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This invention relates to improved means and methods 
of forming polishing pads and has particular reference 
to forming polishing pads of a type used in the ophthal 
mic art for polishing the surfaces of glass articles such 
as ophthalmic lenses. 
One of the principal objects of the invention is to pro 

vide a relatively dense solid polishing pad that is inherently 
abrasive-free and composed essentially of cellulosic parti 
cles of corn cob or wood flours held in adjacent bonded 
relation with each other by a matrix of bonding material 
and formed to have an effective surface of a controlled 
shape for use in polishing the surfaces of articles such as 
lenses. 
Another object is to provide a polishing pad of the 

above character and method of making the same which 
embodies particles of ligno-cellulose material such as 
corn cob or wood flours held in bonded relation with each 
other by a matrix of a vulcanizable elastomeric material 
and having a controlled surface shape, which matrix can 
be formed by conventional methods to produce a pad of 
a substantially uniform thickness suitable for use with 
conventional polishing machines. 
Another object is to provide polishing means of the 

above character and method of making the same which 
embodies finely divided particles of corn cob wood flours 
Substantially uniformly dispersed throughout a matrix or 
binder possessing an inherently elastomeric character 
which is resistant to oxidation and which is of such nature 
that the surface may be wetted by the slurry of polishing 
compounds such as rouge and water, clay and water, or 
any of the other commonly known polishing compounds. 
Another object is to provide a polishing pad of the 

above character provided with recessed and raised areas 
on its effective surface whereby said raised areas will be 
free to flex and more uniformly allow the pad to conform 
to the shape of the surface of the article or articles being 
polished and said recessed areas will tend to retain there 
in the slurry or polishing compound thus insuring a more 
uniform distribution of said compound during the polish 
ing operation. 

Other objects and advantages of the invention will be 
come apparent from the following description taken in 
connection with the accompanying drawings, in which: 

Fig. 1 is a diagrammatic front elevational view illus 
trating an embodiment of the invention; 

Fig. 2 is a plan view of a polishing pad embodying the 
invention; - 

Fig. 3 is a sectional view illustrating a modification in 
the polishing pad and method of using same; 

Fig. 4 is a fragmentary plan view of the polishing sur 
face of the modified pad; 

Fig. 5 is a fragmentary sectional view of the pad dia 
grammatically illustrating its yielding characteristics dur 
ing a polishing operation; 

Fig. 6 is a fragmentary plan view of a pad having dif 
ferent surface irregularities; and 

Fig. 7 is a sectional view taken on line 7-7 of Fig. 6. 
Referring more particularly to the drawings wherein 

like characters of reference designate like parts through 
out the views, the invention is directed particularly to the 
provision of a polishing pad 3 embodying finely divided 
particles of ligno-cellulose material such as corn cob or 
wood flours substantially uniformly dispersed throughout 
a suitable matrix or binder and shaped to have a surface 
conforming substantially to that of the shape of the sur 
face of an article 4 to be poiished by said pad. The sur 
face of the article 4, which is to be polished by the pad 3 
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embodying the invention, is preferably shaped substan 
tially to the final shape desired by fine grinding with 
emery or the like after first being formed by commonly 
known rough grinding methods employed in the ophthal 
mic art as through the use of coarse abrasives, diamond 
abrading tools or other suitable means. 

In the drawing there is diagrammatically illustrated 
one method of polishing an ophthalmic lens 4 or other 
similar article. Referring to Fig. 1, the pad 3 is shown 
secured to a support 5 by a layer or coating of adhesive 
6 such as rubber cement, pitch, or other conventional and 
well known adhesives. The support 5 is carried by a 
spindle 7 rotatably mounted within a bearing 8 and driven 
by any suitable source of power through means such as 
pulley 9 and belt 10. The lens blank or other article 4 
to be polished is secured to a block 11 by means such as 
a layer of pitch 12 or other suitable adhesive commonly 
used in the art. The block 1i is provided with a socket 
13 in which is extended a pin member 14 carried by a 
supporting member 15, which member is carried by a 
shaft 6 rotatably mounted in a suitable bearing 17. The 
shaft 16 may be rotated by any suitable means such as a 
pulley 18 and belt 9, which means may be operated by 
any suitable source of power. 
The polishing operation is performed by applying to 

the exposed surface of the pad 3 a suitable polishing 
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compound such as rouge and water, clay and water, or any 
other of the well known glass polishing compounds, and 
by causing the pad 3 to be rotated through rotation of the 
shaft 7, and finally causing the article 4 to be moved over 
the surface of the pad 3 in a path controlled by the eccen 
tric relationship of the pin 4 and shaft 16 which is in 
turn rotated. 

It has been found that in the past some polishing com 
pounds, although extremely effective as glass polishing 
agents, have caused considerable wear of polishing pads 
particularly when such pads were made of felt as now 
commonly used in the art. The pad 3 as described above 
has been found to be much more resistant to wear during 
the polishing operation and has a life which greatly ex 
ceeds that of the above mentioned commonly used pad 
materials. 
The pad 3 which embodies a plurality of finely divided 

particles 29 of ligno-cellulosic material substantially uni 
formly dispersed throughout a binder or matrix 21 can 
be fabricated in sheet form or to a controlled shape. One 
matrix or binder which has proven to be very effective is 
compounded from rubber, either natural or synthetic; 
others from plastics. 
As an example, the following formula produces a de 

sirable pad using approximately 205 parts by weight of 
natural rubber as the major ingredient in the matrix: 

Table A 

SEE Pro- AEite portions in ange of 
Igredients Parts by Parts by 

Weight Weight 

Natural Rubber-------------------------- 205 205 
Sulphur---------------------------- - 10 8-12 
Zinc Oxide.----- - 6 5-7 
Zinc Stearate----------- 4. 3-5 
Thiuram Monosulfide. 0, 4 0.3-0.6 
Benzothiazy disulfide- 5 4-6 
Coumarone-indene resin O 5-20 

To this formula is added approximately 200 parts by 
weight of particles of ligno-cellulosic material such as 
corn cob or an amount ranging from approximately 100 
to 600 parts by weight, and preferably between 35 and 60 
mesh. It is essential that all of the ingredients be free 
from particles of metal such as iron, or bits of sand or 
grit, that is, any material which would be hard enough to 
cause scratching of the surface of the article being 
polished. - 

A ligno-cellulose material of the fibrous woody type, 
imparts improved polishing characteristics to the resultant 
pad and others such as walnut shell flour, mahogany and 
pine and wood flours like might be used, with corn cob 
particles, however, being preferable. Fillers such as clay, 
rouge, carbon black or other similar ingredients may be 
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added to the ligno-cellulose ingredient if desired, it being 
necessary, however, for satisfactory results, to include the 
ligno-cellulose ingredient as at least 50% of the filler. 
The bonding material of said formula may comprise 

synthetic rubber such as butadiene-acrylonitrile copoly 
mer rubber, organic polysulfide rubber, polyisobutylene 
rubber, or reclaimed rubber, or colloidal blends of buta 
diene-acrylonitrile copolymer rubber and polyvinyl chlo 
rides, these ingredients to be substituted for the natural 
rubber in Table A either in whole or in part or in combi 
nation and so embody about 200 to 205 parts by weight 
of the mix. Reduction or increase in the above quantities 
of vulcanizing agents may be necessary to secure coin 
parable physical properties when mixtures are made by 
substituting synthetic or reclaimed rubber in the above 
mentioned formula. The sulphur is however preferably 
kept within the range of 4 to 12 parts by Weight. 

Plasticizers other than courmarone-indene resin may be 
used if desired such as stearic acid, chlorinated diphenyls, 
dioctyl phthalate, and diglycol sebacate and the like. 
They may be varied between 5 and 20 parts by weight. 
Three other formulas producing satisfactory pads in 

accordance with the present invention are: 
Table B 

Parts by Weight 

F1 i2 3 

Butadiene-acrylonitrile copolymer rubber----- 
Bend of Butadiene-acrylonitrile copolymer 
rubber and polyvinyl chloride.-------------. 

Sulphur--------------------------- 
Zine Oxide----------------- 
Benzothiazyl Disulphide------------- 
Zinc Salt of Coconut Oil Fatty Acids 
Chlorinated Diphenyl------------- 
Diglycol. Sebacate.-------- 
Clay----------------- 
Corn Cob---------------- - - - - - - - - - - - - Polysulfide type Synthetic Rubber Polymer 
Counarone-indene resin.---------------------- 
Tetramethyl thiuran monosulphide---------- 

These compositions may be milled on rolls and sheeted 
and then formed into suitable shapes and vulcanized un 
der heat and pressure through the use of suitable forming 
dies having shapes controlled according to the resultant 
shape desired of the pad. This shaping is preferably 
done by placing the proper amount of the compound 
between the dies, pressing it to the shape desired, and 
then subsequently applying heat while held under 
pressure. 

Since there is produced a substantially uniform disper 
sion of cob in any of the above matrix material the thick 
ness of the polishing pad used is immaterial provided that 
the surface in contact with the glass is shaped substan 
tially to the surface shape of the article being polished. 

Such a pad as disclosed herein can be easily adapted to 
simultaneously polish a plurality of articles such as 
ophthalmic lenses rather than a single article. Such a 
polishing operation is diagrammatically illustrated in Fig. 
3 wherein a plurality of lenses 22 are attached, as by a 
layer of pitch or other suitable adhesive 23, to a block 
24 or similar lens holding device with the surfaces of the 
lenses to be polished directed toward the polishing pad 
25. The pad 25 is shaped substantially to the shapes of 
the surfaces of the lenses and is secured to a support 26 
by a layer or coating of suitable adhesive 27, such as rub 
ber cement, pitch or the like, the support 26 being 
mounted for oscillating or rotating movement so as to 
move the pad 25 over the surfaces of the lenses 22. 
The surfaces of the lenses 22, which are to be polished 

by the pad 25 embodying the invention, will preferably 
be shaped substantially to the final shape desired by fine 
grinding with emery or the like after first being formed 
by commonly known rough grinding methods. 
The polishing operation is performed similarly to the 

method described in connection with Fig. 1 by applying 
to the exposed surface of the pad 25 a suitable polishing 
compound such as rouge and water, clay and water, or 
any other of the well known glass polishing compounds, 
and by causing the pad 25 to be moved over the surfaces 
of the lenses 22 through conventional means, and finally 
causing the block 24 carrying the lenses 22 to be rotated 
so that the cooperating movements of the support 26 
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4. 
and the block 24 will cause the pad 25 to polish the Sur 
faces of all the lenses 22. 

It has been found that when blocks 24 are provided 
with lenses 22 which have been previously surfaced and 
rough polished, the radii of curvatures of the partially 
finished lens surfaces may vary slightly from one another 
and from the radius of curvature of the polishing pad 
due to various conditions such as wear or misalignment 
of machine parts used in any of the preceding lens Sur 
facing operations or in attaching the lenses to the block 
24, so that it has been found that the radii of all of the 
lens surfaces in some instances do not conform to the 
radius of the pad, thus causing certain portions of the 
surfaces to be incompletely polished when rigid pads 
are used. In such instances the polishing pads may polish 
only portions of the lenses while leaving untouched the 
remaining portions of the lenses. 

Although the pad possesses some inherent yielding 
characteristics due to its composition, it has been found 
desirable in instances where there is a variation in Sur 
face characteristics of the lenses to provide additional 
means to insure complete conformation of the polishing 
surface of the pad to the lens surfaces. This is done by 
providing the pad with an irregular polishing Surface as 
illustrated in Figs. 3-7. The preferred method is to form 
alternate spaced concentric grooves and ridges 20 and 29 
respectively. 
Thus, in cases where there is a variation in radii be 

tween a lens surface and the Surface of the pad, the appli 
cation of the necessary polishing pressure to the pad will 
cause displacement of the ridges 29 so that these ridges 
will maintain substantial engagement with the surface of 
the glass to be polished. This is illustrated in Fig. 5 
wherein a lens 22 which has the desired surface curvature 
conforming to the radius of the pad surface is located on 
the block 24, and held thereon by the adhesive 23. This 
lens 22 will be engaged by the ridges 29 formed on the 
pad 25 substantially as shown by solid lines. However, 
when a lens 22 is poorly attached to the block or provided 
with a surface curvature having a radius different than 
the abrading surface of the pad, such as shown by dotted 
outline, the ridges 29 will be inclined to substantially the 
positions indicated by dotted lines. This feature assures 
that all surfaces of the lenses 22, regardless of variations 
therein, will be efficiently polished. 

It has also been found in the past that after considerable 
use polishing pads which are formed with a continuous 
substantially smooth or even surface are apt to glaze, the 
glazed surfaces resulting in very inefficient polishing. By 
providing the pad 25 with the grooves 28 the polishing 
surfaces of the ridges 29 are less apt to become glazed 
due to the deformable characteristics thereof. 

During polishing operations, it has also been found that 
at times the slurry or polishing compound which is ini 
tially applied to the effective surface of the pad may be 
thrown off to such an extent that an additional amount 
must necessarily be added or the polishing done with little 
or no compound resulting in inefficient polishing. How 
ever, with a pad formed according to the present dis 
closure, the polishing compound or slurry will gather in 
the grooves 28 and so will continuously lubricate the sur 
faces of the lenses 22 being polished during the polishing 
operation. 
Although the preferable surface structure of a pad 25 

is illustrated in Figs. 3, 4 and 5, it is to be understood that 
the polishing surface of the pad may be, if desired, formed 
With straight, parallel grooves 30 (Figs. 6 and 7), thus 
leaving raised squares or flats 31 which will be in abut 
ment with the articles being polished, or with grooves 
cut radially or tangentially and in parallel or staggered 
relation. 
From the foregoing description it will be understood 

that by incorporating a controlled amount of corn cob 
or Wood flour particles in a natural or synthetic rubber 
matrix, a polishing pad can be fabricated therefrom on 
plasticizing and vulcanizing, which pad will have im 
proved efficiency and wear resistance characteristics, and 
by providing the polishing pad with an irregular abrad 
ing surface as described the pad will have still greater 
efficiency and wear resistance characteristics as well as 
ability to conform to the shapes of the surfaces being 
polished, and will accomplish all the objects of this 
invention. 

Reference may be also had to the copending patent 
application of Albert J. Laliberte, Serial No. 74,066, filed 

  



of even date with this patent and owned by the same 
assignee wherein there are disclosed and claimed other 
polishing pads embodying mixtures of natural or syn 
thetic rubbers with controlled amounts of thermoplastic 
resins and cellulosic fillers. 
While the novel features of the invention have been 

shown and described and are pointed out in the annexed 
claims, it will be understood that various omissions, sub 
stitutions, and changes in and widely different embodi 
ments of the invention can be made without departing 
from the scope thereof and it is intended that all matters 
contained in the above description and shown in the 
accompanying drawings be interpreted as illustrative and 
not in a limiting sense. 

I claim: 
1. An inherently substantially abrasive-free pad for 

use in polishing glass articles, said pad comprising the 
vulcanized relatively dense solid product of approximate 
ly 205 parts by weight of rubber, approximately from 
8-12 parts by weight of sulphur, approximately from 
5-7 parts by weight of zinc oxide, approximately from 
3-5 parts by weight of zinc stearate, approximately from 
0.3-0.6 part by weight of thiuram monosulfide, approxi 
mately from 4-6 parts by weight of benzothiazyl disul 
fide, approximately from 5-20 parts by weight of couma 
rone-indene resin, and approximately from 100-600 parts 
by weight of corn cob particles. 

2. An inherently substantially abrasive-free pad for 
use in polishing glass articles, said pad comprising the 
vulcanized relatively dense, solid product of approximate 
ly 205 parts by weight of rubber, approximately 10 
parts by weight of sulphur, approximately 6 parts by 
weight of zinc oxide, approximately 4 parts by weight of 
zinc stearate, approximately 0.4 part by weight of 
thiuram monosulfide, approximately 5 parts by weight 
of benzo thiazyl disulfide, approximately 10 parts by 
weight of coumarone-indene resin, and approximately 
200 parts by weight of corn cob particles. 

3. The method of making a pad for use in polishing 
glass articles having controlled surface shapes compris 
ing the steps of making a mixture containing approxi 
mately 205 parts by weight of rubber, approximately 
from 8-12 parts by weight of sulphur, approximately 
from 5-7 parts by weight of zinc oxide, approximately 
from 3-5 parts by weight of zinc stearate, approximately 
from 0.3-0.6 part by weight of thiuram monosulfide, 
approximately from 4-6 parts by weight of benzothiazyl 
disulfide, approximately from 5-20 parts by weight of 
plasticizer, bonding together the particles of approxi 
mately from 100-600 parts by weight of corn cob of 
sizes ranging approximately from 35 to 60 mesh with 
said mixture, and under heat and pressure vulcanizing 
said mixture to form a relatively dense solid having a 
surface shaped substantially to the shape of the surface 
to be polished. 

4. The method of making a pad for polishing glass 
articles having controlled surface shapes comprising the 
steps of making a mixture containing approximately 205 
parts by weight of rubber, approximately 10 parts by 
weight of sulphur, approximately 6 parts by weight of 
zinc oxide, approximately 4 parts by weight of zinc 
stearate, approximately 0.4 part by weight of thiuram 
monosulfide, approximately 5 parts by weight of benzo 
thiazyl disulfide, approximately 10 parts by weight of 
plasticizer, adding to this mixture approximately 200 
parts by weight of corn cob particles of sizes ranging 
approximately from 35 to 60 mesh, and then under 
heat and pressure vulcanizing the whole to a relatively 
dense solid having a surface shaped substantially to the 
shape of the surface to be polished. 

5. An inherently substantially abrasive-free pad for 
use in polishing glass articles consisting of the vulcan 
ized product of approximately 100 parts by weight of 
butadiene-acrylonitrile copolymer rubber, approximately 
100 parts by weight of a blend of butadiene-acrylonitrile 
copolymer and polyvinyl chloride, approximately 4 parts 
by weight of sulphur, approximately 6 parts by weight 
of zinc oxide, approximately 5 parts by weight of benzo 
thiazyl disulphide, approximately 4 parts by weight of 
zinc salt of coconut oil fatty acids, approximately 20 
parts by weight of chlorinated diphenyl, approximately 
20 parts by weight of diglycol sebacate, approximately 
50 parts by weight of clay, and approximately 250 parts 
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by weight of corncob particles, said yulcanized prod 
uct being a relatively dense solid mass shaped to be use 
ful for polishing said glass articles. 

6. An inherently substantially abrasive-free pad for 
use in polishing glass articles consisting of the vulcanized 
product of approximately 75 parts by weight of butadi 
ene-acrylonitrile copolymer rubber, approximately 70 
parts by weight of a blend of butadiene-acrylonitrile co 
polymer and polyvinyl chloride, approximately 10 parts 
by weight of sulphur, approximately 6 parts by weight 
of zinc oxide, approximately 5 parts by weight of benzo 
thiazyl disulphide, approximately 4 parts by weight of 
zinc salt of coconut oil fatty acids, approximately 200 
parts by weight of corn cob particles, approximately 60 
parts by weight of polysulfide type synthetic rubber 
polymer, approximately 10 parts by weight of couma 
rone-indene resin, and approximately 0.4 part by weight 
of tetramethyl thiuram monosulphide, said vulcanized 
product being a relatively dense solid mass shaped to 
be useful for polishing said glass articles. 

7. An inherently substantially abrasive-free pad for 
use in polishing glass articles consisting of the vulcan 
ized product of approximately 100 parts by weight of 
butadiene-acrylonitrile copolymer rubber, approximately 
50 parts by weight of a blend of butadiene-acrylonitrile 
copolymer and polyvinyl chloride, approximately 10 
parts by weight of sulphur, approximately 6 parts by 
weight of zinc oxide, approximately 6 parts by weight 
of benzothiazyl disulphide, approximately 4 parts by 
weight of zinc salt of coconut oil fatty acids, approxi 
mately 250 parts by weight of corn cob particles, ap 
proximately 50 parts by weight of polysulfide type syn 
thetic rubber polymer, approximately 15 parts by weight 
of coumarone-indene resin, and approximately 0.4 part 
by weight of tetramethyl thiuram monosulphide, said 
vulcanized product being a relatively dense solid of con 
trolled shape. 

8. An inherently substantially abrasive-free pad for 
use in polishing glass articles, said pad comprising the 
Vulcanized relatively dense solid product of 

- Approximate 
Ingredient Parts By 

Weight 

bonding material from the group consisting of natural 200 to 205. rubber, butadiene-acrylonitrile copolymer rubber, or 
genig polysulphide rubber, blend of butadiene-acrylo 
nitrile copolymer and polyvinyl chloride, and mixtures 
thereof. 

sulphur-------------------------------------------------- 4 to 12. 
Zinc oxide------------------------------------------------ 5 to 7. 
Zinc Salt of fatty acids------------------------------------ 3 to 5. 
thiuran monosulphide- 0.3 to 0.6, 
benzothiazyl disulphide.--------------------------------- 4 to 6. 
Plasticizer------------------------------------------------ 5 to 20, cellulosic particles from the group consisting of corn cob 100 to 600. 
and wood flours. 

9. An inherently substantially abrasive-free pad for 
use in polishing glass articles, said pad comprising the 
vulcanized relatively dense solid product of 

Approximate 
Ingredient Parts. By 

Weight 

bonding material from the group consisting of natural 200 to 205. rubber, butadiene-acrylonitrile copolymer rubber, or ganic polysulphide rubher, blend of butadiene-acrylo 
nitrile copolymer and polyvinyl chloride, and mixtures 
thereof. 

Slphur-------------------------------------------------- 4 to 12. 
Zinc oxide--------- 5 to 7. 
Zinc salt of fatty ac 3 to 5. 
thiuran monosulphid 0.3 to 0.6. 
benzothiazyl disulphide... -- 4 to 6. 
plasticizer------------------------------------------------ 5 to 20. 
cellulosic particles from the group consisting of corn cob 100 to 600. 
and wood flours. 

the polishing surface of said pad being formed with a 
plurality of grooves. 

10. An inherently substantially abrasive-free pad for 
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use in polishing glass articles, said pad comprising the the polishing surface of said pad being formed with a 
vulcanized relatively dense solid product of plurality of grooves. 
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