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(54)  Alens surfacing pad

(57)  Alens pad (24) for use in surfacing a lens work
piece (30), one side (26) of which pad (24) provides a
working surface and the other side (28) of which pad
provides micro formations (29) spread out substantially
uniformly over that other side of the pad (24). When the
lens pad (24) is in use, it is attached to a surface of a
lens surfacing tool (10). The latter surface provides micro
formations (23) spread substantially uniformly over that

surface of the lens surfacing tool (10). The micro forma-
tions (29) of the pad (24) interengage or interlock with
those (23) of such a surface of such a lens surfacing tool
(10) when the pad (24) is in use.

Also, such a lens surfacing tool (10), a combination
of such a pad (24) attached to such a tool (10), and a
lens surfacing machine having such a tool (10), or such
a combination.
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Description

[0001] Thepresentinventionrelatestoalenssurfacing
pad, especially but not exclusively to a lens polishing pad.
[0002] Such a polishing pad or disc is described in US
2011/0009035 A1. The latter discloses a polishing ma-
chine for lenses with at least one first polishing spindle
having a polishing axis and a tool holder disposed on a
first polishing spindle for afirst polishing pad or disc being
part of a polishing tool, further comprising at least one
first work piece spindle having a rotary axis and a work
piece holder disposed on the first work piece spindle for
alens, wherein the work piece holder and the tool holder
are disposed so as to be moving in translation in the
direction of a telescoping axis disposed parallel to the
polishing axis and in the direction of a translation axis
disposed at right angles to the rotary axis. The polishing
machine further has at least one first tool changer for
changing the tool and a working chamber formed of at
least one wall substantially limiting a spread of polishing
medium during processing, when at least the work piece
holder and the tool holder are disposed within the working
chamber, wherein the first tool changer is disposed at
least partially within the working chamber during opera-
tion.

[0003] Such a machine is capable of polishing work
pieces to form lenses at such a speed that the polishing
pad or disc might not last for more than about three hun-
dred seconds, even though during that time it may be
used to polish as many as ten lens work pieces. This
results in the necessity of providing an automatic tool
changer so that polishing tools can be automatically re-
placed as their pads or discs wear out. At the same time,
when the pad wears out, the whole of the polishing tool
or head of which it is part is wasted.

[0004] The presentinvention seeks to provide a rem-
edy.

[0005] Accordingly, the presentinvention is directed to
a lens pad for use in surfacing a lens work piece, one
side of which pad provides a working surface and the
other side of which pad provides micro formations spread
out substantially uniformly over that other side of the pad,
for attachment, when the lens pad is in use, to a surface
of a lens surfacing tool which surface provides micro for-
mations spread substantially uniformly over that surface
of the lens surfacing tool, so that the micro formations of
the pad interengage or interlock with those of such a sur-
face of such a lens surfacing tool when the pad is in use.
[0006] Such alens pad may be held securely while in
use, but readily replaced by a fresh pad when it is worn
out. The fresh pad may be of different material or mate-
rials from the one it replaces, so long as it embodies the
present invention.

[0007] Thus theinterlocking orinterengaging of the mi-
cro formations is such that it is necessary to exert suffi-
cient force to overcome the interlocking or interengaging
ofthe micro formations by pulling the pad away from such
a surface of such a tool when the pad is worn out, so that
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the interengagement or interlocking of the micro forma-
tions is resistant to a force which tends to separate the
surfaces on which the micro formations are provided, but
not so resistant that the pad can not be manually or au-
tomatically peeled away from the rest of the tool when it
is worn out. An advantage of such engagement or inter-
locking with certain lens surfacing machines is that the
pad is retained on the rest of the tool even when the latter
is moved around rapidly on an indexed carousel of a lens
surfacing machine and/or by a robot of such machine
during replacement of a lens surfacing tool, or even
turned upside down if the lens tool is one of many others
held on the outside cylindrical surface of an indexed car-
ousel which has a horizontal axis of indexing.

[0008] Individual ones of the micro formations may be
in the form of a stem with a head, for example a mush-
room-shaped head.

[0009] Preferably, however, the said other side of the
said pad provides one of two micro formations, the first
of which micro formations comprise hooks and the sec-
ond of which micro formations comprise loops, the micro
formations provided by such a surface of such atool com-
prising the other of the said first and second micro for-
mations.

[0010] Preferably, the microformations onthe lens pad
comprise loops, although they could comprise hooks.
[0011] The surfacing which such a lens pad is used for
may be grinding or lapping the lens work piece, but is
preferably polishing the lens work piece.

[0012] The working surface of the pad may be provided
by non-woven polyester, polyurethane, or a plastics foam
material.

[0013] If the lens pad is provided with hooks, these
may be provided by a polyester or polypropylene mate-
rial.

[0014] Ifthe polishing padis provided with loops, these
may be provided by a polyamide velour.

[0015] The hooks may have a length or height in the
range from 0.2mm to 0.6mm, and are preferably sub-
stantially 0.4mm high.

[0016] The lens pad may be from 0.5mm in overall
thickness to 2.5mm and is preferably substantially 1.5mm
thick

[0017] The diameter of the pad may be in the range of
from 3cm to 7cm, and is preferably substantially 4.5cm.
[0018] The pad is preferably circular, in the form of a
disc, but may have many other shapes, so that it may be
generally oval or rectangular and may have radial slots
opening out on to its periphery to enable the pad more
readily to adopt a convex or concave curvature.

[0019] The present invention extends to a lens work
piece surfacing tool for use in the surfacing of a lens work
piece, a surface of which tool provides micro formations
substantially uniformly spread over that surface, to which
surface is attached a lens surfacing pad, one side of
which provides a working surface and the other side of
which is provided with micro formations spread substan-
tially uniformly over the said other side of the lens pad,
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so that the micro formations of the pad interengage or
interlock with those of the said surface of the lens sur-
facing tool.

[0020] Such a lens pad may be held securely while in
use, but readily replaced by a fresh pad when it is worn
out. It is necessary however to exert sufficient force to
overcome the interlocking or interengaging of the micro
formations by pulling the pad away from such a surface
of such a tool when the pad is worn out, so that the in-
terengagement or interlocking of the micro formations is
resistant to a force which tends to separate the surfaces
on which the micro formations are provided. The fresh
pad may be of different material or materials from the
one it replaces, so long as it embodies the present in-
vention.

[0021] Individual ones of the micro formations may be
in the form of a stem with a head, for example a mush-
room-shaped head.

[0022] Preferably, however, the said other side of the
said pad provides one of two micro formations, the first
of which micro formations comprise hooks and the sec-
ond of which micro formations comprise loops, the micro
formations provided by the said surface of the tool com-
prising the other of the said first and second micro for-
mations.

[0023] Preferably, the microformations onthelens pad
comprise loops, although they could comprise hooks.
[0024] The surfacing for which such a tool is used may
be grinding or lapping the lens work piece, but is prefer-
ably for polishing the lens work piece.

[0025] The working surface of the lens pad may be
provided by a non-woven polyester material, poly-
urethane, or a plastics foam material, although it may be
provided by other materials.

[0026] The hooks may comprise a polyester or poly-
propylene material, and the loops may be provided by a
polyamide velour.

[0027] The hooks may have a length or height in the
range from 0.2mm to 0.6mm, and are preferably sub-
stantially 0.4mm high.

[0028] The lens pad may be from 0.5mm in overall
thickness to 2.5mm and is preferably substantially 1.5mm
thick.

[0029] The diameter of the pad may be in the range of
from 3cm to 7cm, and is preferably substantially 4.5cm.
[0030] The pad is preferably circular in the form of a
disc, but may have many other shapes, so that it may be
generally oval or rectangular and may have radial slots
opening out on to its periphery to enable the pad more
readily to adopt a convex or concave curvature.

[0031] The surface to which the lens pad is attached
may be across the top of a block of a synthetic plastics
foam material which is yieldable and resilient.

[0032] The base of the foam block may be provided
with a rigid connector, which may be of a synthetic plas-
tics material, for connecting the lens tool to a lens tool
holder of a lens polishing machine.

[0033] Examples of alens pad and examples of a lens
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work piece surfacing tool, each made in accordance with
the present invention, will now be described in greater
detail with reference to the accompanying drawings, in
which:

shows a side elevational view of alens
work piece surfacing tool made in ac-
cordance with the present invention;
shows a side perspective view of a tool
shownin Figure 1 with alens pad there-
of displaced from the rest of the tool,
the lens pad also being made in ac-
cordance with the present invention;
shows a side view of details, on alarger
scale, of the tool shown in Figures 1
and 2;

shows a side view of details, on alarger
scale, of the pad shown in Figures 1
and 2;

shows a cross-sectional side view of
details, on a larger scale, of a modified
form of tool embodying the present in-
vention; and

shows a side view of the tool shown in
Figures 1 and 2 in use mounted on a
lens tool holder and working on a lens
work piece held by a lens work piece
holder of a lens polishing machine.

Figure 1

Figure 2

Figure 2(a)(i)

Figure 2(a)(ii)

Figure 2(a)(iii)

Figure 3

[0034] Figures 1to 3 show a lens work piece polishing
tool 10 comprising a rigid synthetic plastics generally cir-
cular base 12 provided with formations 14 enabling it to
be connected and securely mounted on a lens tool holder
14 supported on spring reinforced bellows 16. The latter
enable a uniform pressure to be exerted by the lens work
piece surfacing tool 10.

[0035] A synthetic plastics yieldable and resilient cy-
lindrical block of foam 18 is secured to the base 12 by
an adhesive (not shown). An intermediate disc of a plas-
tics material 20 is secured to an intended upper face of
the foam block 18 also by an adhesive. A disc 22 of a
polypropylene material is secured to the intermediate
disc 20 again by means of adhesive. The outward facing
side of the disc 22 is covered substantially uniformly by
a myriad of micro hooks, as shown in Figure 2(a)(i) la-
belled 23, standing on average about 0.39mm high. The
disc 22 is constituted by a sheet material sold by Velcro
USA, Inc., of Manchester, New Hampshire, United States
of America, under the product code HTH 830 and under
the registered trade mark ULTRA-MATE.

[0036] Releasably secured to the outer surface of the
disc 22 is a lens pad 24 comprising an upper disc 26 of
polishing material in the form of a fine synthetic plastics
foam and a lower disc 28 secured to the upper disc 26
by means of adhesive and constituted by a polyamide
velour sold by Velcro USA, Inc., under the product code
Velour 3165. This velour provides a myriad of micro
loops, as shown in Figure 2(a)(ii) labelled 29, spread sub-
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stantially uniformly across the lower surface of the pad
24. The pad 24 is releasably secured to the outer surface
of the disc 24 by the interengaging or interlocking of the
hooks and loops.

[0037] It will be appreciated therefore that the Velcro®
fastening of the lens pad 24 to the foam block 18 enables
the pad 24 to be readily ripped off the surface 22 of the
tool 10 to enable a replacement pad having the same
construction as the one peeled off to be fixed by the Vel-
cro fastening to the surface 22.

[0038] When in use, the tool or head shown in Figure
1 is mounted on a tool holder 14 as shown in Figure 3.
The polishing surface provided by the polishing disc 26
is urged against a lens work piece 30 held by the lens
work piece holder 32. The tool mount 14 and the lens
holder 32 constitute parts of a polishing machine (not
shown as a whole) which by means of motors and drive
couplings bring about relative motion between the lens
work piece holder 32 and the tool holder 14 to impart a
relative movement between the lens work piece 30 and
the lens tool 10 so that the polishing disc 26 polishes the
optical surface of the lens work piece 30.

[0039] The polishing machine is also provided with
nozzles (not shown) directing polishing fluid on to the
lens work piece 30 and the lens tool 10.

[0040] The polishing machine is also provided with ro-
bots (not shown) to enable the lens tool 10 to be replaced
when its polishing pad is worn out.

[0041] Used lens tools rejected by the machine can
have their polishing pads 24, now worn by use, ripped
off without damage to the rest of the tool by virtue o the
use of the Velcro® fastening. A fresh polishing pad 24
may be attached again by the Velcro fastening on to the
surface 22 of the used tool so that the latter is now ready
for re-use.

[0042] Numerous variations and modifications to the
illustrated construction of pad and tool may occur to the
reader without taking the resulting construction outside
the scope of the present invention. For example, the pad
24 might be made of a single material, so that it is not
composite. The intermediate disc 20 might be omitted so
that the disc 22 is secured by adhesive directly on to the
foam block 18. The adhesives used may comprise a per-
manent rubber base adhesive or a permanent acrylic
base adhesive. Instead of hooks 23 of the tool 10, there
may be provided micro-formations each comprising a
stem 40 at the outer end of which there is a head 42,
which may be mushroom shaped, as shown in Figure 2

(a)(iii).

Claims

1. Alens pad (24)for use in surfacing a lens work piece
(30),0ne side (26) of which pad (24) provides a work-
ing surface and the other side (28) of which pad (24)
provides micro formations (29) spread out substan-
tially uniformly over that other side (28) of the pad
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10.

1.

(24), for attachment, when the lens pad (24) is in
use, to a surface of a lens surfacing tool (10) which
surface provides micro formations (23) spread sub-
stantially uniformly over that surface of the lens sur-
facing tool (10), so that the micro formations of the
pad (24) interengage or interlock with those of such
a surface of such a lens surfacing tool (10) when the
pad is in use.

A lens pad according to claim 1, characterized in
that the micro formations on the lens pad (24) com-
prise loops (29).

A lens pad according to claim 2, characterized in
that the loops (29) are provided by a polyamide ve-
lour.

A lens pad according to any preceding claim, char-
acterized in that the micro formations on the lens
pad (24) comprise hooks.

A lens pad according to claim 4, characterized in
that the hooks are provided by a polyester or poly-
propylene material.

A lens pad according to claim 4, characterized in
that the hooks have a length or height in the range
from 0.2mm to 0.6mm.

A lens pad according to any preceding claim, char-
acterized in that the overall thickness of the pad is
in the range from 0.5mm to 2.5mm.

A lens pad according to any preceding claim, char-
acterized in that the diameter of the pad is in the
range from 3cm to 7cm.

A lens pad according to any preceding claim, char-
acterized in that the pad is circular, in the form of a
disc.

A lens work piece surfacing tool (10) for use in the
surfacing of alens work piece (30), a surface of which
tool (10) provides micro formations (23) substantially
uniformly spread over that surface, to which surface
is attached a lens surfacing pad (24) when the tool
isin use, one side (26) of which pad provides awork-
ing surface and the other side (28) of which is pro-
vided with micro formations (29) spread substantially
uniformly over the said other side of the lens pad
(24), so that the micro formations of such a pad (24)
interengage or interlock with those of the said sur-
face of the lens surfacing tool (10) when the tool is
in use.

A lens work piece surfacing tool (10) according to
claim 10, characterized in that the tool (10) com-
prises a block (18) of a synthetic plastics foam ma-
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terial which is yieldable and resilient, the surface to
which such a lens pad is attached being across the
top of the said block (18).

A lens work piece surfacing tool (10) according to
claim 11, characterized in that the base of the said
block (18) is provided with a rigid connector (12),
which may be of a synthetic plastics material, for
connecting the lens tool (10) to a lens tool holder
(14) of a lens polishing machine.

A combination of a lens pad (24) as claimed in any
one of claims 1 to 9 attached to a lens work piece
surfacing tool (10) as claimed in any one of claims
10 to 12.

A lens surfacing machine having a lens work piece
surfacing tool (10) as claimed in any one of claims
10 to 12.

A lens surfacing machine having a combination of a
lens pad (24) and a lens work piece surfacing tool
(10) as claimed in claim 13.
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