIG.
15 15 a section view of block 8 along line 15—15.

It has also been found that a mounting means 20 is
particularly useful in aligning the optical center a, and
optionally the cylinder axis line b—b, of lens 2 with the
center point ¢) and cylinder axis line dj—d; of block 8d.
One embodiment of the mounting means 20 is shown in
FIGS. 6, 7, and 8. It comprises a base 22, a mounting
block 24 attached to base 22 at an angle, and locating
means 14f connected to illuminating means 28 (e.g., a
light bulb).

The base 22 and the mounting block 24 may be con-
structed from the same materials as the block 8d. The
mounting block 24 is attached to the base 22 at an angle
to enable the user to comfortably employ mounting
means 20 to accurately align lens 2 with block 8d. Cavi-
ties 25 and 26 are provided in mounting block 24 to
further aid in accurate alignment of the lens 2 and block
8d.

Cavity 25 is designed to mate with edging block 8d
and prevent it from rotating while lens 2 is being
mounted thereon. Accordingly it has positioning insets
27 located 1n its planar base surface 23 that mate with
positioning inserts 16 on edging block 8d.

When block 8d is positioned in cavity 235 its upper
surface 13d 1s equal to or slightly above the level of
upper surface 30 of the mounting block 24. This enables
the surface 11 of lens 2 to be in close proximity to sur-
face 30 once said lens has been positioned on block 8d
thereby assisting in substantially reducing parallax error
when the optical center a, and optionally cylinder axis
line b—b of the lens 6 are aligned with the center point
¢y and cylinder axis line di—d; of block 8 by means of
locating means 14e.

Locating means 14e may comprise a variety of de-
vices. For example, it may comprise a line or series of
marks permanently marked upon surface 30 such as by
painting, mechanical engraving, dying, etc. It may also
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comprise a channel filled flush with surface 30 with a
light transmitting material. It may also comprise holes
drilled through the mounting block 24 and connected to
an illuminating means 28 by means of a light guide or a
fiber optic (e.g., an annular material that transmits light
from a light source by refraction but without permitting
substantial diffusion of the light). Preferably the locat-
ing means 14e comprises a fiber optic. Alternatively it
may comprise holes drilled through the mounting block
24 having a light bulb located directly beneath it.

After alteration, lens 2 may be removed from the
block by a variety of methods. For example, the lens
may be pried from the block. However, this method has
the disadvantage that the lens 2 is often damaged (e.g.,
chipped, scratched, broken, etc.) by the act of prying.
This method can be facilitated by immersing the lens
and block in hot water (e.g., temperature about 100° C.)
for a short period of time (e.g., 15 seconds). However,
some plastic lens materials cannot withstand such tem-
peratures.

Another method of lens removal that is particularly
useful involves the use of fluid means (e.g. pneumatic or
hydraulic fluids). Reference to FIG. 5 will facilitate an
understanding of this removal technique. In this tech-
nique the fluid is forced against the surface 5 of the pad
4 through means 15 thereby reducing the force holding
the pad 4 to the lens 2 or block 8. Generally, about 1 to
2 atmospheres of fluid guage pressure are sufficient to
reduce the holding force such that the lens 2 may be
easily separated from the block 8. While this method has
been described with reference to FIG. § wherein a lens
block particularly useful during surface generation is
shown, 1t is also useful for removal of lens blocks that
are particularly useful during edging.

The flutd used to effect removal may comprise a gas
or liquid. Preferably, it will be nontoxic and will be inert
toward the lens block, the blocking pad, and the lens.
Representative examples of useful gases for pneumatic
lens removal include air, nitrogen, carbon dioxide, he-

llum, and fluorocarbon gases, etc. Representative exam--

pies of useful liquids for hydraulic lens removal include
water, hydraulic oils, mineral oils, fluorocarbon liquids,
etc. Preferred fluids are water and air.

Another method of lens removal that is also particu-
larly useful may be better understood by reference to
F1G. 6. In this method tab 17d is pulled in the direction
of the plane of pad 4d thereby causing a reduction in the
thickness of pad 4d and a progressive disengagement of
pad 4d from the interface between lens 2 and block 8d.

In another useful method, removal may be accom-
plished by placing the combination of lens 2, pad 4d and
block 8d into cavity 25 of mounting block 24 and then
rotating the lens 2 and the block 8d in opposite direc-
tions with respect to each other thereby causing them to
separate. A specially designed tool (not shown) may
also be provided to accomplish this same result. The
tool is not as wide as the mounting block 24 and facili-
tates removal by making it easier to grasp the edge of
the lens 2.
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[ 1. The method of alterlng a lens comprising the

steps of:

A. aligning the center of a conformable lens adhesive
blocking pad with the optical center of said lens,
wherein said pad comprises a conformable sub-
strate having a pressure sensitive adhesive applied
to the planar surfaces thereof and means for accu-
rately aligning the center of said pad with the opti-
cal center of said lens, whereby the center of said
pad is aligned with the optical center of said lens
through said alignment means;

B. adhesively attaching and conforming said pad to
one face of said lens in said aligned condition;

C. aligning the optical center of said lens with the
center point of a rigid lens block, whereby said

‘alignment is carried out through the alignment
means of said pad attached to said lens;

D. adhesively attaching said lens to said block in said
aligned condition by means of said pad; and

E. altering said lens.}

[2. The method of altering a lens comprising the

steps of:

A. aligning the center of a conformable lens adhesive
blocking pad with the center point of a rigid lens
block, wherein said pad comprises a conformable
substrate having a pressure sensitive adhesive ap-
plied to the planar surfaces thereof and means for
accurately aligning the center of said pad with the
center point of said rigid lens block, whereby the
center of said pad is aligned with the center point
of said block through said alignment means;

B. adhesively attaching said pad to said block in said
aligned condition;

C. aligning the optical center of said lens with the
center point of said block, whereby said alignment
is carried out through said alignment means;

D. adhesively attaching one face of said lens to said
pad in said aligned condition; and

E. altering said lens.§

[3. The method of altering a lens comprising the

steps of:

A. aligning the center and cylinder axis of a conform-
able lens adhesive blocking pad with the optical
center and cylinder axis of said lens, wherein said
pad comprises a conformable substrate having a
pressure sensitive adhesive applied to the planar

- surfaces thereof and means for accurately aligning
the center and cylinder axis of said pad with the
optical center and cylinder axis of said lens
whereby the center and cylinder axis of said pad is
aligned with the optical center and cylinder axis of
satd lens through said alignment means;

B. adhesively attaching and conforming said pad to
one face of said lens in said aligned condition:

C. aligning the optical center and cylinder axis of said
lens with the center point and cylinder axis of a
rigid lens block, whereby said alignment is carried
out through the alignment means of said pad at-
tached to said lens:

Once the lens 2 and the block 8 or 8d have been 60  D. adhesively attaching said lens to said block in said

separated, the pad 4 or 4d may be removed from the
lens 2 or the block 8 or 8d by simply stripping it there-
from. In addition to providing a method of removal that
does not damage the lens 2, these useful techniques also

aligned condition by means of said pad; and
E. altering said lens.}
4. The method of claim [3]} 29 wherein a portion of
the edge of at least one p]anar surface of said pad is

provide methods whereby there is little or no residue 65 non-tacky.

left on the lens 2 or block 8 thereby necessitating very
little or no clean up.
I claim:

5. The method of claim [3] 29 wherein said lens
adhesive blocking pad comprises an opaque material
having a pressure sensitive adhesive applied to the pla-



Re. 31,897

13

nar surfaces thereof and wherein said aligning means
comprise a perforation in the center thereof.

6. The method of claim § wherein said aligning means
further comprise a perforation along a radius thereof.

7. The method of claim § wherein said pad comprises
polychloroprene tape.

8. The method of claim [37 29 wherein said lens
blocking adhesive pad comprises a translucent material
having a pressure sensitive adhesive applied to the pla-
nar surfaces thereof.

9. The method of claim 8 wherein said pad comprises
styrene-butadiene block copolymer.

10. The method of claim [3] 29 wherein said alter-
ing comprises the generation of a surface upon the other
face of said lens.

11. The method of claim [37] 29 wherein said alter-

Ing comprises the peripheral alteration of the shape of

said lens.

12. The method of claim [3] 29 wherein there is
further included the step of removing said lens from
said block.

13. The method of claim 12 wherein said removal is
effected by pneumatic means.

14. The method of claim 13 wherein said pneumatic
means COmprises air.

15. The method of claim 12 wherein said removal is
effected by hydraulic means.

16. The method of claim 15 wherein said hydraulic
means cCoOmprises water.

17. The method of claim 12 wherein said removal is
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effected by pulling an edge of said pad in the plane of 30

said pad until said lens is removed from said block.

18. The method of claim 12 wherein said removal is
effected by rotating said lens and said block in opposite
directions with respect to each other.

[19. A lens adhesive blocking pad comprising a con-
formable substrate having a pressure sensitive adhesive
applied to the planar surfaces thereof and having means
for accurately aligning the center point and cylinder
axis of a lens with the center point of a lens block.]

[20. A lens adhesive blocking pad according to claim
19 wherein said substrate comprises an opaque material
and said aligning means comprise perforations.]

[21. A lens adhesive blocking pad according to claim
20 wherein said aligning means comprise a perforation
in the center thereof.}

L22. A lens adhesive blocking pad according to claim
21 wherein said aligning means further comprise a per-
foration along a radius thereof. ]

[ 23. A lens adhesive blocking pad according to claim
20 wherein a portion of the edge of at least one of the
planar surfaces of said pad is non-tacky.}

[ 24. A lens adhesive blocking pad according to claim
23 wherein a conformable protective backing is applied
to at least one of the planar surfaces of said pad.]

[25. A lens adhesive blocking pad according to claim
19 wherein satd substrate comprises a translucent mate-
rial. ]

L£26. The method of altering a lens comprising the
steps of:

A. aligning the center and cylinder axis of a conform-
able lens adhesive blocking pad with the center
point and cylinder axis of a rigid lens block,
wherein satd pad comprises a conformable sub-
strate having a pressure sensitive adhesive applied
to the planar surfaces thereof and means for accu-
rately aligning the center and cylinder axis of said
pad with the center point and cylinder axis of said
rigid lens block, whereby the center and cylinder
axis of said pad is aligned with the center point and
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cylinder axis of said block through said alignment
means; ' |

B. adhesively attaching said pad to said block in said
aligned condition;

C. aligning the optical center and cylinder axis of said
lens with the center point and cylinder axis of said
block, whereby said alignment is carried out
through said alignment means;

D. adhesively attaching one face of said lens to said
pad in said aligned condition; and

E. altering said lens.]

27. The method of altering a lens comprising the steps of:

a. adhesively attaching and conforming a conform-
able lens adhesive blocking pad to one face of a
lens, wherein said blocking pad comprises a con-
formable substrate having a pressure sensitive ad-
hesive applied to the planar surfaces thereof and
alignment means therein, and wherein the optical
center of said lens is visible through said alignment
means;

b. visually aligning the optical center of said lens with the
center point of a rigid lens block through said align-
ment means;

c. adhesively attaching said lens to said block in the
aligned condition by means of said pad; and

d. altering said lens.

28. The method of altering a lens comprising the steps of:

a. adhesively attaching and conforming a conformable
lens adhesive blocking pad to a rigid lens block,
wherein said blocking pad comprises a conformable
substrate having a pressure sensitive adhesive applied
to the planar surfaces thereof and alignment means
therein, and wherein the center point of said lens block
is visible through said alignment means;

b. visually aligning the optical center of a lens with the
center point of said block, through said alignment
means;

¢. adhesively attaching one face of said lens to said pad
in the aligned condition; and

d. altering said lens.

29. The method of altering a lens comprising the steps of-

a. adhesively attaching and conforming a conformable
lens adhesive blocking pad to one face of a lens,
wherein said blocking pad comprises a conformable
substrate having a pressure sensitive adhesive applied
to the planar surfaces thereof and alignment means
therein, and wherein the optical center and cylinder
axis of said lens is visible through said alignment
means; |

b. visually aligning the optical center and cylinder axis
of said lens with the center point and cylinder axis of
a rigid lens block through said alignment means;

¢. adhesively attaching said lens to said block in the
aligned condition by means of said pad; and

d. altering said lens. |

30. The method of altering a lens comprising the steps of-

a. adhesively attaching and conforming a conformable
lens adhesive blocking pad to a rigid lens block,
wherein said blocking pad comprises a conformable
substrate having a pressure sensitive adhesive applied
to the planar surfaces thereof and alignment means
therein, and wherein the center point and cylinder
axis of said lens block is visible through said align-
ment means,

b. visually aligning the optical center and cylinder axis
of a lens with the center point and cylinder axis of said
block through said alignment means;

¢. adhesively attaching one face of said lens to said pad
in the aligned condition; and

d. altering said lens.
* x *x ¥ %x
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