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1. 
This invention relates to improved abrasive 

articles and to a method of manufacturing the 
Same. It is particularly concerned with coated 
abrasive articles in which the backing comprises 
Vulcanized fiber, and especially with discs made 
from such articles. 

Abrasive discs of the kind with which this in 
vention is particularly concerned have been de 
scribed and claimed in a patent to Richard P. 
Carlton Re. 20,946. They are made by coating 
either Vulcanized fiber alone or the cloth side of 
a combination of cloth and vulcanized fiber and 
very large numbers of such articles have been, 
and are being, made. They are used for a great 
variety of purposes, such as the removal of excess 
material from the welds on automobile bodies and 
for smoothing sheet material such as automobile 
fenders and refrigerator boxes. 
The method by which these discs are commonly 

used is described and claimed in a number of pat 
ents, including a patent to Herbert R. Stratford 
No. 1,686,938. Their construction and method of 
use have been illustrated in the accompanying 
drawings, wherein: 

. Figure 1 is a side elevation of a disc made ac 
cording to One modification of the present inven 
tion; 

Figure 2 is a side elevation of a disc embodying 
a second modification of the invention; and 

Figure 3 illustrates the manner in which the 
disc is employed. 
As will be seen by reference to Figure 3, the 

discs are mounted on a rotatable shaft 3 by 
means of a nut 4 which screws into the end of 
the shaft and pulls the disc against a supporting 
pad which is commonly made of felt or soft 
rubber. The pad is attached to the spindle 3 
through a supporting element f2, which is com 
monly made of steel and is screwed tightly onto 
the outside of the spindle 3. As illustrated in 
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discs are very likely to crack when they are pulled 
up against the supporting pad by the nut 4. 
Likewise, if the disc has a curvature such that 
the abrasive side is concave, it will not lie Snugly 
against the supporting pad and is very likely to 
catch against the work and tear. 

It has been found by experience that a desir 
able curvature for the disc is such that the height 
of the cord of a disc 9% inches in diameter, which 
is a size which is very commonly used, shall lie 
within the range of about 4 inch to about 1 inch, 
and preferably shall be about 3% to 5% inch. 
In order to obtain this desired degree of curva 

ture it is common practice in the abrasive indus 
try to cure the adhesive which is used for attach 
ing the abrasive grains to WebS of the backing 
material with the Webs wound into rolls of Such 
diameter that the curvature of the completed ar 
ticle falls within the desired range. After the 
material has been thus treated to set the ad 
hesive the discs are stamped from the web ma 
terial. 
Although it is possible by this process to make 

discs which are initially of the desired curvature, 
a great deal of trouble is experienced by abrasive 
manufacturers by reason of the fact that vulcan 
ized fiber is very susceptible to changes in at 
mospheric moisture content, particularly when 
one side of the material has been coated as is the 
case with the abrasive discs of this invention. It 
has been found, for example, that vulcanized fiber 
manufactured and sold by the Spaulding Fiber 
Company of Tonawanda, New York, under the 
trade-mark 'Armite,' which has been exposed to 
the air at 70 F. at 50% relative humidity con 
tains 5.5% moisture whereas the same fiber ex 
posed to air Saturated with moisture contains 
17.6% water. The fiber is therefore a relatively 

40 
the drawing, in use the discs are applied to the 
workpiece 5 at a slight angle so that only a por 
tion of the periphery of the disc is in contact 
with the work at any particular instant. It will 
be apparent that the construction and method of 45 
use of the disc are such that a disc backing must . 
be very tough and relatively stiff though flexible. 

In order to make the disc fit Snugly against the 
supporting pad f it is desirable that it should 
normally have a slight curvature with the abra 
sive Coated side convex so that when the nut 4 
is pulled into the spindle 13the disc will be caused 
to hug the pad by reason of its springlike nature 
caused by the slight curvature. On the other 
hand, if the curvature of the disc is too great, the 
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hygroscopic material and unfortunately when the 
moisture content of a fiber which has been coated 
on one side changes, the coated article curls. A 
reduction in the moisture content causes the fiber 
to curl with the coated side convex while an in 
crease in moisture produces the opposite effect 
and causes the initially curved disc to become 
either flat or concave on the coated side. As has 
been pointed out above, either an extreme amount 
of curvature with the abrasive side convex or a 
reduction in curvature below the minimum limit 
of about A inch abrasive-convex makes the discs, unsatisfactory. 
It is accordingly an object of the present in 

vention to provide a method of stabilizing abra 
sive discs having a backing comprising vulcan 
ized fiber so that they are substantially unaffected 
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by changes tn the atmospheric conditions to 
which they are exposed. Another object of the 
invention is to provide a method of treating abra 
sive discs to obtain a curvature in the desired 
direction and of a predetermined amount. Still 
another object of the invention is to provide abra 
sive discs which have a predetermined amount of 
curvature and which are substantially unaffected 
by changes in atmospheric moisture content 
whereby the discs retain the desired curvature. 

I have found that the difficulties heretofore ex 
perienced with coated abrasive articles made on a 
backing comprising vulcanized fiber can be over 
come and the objects of the invention can be ac 
complished by preliminarily drying the coated 
articles to obtain a desired curvature abrasive 
convex, and then covering the vulcanized fiber 
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with a sheet of material which is impermeable to 
moisture vapor. I accomplish this by any of sev 
eral methods, one very satisfactory method being 
to dry the articles to such an extent that they 
assume an excessive amount of abrasive-convex 
curvature and then apply the water vapor-in 
permeable material by means of a water-soluble 
adhesive. One method which I have employed 
very successfully is to cut the abrasive discS from 
the web material, dry them until the moisture 
content is of the order of about 5-5.5%, as by 
heating in an oven for 2% hours at 125 F., and 
then attaching a disc of paper-coated metal foil 
with the paper side against the vulcanized fiber. 
One such foil material which I have found to be 
satisfactory is made by the Reynolds Metal Com 
pany and identified as "Mat Silver #30 Unifoil.” 
This material consists of a sheet of paper about 
.002 inch thick adhesively attached to an alumi 
num foil which is about .001 inch thick. 
In carrying out the process I first coated the 

paper side of the “Unifoil' with ordinary muci 
lage which I allowed to dry and I then moistened 
the mucilage with water to make it tacky and 
pressed it against the back of a disc 9%' in di 
ameter. I found that the small amount of water 
used to moisten the mucilage, which brought the 
moisture content of the disc to about 5.5-6%, was 
sufficient to make the disc assume a curvature 
such that the height of the cord formed by the 
curled disc was % inch. 

Referring now to the drawings: 
In Figure 1 there is shown a side elevation of 

a disc having a backing consisting of vulcan 
ized fiber to one side of which a layer of abrasive 
grains 2 is attached by a bond 3. The other side 
of the fiber is provided with a layer of water 
vapor-impermeable foil 4 cemented to a paper 
layer 5 which is attached to the vulcanized fiber 
by an adhesive 6. 
In Figure 2 the backing consists of a layer of 

vulcanized fiber f having attached to one surface 
a layer of cloth by an adhesive 8 and to the 
other surface a water vapor-impermeable film 
4 which is attached directly to the fiber by adhe 
sive 6. As in Figure 1, the abrasive grains 2 are 
attached to the backing by a bond 3, in this in 
stance the grains being directly applied to the 
cloth 7. The discs are provided with an arbor 
hole 9 for attaching to the spindle 3 in the man 
ner illustrated in Figure 3. The amount of cur 
vature of the discs shown in Figures 1 and 2 is 
indicated by the height h of the cord formed by 
the curved disc. 
Although I have found the paper coated 

aluminum foil to be very satisfactory, I may use 
other metal foils such as copper and tin and I 
have also made discs which are stable to changes 
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4 
in atmospheric moisture content by substituting 
for the metal foil other water vapor-impermeable 
materials such as a sheet of plasticized vinylidene 
chloride which is made by the Dow Chemical 
company and sold under the trade name "Saran,' 
or by using a specially prepared paperlike prod 
uct which is made by the Riegel Paper Corpora 
tion of New York city and sold under the desig 
nation "M. P. Heat Seal Laminated Amber Di 
afane.' Still another product of the Riegel 
Paper Corporation which has been found to be 
satisfactory for use in our invention is One sold 
under the designation "M. P. Heat Seal Pouch 
Stock.” In applying these other materials I may 
either preliminarily cement them to a sheet of 
poper as was described with respect to the alumi 
num foil, or I may attach them directly to the 
disc by a suitable cement as shown in Figure 2 of 
the drawings. 

In the latter case the disc is brought to the 
desired curvature before attaching the Water 
vapor-impermeable film because it is necessary 
to use an adhesive made up with an organic sol 
vent and such solvents do not materially affect 
the curvature of the fiber. For example, the 
“Saran' film may be attached by using a rubber 
cement which is substantially free from water. , 
It is to be understood that the paper-foil film of 
Figure 1 may be used where the backing is a 
cloth-fiber combination, as shown in Figure 2, or 
that the film may be used without paper, as 
shown in Figure 2, where the backing consists 
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only of vulcanized fiber. 
Where I use a metal foil such as aluminu 

foil I have found that the foil is somewhat fragile 
and at times may be pricked or scratched, for ex 
ample when it is put into contact with abrasive 
coated surfaces. To prevent such rupturing of 
the metal foil I find that it is sometimes desirable 
to apply a coat of lacquer over the metal foil. 
One such lacquer which I have found to be sat 
isfactory has the following composition, the pro 
portions being parts by weight: 

Parts 
% sec, nitrocellulose ---------------------- 16 
Ester gum-------------------------------- 6 
Tricresyl phosphate----------------------- 3. 
Butyl alcohol----------------------------- 1. 
Ethyl alcohol----------------------------- 7 
Butyl acetate----------------------------- 25 
Toluol ----------------------------------- 32 
In applying such lacquer I first dilute the com 

position described above with an equal part of 
ethyl acetate and then spray this thinned lacquer 
over the metal foil. I have found that one coat 
is sufficient for my purpose and that a satisfac 
tory weight is in the range of % to 1% grams of 
the lacquer solids per 100 square inches of foil. 
This corresponds to about 6 to 12 grams of the 
thinned lacquer per 100 square inches of surface 
since the thinned lacquer contains 87%% sol 
vents. 

It will be apparent that I may apply the lacquer 
either before or after the foil has been stuck to 
the disc. It will also be apparent that although I 
have described the application of the lacquer as 
a spray, it may be put on otherwise as by roll 
coating, in which case a lacquer may be em 
ployed of the composition given in the formula 
above and the thinning described for spraying 
is unnecessary. - 
As I have indicated, the backing may be either 

wholly vulcanized fiber or it may be a combina 
tion which includes vulcanized fiber such as a 
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combination of vulcanized fiber and cloth. I may 
also use other backing materials which include 
vulcanized fiber, such as a combination of cloth, . 
paper and vulcanized fiber, as is described and 
claimed in my Patent No. 2,320,139 or Imay even 
use conventional backings such as paper or cloth 
where the coated articles are to be employed for 
other purposes as in the manufacture of abra 
sive belts, sheets, cones or the like. 
alone is employed I find it desirable to use a 
relatively thick material such as One about .030 
inch thick. Where the fiber is combined with 
cloth, a very satisfactory article can be obtained 
by using a fiber which is .010 inch thick adhered 
to a drill cloth of the kind commonly used in 
the abrasive industry. 
The abrasive grains may be attached to the 

backing by any suitable adhesive Such as glue Or 
a synthetic resin or by a combination of different 
adhesives. For example, they may be directly 
attached to the backing by a so-called 'making 
coat' of glue and then a second or "sizing coat' 
of a synthetic resin such as a phenol-aldehyde 
condensation product may be applied over the 
abrasive grains and the glue making coat. Where 
a combination backing is used, the cloth backing 
may be cemented to the fiber by any suitable ad 
hesive such as glue, a phenol-aldehyde resin, 
or a urea-aldehyde resin. 
Although I have described my invention by ref 

erence to certain specific materials and methods, 
it is to be understood that the invention is not 
to be limited to the specific details described and 
shown in the drawings but rather is to be con 
sidered of the scope defined in the following 
claims. 
I claim: 
1. In a method of making an abrasive disc the 

steps which comprise bonding a layer of abrasive 
grains to a backing comprising Vulcanized fiber, 
forming a disc from the abrasive coated backing, 
drying the article to such an extent that the 
abrasive coated side of the article is convex and 
the article has a radius of curvature which is 
smaller than that desired in the finished article, 
and attaching a sheet of paper adhesively joined 
to a film which is substantially impervious to 
water vapor on the vulcanized fiber on the side 
of the backing which is opposite the abrasive coat 
ing by an adhesive containing water whereby 
the water in the said adhesive penetrates the vul 
canized fiber and causes the article to assume a 
predetermined curvature of greater radius than 
that of the dried article. 

2. In a method of making an abrasive disc the 
steps which comprise bonding a layer of abra 
sive materials to a web of backing material Com 
prising vulcanized fiber, cutting a disc from the 
abrasive coated web, drying the disc to such an 
extent that the abrasive coated side of the disc 
is convex, and adhesively attaching a preformed 
film which is substantially impervious to water 
vapor to the vulcanized fiber on the side of the 
backing which is opposite the abrasive coating. 

3. In a method of making an abrasive disc the 
steps which comprise bonding a layer of abrasive 
materials to a web of backing material compris 
ing vulcanized fiber, cutting a disc from the 
abrasive coated web, drying the disc to such an 
extent that the abrasive coated side of the disc 
is convex and the disc has a radius of curvature 
which is smaller than that desired in the finished 
article, and attaching a film which is substan 
tially impervious to Water vapor to the Vulcanized 

Where fiber 
O 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

6. 
site the abrasive coating by an adhesive cons 
taining water whereby to increase the radius of 
curvature of the disc. 

4. In a method of making an abrasive disc the 
steps which comprise bonding a layer of abrasive 
materials to a web of backing material con 
prising vulcanized fiber, cutting a disc from the 
abrasive coated web, drying the disc to such an 
extent that the abrasive coated side of the disc 
is convex and the disc has a radius of curvature 
which is smaller than that desired in the fin 
ished article, and attaching a sheet of paper ad 
hesively joined to a sheet of metal foil to the vul 
canized fiber on the side of the backing which is 
Opposite the abrasive coating by a water-soluble 
adhesive, the amount of water in the adhesive 
being such as to cause the finished disc to assume 
a curvature such that the height of a cord formed 
by a disc about 9 inches in diameter is within 
the range of about A to 1 inch. - 

5. In a method of making an abrasive disc the 
steps which comprise bonding a layer of abra 
sive materials to a web of backing material com 
prising Vulcanized fiber, cutting a disc from the 
abrasive coated web, drying the disc to such an 
extent that the abrasive coated side of the disc 
is convex and the disc has a radius of curvature 
which is Smaller than that desired in the finished 
article, and attaching a sheet of paper adhesively 
joined to a sheet of aluminum foil to the vul 
canized fiber on the side of the backing which is 
opposite the abrasive coating by a water-soluble 
adhesive, the amount of water in the adhesive 
being such as to cause the finished disc to as 
Sume a curvature Such that the height of a cord 
formed by a disc about 9 inches in diameter is 
Within the range of about A to 1 inch. 

6. An abrasive disc comprising a backing com 
prising vulcanized fiber, a layer of abrasive grains 
bonded to one side of the backing, and a film 
which is substantially impervious to water vapor 
adhesively attached to the vulcanized fiber on 
the side of the backing which is opposite the abra 
sive coating, the moisture content of the vulcan 
ized fiber being such that the disc has a curva 
ture in such direction that the abrasive surface 
is convex and of such an amount that the height 
of a chord formed by a disc about 9 inches in 
diameter is within the range of about A to 1 
inch, the vulcanized fiber being so sealed in by 
the bond for the abrasive grain on the one side 
and the film on the back that the curvature of 
the disc remains within the designated range even 
When the disc is exposed to wide variations i 
atmospheric moisture conditions. 

7. An abrasive disc comprising a backing com 
prising vulcanized fiber, a layer of abrasive grains 
bonded to one side of the backing, and a layer of 
paper adhesively joined to a film which is sub 
stantially impervious to water vapor attached to 
the vulcanized fiber on the side of the backing 
which is opposite the abrasive coating by a wa 
ter-soluble adhesive, the moisture content of the 
Vulcanized fiber being such that the disc has a 
curvature in such direction that the abrasive sur 
face is convex and of such an amount that the 
height of a chord formed by a disc about 9 
inches in diameter is within the range of about 
A to 1 inch, the vulcanized fiber being so sealed 
in by the bond for the abrasive grain on the 
one side and the film on the back that the curva 
ture of the disc remains within the designated 
range even when the disc is exposed to wide varia 
tions in atmospheric moisture conditions, 

fiber on the side of the backing which is oppo- 7s 8. An abrasive disc comprising a backing com 



prising vulcanized fiber, a layer of abrasive grains 
bonded to one side of the backing, and a layer of 
paper adhesivelyjoined to a sheet of metal foil 
attached to the/vulcanized fiber on the side of 
the backing which is opposite the abrasive coat 
ing by a water-soluble adhesive, the moisture 
content of the vulcanized fiber being such that 
the disc has a curvature in such direction that 
the abrasive surface is convex and of such an 
amount that the height of a chord formed by a 
disc about 9 inches. in diameter is within the 
range of about 4 to 1 inch, the vulcanized fiber 
being so sealed in by the bond for the abrasive 

: grain on the one side and the film on the back 
that the curvature of the disc remains within 
the designated range even when the disc is ex 
posed to wide variations in atmospheric moisture, 
conditions. 9. An abrasive disc comprising a backlig com 

go bonded to one side of the backing, a layer of pa prising vulcanized fiber, a layer of abrasive grains 
bonded to one side of the backing, and a layer 
of paper adhesive joined to a sheet of aluminum 
foil attached to the vulcanized fiber on the side 
of the backing which is opposite the abrasive 
coating by a water-soluble adhesive, the moisture 
content of the vulcanized fiber being such that 
the disc has a curvature in such direction that 
the abrasive surface is convex and of such an 
amount that the height of a chord formed by a 
disc about 9 inches in diameter is within the 
range of about A to 1 inch, the vulcanized fiber 
being so sealed in by the bond for the abrasive 
grain on the one side and the film on the back 
that the curvature of the disc remains within 
the designated range even when the disc is ex 
posed to wide variations in atmospheric moisture 
conditions. 

10. An abrasive disc comprising a backing com 
prising vulcanized fiber and cloth, a layer of 
abrasive grains bonded to the cloth, and a film 
which is substantially impervious to water vapor 
adhesively attached to the other side of the vul 
canized fiber, the moisture content of the vul 
canized fiber being such that the disc has a 
curvature in such direction that the abrasive sur 
face is convex and of such an amount that the 
height of a chord formed by a disc about 9 inches 
in diameter is within the range of about 4 to 1 
inch, the vulcanized fiber being so sealed in by 
the bond for the abrasive grain. On the One side 
and the film on the back that the curvature of 
the disc remains within the designated range even 
when the disc is exposed to, wide variations in 
atmospheric moisture conditions. 
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11. An abrasive disc comprising a backing con 
sisting of vulcanized fiber, a layer of abrasive 
grains bonded to one side of the fiber, and a film 
which is substantially impervious to water vapor 

5 adhesively attached to the other side of the vul 
canized fiber, the moisture content of the vul 
canized fiber being such that the disc has a cur 
Vature in such direction that the abrasive sur 
face is convex and of such an amount that the 

l0/height of a chord formed by a disc about 9 inches 
A, in diameter is within the range of about 4 to 1 
, inch, the vulcanized fiber being so sealed in by 
the bond for the abrasive grain on the one side 
and the film on the back that the curvature of 

ls the disc remains within the designated range 
teen when the disc is exposed to wide variations 
{in atmospheric moisture conditions. 12. An abrasive disc comprising a backing com 
prising vulcanized fiber, a layer of abrasive grains 

per adhesively joined to a sheet of aluminum foil 
attached to the vulcanized fiber on the side of 
the backing which is opposite the abrasive coat 
ing by a water-soluble adhesive, and a coat of 

25 lacquer on the exposed side of the aluminum foil, 
the moisture content of the vulcanized fiber be 
ing such that the disc has a curvature in such 
direction that the abrasive surface is convex 
and of such an amount that the height of a 

so chord formed by a disc about 9 inches in diam 
eter is within the range of about 4 to 1 inch, the 
Vulcanized fiber being so sealed in by the bond 
for the abrasive grain on the one side and the 
film on the back that the curvature of the disc 

85 remains within the designated range even when 
the disc is exposed to wide variations in atmos 
pheric moisture conditions. 
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