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@ improvements in or relating to a smoothing pad.

@ A smoothing pad having a working surface (1, 33)
formed with a plurality of depressions (6, 12, 30) for
indicating wear of the working surface of the pad. Each
depression preferably diverges towards the working surface
of the pad so that the dimension of each depression in a
direction transverse to its depth will diminish as the working
surface wears. Each depression constitutes a reservoir for an
abrasive slurry used with the pad and a gradual transition is
preferably defined between each depression (30} and the
working surface whereby, in use, the abrasive slurry {S") will
be encouraged to flow from each depression on to the
working surface.
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IMPROVEMENT IN OR RELATING TO SMOOTHING PADS

The invention relates to smoothing pads and is particularly but
not excl'usively concerned with pads for smoothing the surfaces of generated
lenses to prescription curvature geometrics.

Over the years, various methods of smoothing lenses have been
employed using smoothing tools and abrasive slurry. In one such method,
a smoothing tool of cast iron was used, the tool being formed with a
smoothing face conforming to the prescription curvature of thedesired
lens. However, the abrasive slurry abrad_gd the smoothing face of the tool
as well as the lens and this resulted in the production of defective lenses
and frequent and costly re-truing of the smoothing face of the tool. This

\ obviously made accuréte lens surfaces expensive to achieve.

It was eventually proposed to use a smoothing pad between the
smoothing face of the tool and the lens, such pads conforming to and
protecting the smoothing face and teing easily replaceable. The use of
such pads is now normal practice. The pads are formed from a variety of
materials such as metal foil, perforated zinc, annealed woven wire,

tempered expanded steel or non metallic materials. In use, the pads are -

generally adhered to the smoothing face of the tool and are usually formed
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as a multi-slotted flat element which enables them to conform to the
curvature of the smoothing face. The adhesive may be of a contact type

applied to the back of the pad and protected by a peel-off backing paper.

It has been found that smoothing pads co-operate better with
the slurry than the smoothing face of the tool and provide the optimum
conditions necessary to smooth lenses rapidly and accurately to the
required ;urVature. "However, the pad itself is obviously subject to
wear during .smoot}?ing oberations and, if such wear. becc?mes excessive,
inaccurate lenses are produced. Moreover, if the pad wears through
at any point, the curved face of the smoothing tool will once again be
subject to wear.

It has been proposed to overcome such difficulties by forming
in the smoothing surface of the pad a series of wear indicating grooves
which, in transverse cross section, have parallel side walis. As the pad
wear;, the depth of the groove decreases and,when any groove disappears,
it is immediately apparent to the machine operator that the pad has worn
and needs replacing. A pad of this type is described in US Patent No
4,019,289.

Whilst the use of parallel side walls couldbe expectedto indicate that
wear has occurred, it is only when a groove or part thereof has completely

disappeared that wear is readily noticable. This is because the eye cannot

easily detect changes in depth of the paraliel sided shallow grooves
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particularly where there is a desirable residual slurry irj the grooves. In the
foregoing US Patent Specification, it is proposed to use grooves of incrementally
increasing depthsracross the pad. "In this way, the shallowest groove will
supposedly disappear first and will provide a-n early indication of wear.

Whilst an early indication of wear will be obt.ained if the wear occurs in the
shallow groove area, the incremental depth arrangement will not help if the

wear is localised in the area of the deepest grooves. In such a case, defective
lenses can be produced as the operator concentratgs on the shallowest grooves
and believes that no significant wear is taking place on the pad. Moreover,

the depths of the shallowest grooves may be obscured by residual slurry.

An object ot the present invention is to provide a smoothing pad
which overcomes the foregoing disadvantage and, according to the invention,
there is provided a smoothing pad having a working surface formed with at
least one depression for indicating wear, said depression being formed so -
that the dimension of the dep(ession in a direction transverse to its depth
will change as the working surface wears.

With that arrangement, a change in a dimension of the depression
in such a direction is readily apparent at every stage of wear as the change
is more easily detected than a mere reduction in depth of a very shallow
groove even where there is a desirable residual slurry in the depression.

Preferably the depression diverges towards the working surface so
that the said dimension of wear indicating depression will diminish as the

working surface wears. To achieve this, the depression may be trapezoidal
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.or V-shaped in cross section with its sides converging from the workiﬁg
surface towards thé back of the pad.

The depression preferably constitutes a reservoir for abrasive
slurry. The latter point is an important ore because once relative
movement begins to take place between the len; and the pad, flow of
slurry_therebetween tends to be restricted. There may be a gradual
transition between the wear indicator depression and {he working surface
whereby, in_use, the abrasive slurry will be encouraged to flow from the
depression on to the working surface. The use of a gradual transitéon
encourages slurry to flow out of the depression on to the surface of the
pad. In cross section, the transition may be in the form of a curve
extending between the depression and the working surface. In such a case,
the working surface is preferably substantially tangential to the curve. By
providing a gradual transition, the dimensions of the depression in a
direction transverse to its depth will reduce as the pad wears and the pad
will, therefore, provide the aforesaid indication of wear as well as improved
slurry floyv. ]

Preferably the width of the depression changes as the working
surface wears.

A plurality of depressions in the foim of wear indicating grooves
may be formed in the working surface, said wear indicator grooves being
arranged so that wear indicator grooves in one portion of the working surface
are transverse to wear indicator groovés in another portion of the working surfa

Such grooves not only indicate wear but also provide distribution channels for

.
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the slurry. Also ’cher grooves provide an extremely effective reéervoir for the
slurring during use. -

Instead of using a system of grooves, the depression may take the
form of one or more frusto-conical depressions in the pad, each of which tapers
towards the back of the pad. A multiplicity of such depressirorjs may be
provided to give an overall indication of wear and the depressions may be
interconnected by grooves in the pad surface to give improved slurry.distribution.
The depressions, either with or without interconnecting grooves, demonstrate
ideal wear-indicating characteristics and also provide reservoirs fqr the slurry.

Where the pad is a multi-slotted element, grooves or other depressions
may be formed in each lobe of the element defined between the slots so that
each lobe includes means for indicating wear and for retaining slurry.

The aforesaid gradual transition can be used advantageously with
the grooved and frusto-conical depressions embodiments.

Smoothing pads in accordance with the invention will now be described

by way of example with reference to the accompanying drawings in which: -

Figures 1 to 3 are plan views of three different smoothing

pads,
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Figures 4 and 5 are diagrammatic representations showing
cross-section a part of a smoothing pad and illustrating
how the width of a wear-indicating and slurry distributing
groove changes as the pad wears,

Figure 6 is a plan view of part of a worn pad of the type
shown in Figure 4,

Figures 7 to 10 are enlarged cross—sections of four different
smoothing pad.s having wear-indicating and slurry distributing
grooves,

Figures 11 to 18 are plan views of eight smoothing pads
having different arrangements of grooves,

Figure 19 is a plan view of a smoothing pad formed with
frusto—-conical depressions for indicating wear and holding
slurry,

Figure 20 is a perspéctive cross-section of part of the

pad of Figure 19,

Figures 21 and 22 are plan and perspective views respectively
corresponding to Figures 19 and 20 showir;og the effects of
wear on the pad,

Figure 23 is a plan view of a smoothing pad formed with
frusto-conical wear indicating depressions interconnected
by grooves,

Figure 24 is a perspective cross-section of part of the pad
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in Figure 23 showing a square or rectangular cross-section
connecting groove,

Figure 25 is a perspective cross-section similar to Figure
24 and showing a V-shaped cross~section connecting
groove

Figure 26 is a cross-section through part of a smoothing
pad having parallel sided grooves and illustrating slurry
flow as a lens r'noves over the pad,

Figu're 27 is a cross-section through part of a smoothing pad
in which there is a gradual transition between the groove
and the working surface of the pad to give improved slurry
flow, and

Figure 28 is a diagrammatic representation of the groove
in the pad of Figure 27 illustrating how the width of the

groove changes as the pad wears.

Figures 1 to 3 show typical smoothing pads made e.g. from
metal foil. Each pad has a working surface 1 and is formed with one or

more slots 2, the slots enabling the pads to conform to various shapes of
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surfacing tools. If desired the undersurface 3 (see Figure 4) of each pad
may be provided with a layer of adhesive 4 for securing the pad to the
smoothing tool. The adhesive layer 4 is protected by a peel—bff backirng
sheet 5 which is rem‘oved to expose the adhesive.

Each pad’is formed with wear indicating grooves 6 which extend
part way through the pad as shown clearly in Figures 4 and 5.

In Figure 4., the groove is of trapezoidal Vcrro‘ss section
with the side.walls §lopiné at an angle Q@ to the vertical. In ;Slan view,
the edges of the unworn groove are parallel as shown in Figures 1 to 3.

The angle of inclination @ is ideally not less than 450 to provide a multiplier

wear indicator facility whereby the rate of change of groove width relationship
'f° the rate of pad surface wear is at least two to one, from which it will be
seen that such a relationship can be increased by an increase in the angle Q
Prior to wear, the groove width A is as follows:-

K + 2B tan Q@ where

K = width of groove at its base

B = depth of groove

After wear, the new groove width C is as follows:-
K+ 2(B-D) tan @ where

D = amount of wear

Hence for only a small amount of wear there is a considerable amount

of reduction.in groove width. Therefore, as shown at N in Figure 6,
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.ocalised wear will show up quickly as a nar.rowing of the groove.ogaéﬁ4836 8

change of groove dimension in a direction transverse to the depth of the
groove is more readily apparent than a mere change of depth which is

always difficult to assess with grooves, in particular with grooves having a depth

of the order of 0.005 inches and probably obscured by slurry.

In Figure 5, the groove 6 is V-shaped with sloping walis 8 and
will again enable wear by width 'change to be readily determined. In this
case the groove width A before wear is. as follows:-

.- . 2B Tan o where

B de}ﬁth of groove before wear

224

angle of wall inclination from vertical

After wear, the new width C is as follows:-
2(B-D) Tan &<  where

D = amount of wear.

In this case the angle o< is preferably not less than 450 to provide

the above ratio of -at least 2 to 1 between change of groove width and amount
of pad wear.

Reference is now made to Figures 7 to 10. In Figure 7 the groove 6 is
shown as being cut into the pad which is thereby weakened because the grain
pattern of the foil is severed. The pqd is partic'ularly weak at the sharp bottom
corners of the groove and.is liable to tear in that region especially when the
backing sheet 5 is removed. Therefore we prefer {o form the grooves by rolling
.as;.in Figures-B, 8 and 10. Rolling of the grooves deforms rather than severs the

' 3

grain and substlantially preserves the strengthof the pad. In Figure 10 ecesses

.
R ————
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9 are formed in the undersurfa;:e 3 during the ro”ing operation. Displaced
adhesive is received by the recesses 9 to reduce the risk of distorting

the bottom of the wear indicating groove 6 when the pad is applied to a
surfacing tool .

In Figures 11 to 18 various groove patterns are illustrated which provide
reservoirs and facilitate . distribution of slurry over the working surface
of the pad.

In F.igures.‘: to 3’and in the aforesaid US Specification, the grooves
are completely straight and parallel and slurry flow through them is at its
best only when the relative movement between the lens and pad is in the
longitudinal direction of the grooves. However, such relative movement is
normally random to prevent what is known as "tracking" and completely
straight grooves do not provide ideal channels for the slurry.

With the pads shown in Figures 11 .to 18 we have provided grooves
generally indicated at 6 which extend in varicus directions to improve slurry
distribution during random pad movement. Therefore even when the
movement is transverse to one gr~oove, ther e will be some cther groove
along which slurry will flow reasonably freely. For example in Figures 11
-and 12 if movement is in direction X transverse to grooves 6A and 6B, slurry
will be encouraged to flow along at least groove sections 6C and 6D.

In Figures 12, 14,76 and 18 selected grooves are interconnected to central
ducts 10 to improve distribution of slurry frqm one lobe of the pad to another.

As well as providing for improved slurry flow, the provision of a

multiplicity of grooves increases the availability of slurry because the grooves form
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a 1cservoir for the slurry even during movement of the pad/lens.

. Figures 1 to 18 are concerned entirely v.)ith grooves for indicaling wear and
providingreservoirs for slurry but as shown inFigures 1910 25, the invention is ‘
not limited to the use of pads formed solely with grooves. '

Figure 19 is a plan view of a smoothing pz;d formed with a multiplicity |
of fruslo-conical depressions 12. As shown in Fi-gure 20, each dépression \‘
lapers towards thé back face of the pad. As the pad v;/ears, éay over areas 13, 14 \

(Fig21), the dimension of each depression in a direction transverse to its depth;
i.e. the width or surface diameter, within the areas decrs_zases as‘show-n at

12'. In Figure 22, the surface diameter A before wear is as follows: -

K + 2B Tan @ where

B

depth of depression before wear

K = minimum diameter of depression

@ = angle of wall inclination from vertical

After wear, the reduced surface diameter C is as foll-ows:—
| K + 2(B-D) Tan @ where
D = amount of wear
As described with respect to Figures 4 and 5, the angle ® is preferably

not less than 45° to provide a ratio of at least 2:1 between the change in

surface diameter and the amount of pad wear.
In order to improve slurry distribution between the pad and the lens,
the depressions 12 may be interconnected by grooves 15 as shown in Figure 23.

The grooves may be of square or reclangular cross section as shown in Figure 24,
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of V-shaped cross section as shown in Figure 25 or of any other suitable
cross section. Where grooves 15 are provided, the number of depressions
12 may be reduced without adversely affecting the sl;Jrry retaining
characteristics of the smoothing pad. Although Figure 23 shows é
grid-like arrangement of grooves 15, the interconnecting grooves could be
arranged in patterns such as those shown in Figures 11 to 18 with the
depressions suitably located in the pad.

Referring row to Figure 26, a smoothing pad 20 has parallel
sidéd grooves 21 (one only of which is shown) and is supported by a
tool 22. Inuse, a lens 23 is moved in random fashion over the working
surface 24 of the pad and slurry S is fed to the pad to éct as a smoothing
medium. A certain amount of slurry S' is contained in the grooves 21
and during relative movement it is highly desirable that some of the slurry
flows out of the grooves and across the pad between the lens 23 and the
working surface 24. However with the groove 21 shown in Figure 26,
rslurry S on the lens surface tends to be scraped off the lens by sharp
lines of transition 25, 25a between the groove 21 and the working surface

M

24. When moving the lens in the directioryshown the slurr){ is scraped
off at 25 and when moving the lens in the opposite direction the slurry
is scraped off at 25a. Although a certain amount of slurry S' will flow out

of the groove during movement of the lens, the scraping action tends to

inhibit the usefulness of such flow.



-13- 0054368

Greatly improved slurry flow from the grooves can be
obtained by using a groove of the type shown in Figure 27. In that
Figure, the groove 30 has a flat bottom 31 and arcuate side walls 32,
32a. The side walls form a gradual transition between the bottom of the
groove 30 and the working surface 33 of the pad as opposed to the sharp
lines of transition 25, 25a in Figure 26. During movement of the lens 23

M

across the pad in the directioryshown, the curved wall 32 encourages the
slurty to be drawn out of the groove by the movir‘m_g lens and does not have
the scraping effect of the sharp transit.ions .. The wall 32a has a similar effect
when the lens is moved in the opposite direction. This érrangement is
particularly advantageous and reduces the likelihood of dry areas void of
slurry occurring on the working surface.-

In accordance with the invention, the arrangement shown in Figure 27

provides an indication of wear by reduction of width. That point is

7 illustrated well in Figure 28. rPrior to wear, the maximum width of the

groove is indicated at C. After wear, the width W of the groove is as

follows: -

/ 2
w =\/C— 2 2RD-D
where C = Width of groove before wear has occurred
D = amount of wear

R

radius of curved side wall

Of course, once wear has occurred, the transition tends to
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sharpen but within the useful life of the pad the surface of the pad is
still substantially tangential to the curved side walls and the scraping
action illustrated in Figure 26 is still avoided. The groove 30 also
provides the multiplier wear facility by which the rate of change of
groove width is greater than the rate of pad surface wear.

Instead of using curved side walls, straight or polygonal walled
grooves could be used, the walls being angled sufficiently to provide the
gradual transition. Moreover straight sided grooves terminating at curves
for the purposes of gradual transition and wear indication by reduction of width
could be provided.

The gradual transition characteristic can, of course, be used in the
embodiments shown in Figures 19 to 25 so that the frusto conical
depressior;s blend gradually into the wérking surface of the pad.

Although pads made in accordance with the present invention are
easily checked for wear by the eye, a suitable checking instrument may be
used to detect width variation even before it becomes apparent to the naked
eye.

A multiplicty of relatively short grooves may be formed in the pad
and, in such a case, the length of such grooves and/or their width may be

__arranged to change as the working surface wears.
Pads in accordance with the invention may be formed from material

other than metal and need not be provided with an adhesive backing 4.
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CLAIMS:

1. A smoothing pad having a working surface formed with at least
one depression for indicating wear of the working surface. Characterised in that
the depression (6, 12, 30) is formed so that the dimension of the depression

3

i

i

in a direction transverse to its depth will change as the working surface (1) wears. - “

2. .A smoothing pad according to claim 1 characterised in that the depression

(6, 12, 30) diverges towards the working surface (1, 33) so that the said

dimension of the depression will diminish as the working surface wears.

3. A smoothing pad according to claims 1 or 2 characterised in that the

depression (6, 12, 30) constitutes a reservoir for an abrasive slurry.

4. A smoothing pad according to claim 3 characterised in that there is

a gradual transition (32, 32a) between the wear indicator depression (30) and
the working surface (33) whereby, in use, the abrasive slurry S" will be

encouraged to flow from the depression on to the working surface (33).

5.

A smoothing pad according to any preceeding claim characterised in

that the width of the depression changes as the working surface wears.

6. A smoothing pad according to any preceding claim characterised in

that a plurality of depressions (6) in the form of wear indicator grooves are
formed in the working surface (1), the wear indicator grooves being arranged

so that wear indicator grooves (6A, 6B) in one portion of the working surface
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are transverse to wear indicator grooves (6C, 6D) in another portion of the working

surface.

7. A smoothing pad according to claim 6 characterised in that a wear
indicator groove (6A) in one porition of the working surface is connected
by a further groove (10) to a wear indicator groove (6B) in another portion

of the working surface.

8. A.smoothing pad according to any preceding claim characterised in

that depression (6) is of trapezoidal cross section.

9. A smoothing pad according to any of cldms 1 to 7 characterised in that

the depression (6) is of V-shaped cross section.

10. A smoothing pad according to any of claims 1 to 5 characterised in that
a multiplicity of frusto-conical depressions (12) ig -formed in the working

surface (1).

11. A smoothing pad according to claim 10 characterised in that the
frusto-conical depressions (12) are interconnected by grooves (15) in the working

surface.

12. A smoothing pad according to any preceding claim characterised in
_ that the depression (6; 12; 30) has, in cross section, side walls inclined so that
the rate of change in said dimensiong will be greater than the rate of working

surface wear.



0054368

, 17
FIG. FIG. 7

2
mi 7,7
(‘ l Z\ %ﬁ 6)%%3
) 5

L~

/4
/AN

-6 1

f
RN AN
N
/
-




0054368

FIG.5 - A

N
—_—_Y

FIG. 6




0000000




0000000

FFFFF




0054368

Q 0 O\ O O
O
00 00O O0OOOOOOOO
O
0O 0OMNoO ©°




0054368

FIG.26 M— 23

22



0000000




	bibliography
	description
	claims
	drawings

