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The present invention relates to new articles
of manufacture and to method of producing the
same. It more particularly concerns novel arti-
cles comprising a composite flexible material or

an article involving a plurality of different lay-

ers of material in integral, adhering or contigu-
. ous relation.

‘While the present invention has other embodi-
ments, as will be understood from the application
taken as a whole, one important adaptation is a
sheet abrasive article, which may be in the form
of an abrasive belt or in other form, in which a
grit-bonding or binder coat is joined in integral
and/or contiguous relation with or is adhesively
joined to & backing coat or an impregnated back-
ing material. Where the sheet abrasive article
includes a fibrous material, e. g. a fabric backing,
one coat may serve to impregnate the fibrous or
like material and then the binder or grit-bond~
ing coat may be adjacent to and joined in inte-
gral relation with the impregnated fibrous back-
ing. i

The present application is a continuation-in-
part of my copending application Serial No. 558,-

872, filed August 24, 1931, and also is a continu- 2

ation-in-part of my applications Serial Nos.
222,490 and 228,188, flled respectively on August
1, 1938, and on September 2, 1938. This applica-
tion is also a continuauon-in-part of the appli-
cation of Joseph H, Kugler and myself, Serial No.
237,760 filed October 29, 1938. .

It is an object of this invention to produce an
abrasive or other article which is resistant to de-
terioration, as, for example, when it comes into
contact with aqueous or other flulds. Another
cbject is to provide an article which will resist
disintegration when subjected to flexing and/or
stresses. Another object is to produce a sheet
abrasive article having good heat resistance, A

further object, where cloth, paper or other fibrous -

material is employed, is to avoid weakening, rot-
ting, disintegration or other deterioration of such
fibrous material.
to provide an article comprising two or more lay-
ers of material which are joined together with a
strong bond, for example to form a flexible abra-
sive article or abrasive belt which can be used
- wet in the “sanding,” abrading or smoothing of
glass, “Carrara,” “Vitrolite,” marble, plastics,
steel, etc. A still further object is to improve the
. bond hetween a fibrous sheet and & grit-bonding
or other coating, as the case may be, by first giv-
ing the fibrous sheet an impregnating treatment
-or applying thereto a backing coat of a different
material,
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A further and salient object is .
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belts and like articles of improved quality, These
and other objects and advantages will appear
from this application taken as a whole. .
Illustrative of articles within the scope of this
invention are abrasive belts of an improved type
and construction. Abrasive belts known to me,
which were in use prior to this invention, had
various defects. When some of them were ex-
posed to conditions encountered during use, the
grit-bonding or binder coat would loosen from
or shell off of the filbrous backing, This condi-
tion might be due to poor adhesion between-the
binder coat and the backing and/or to a tendency
of the fibrous backing to become. “raggy” and to
stretch out or otherwise undergo change from its
original dimensions, for example, due to fluids
encountered during use or because of poor adhe-
sion between the binder coat and impregnated’
fibrous backing in the first instance. Various .
other defects existed in abrasive belts heretofore
employed, which it is an object of this invention
to overcome.  For example, abrasive belts were
employed prior to this invention, of a type which
have been known for upwards of twenty five
years, in the polishing or smoothing of glass
“Vitrolite” and the like, but such belts could only
be used dry, which occasioned a serious dust and
silicosis hazard. Such prior art belts, which were
frequently made with a glue bond, had the fur-
ther disadvantage that the glue grit-bonding coat
would soften with heat and hence such articles
were subject to rapid “loss of cut” under the high
heats often developed in dry ‘“sanding.” This
grave disadvantage has been overcome by the wet
abrasive belts herein described and illustrated.
In the making of abrasive belts, according to a
preferred aspect of this invention, the woven -
fabric or other fibrous material may be coated on
either or both sides, as by immersion, or other-
wise coated or impregnated with a thermoplastic
and/or polymeric or resinous material of the type
herein illustrated which, in its solidifled condi-
tion, is of good or sufﬂcxent; elasticity.  Thermo-
plastic materials which contain nautral or syn-
thetic polymers and which are not brittle under
ordinary temperatures of use are especially con- -
templated. Illustrative of this class of materials
are: polymerization products of ethylene linkage
compounds, and of certain other multi-bond car-
bon to carbon linkage compounds, for example
various polymeric vinyl compounds of the water-

. proof or water-dispersible types: sulphur-olefin

Another object is to provide abrasive 58

resins, e. g. polyalkylene polysulphide resins

produced, for example, by the reaction of ethyl-
ene dichloride on sodium polysulphide (Na2Sa.2),
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calcium hydroxide and ethyl alcohol first being
added to the sodium polysulphide in known man-
ner and the final product being rendered strong
and rubber-like, for example, by heating with
sulphur or equivalent, or by the interaction of
ethylene dichloride on a soluble polysulphide such
as sodium tetrasulphide, Na2S¢; and/or certain
particular heat hardenable resinous materials
.such as those employed in making materials such
as the commercial product “Revolite,” though
the latter is less advantageous than, for exam-
ple, various vinyl resins and polyalkylene poly-
sulphide resins in the making of wet sanding
belts for glass and the like according to this in.
vention. : Materials-of the types indicated above
may be used alone as'a backing treatment or im-
pregnating coat for flbrous belts or the like or
may be employed in admixtures. Admixtures
containing materials of each of the above types
have been employed and also admixtures of ma-
terials of the above types with other materials
not thus far mentioned, including other resinous
or polymeric materials and/or solvents, plasticiz-
ers, modifiers and stabilizers, have been used for
the purposes indicated. ;

Where materials of the above type are used as
a backing coat or as an impregnating coat, a
phenolic resin such as a condensation product
of phenol and formaldehyde, or cresol -(or other
substituted phenolic material) and an aldehyde,
or alkyd modifications of phenol-aldehydes may
be used to advantage as the grit-bonding or bind-
er coat, although other materials such as alkyds,
urea-aldehydes, ete., may, if desired, be used in
combination with or in lieu of phenol-aldehyde
resins, R

The invention will be further illustrated by the
following specific compositions adapted for use
as an impregnating or backing coat or sizing for
fibrous materials, e. g for woven backing ma-
terials such as commercial “drills” or other suit-
ably woven fabric, such as “jeans,” where cloth
backing is employed. Drills or other fabrics,
woven so as to reduce stretching thereof to a
minimum, i. e. so as to make the same stretch-
resistant, are especially desirable in making abra-
sive belts.

Example 1
Parts by weight
Vinyl chloride-acetate copolymer_._________ 14
Litharge (stabilizer) 27
Methyl-amyl ketone (solvent) . ______.___ 42
Carbon black 2

The vinyl copolymer mentioned in the above
table was made from a mixture containing 75-
85% vinyl chloride, the balance being made up
primarily of vinyl acetate. However other pro-
portions-.of vinyl chloride and vinyl acetate can
be employed. Increased quantities of the acetate
would further soften the copolymer. :

Other specific vinyl resin compositions con-
templated by me for use as an impregnating or
backing coat or sizing coat for fibrous material
include polymerization products of vinyl chloride
CH2=CHCI, vinyl acetate CHz=CH(C2H30z2), B-
chlor-propylene CHx>=CCl.CHsz, vinyl alcohol
CH:=CHOH and vinyl benzene, etc.

The above compounds have the general for-
mula RCH=CH—R'’, where R may be hydrogen
and R’ may be a hydroxyl, carboxyl, chloride,
acetate, bromide, etc., or various other organic
radicals. 'Where one R in the above indicated
formula, for example R’, is an hydroxyl group,

2,357,350

pounds contained in such a resinified or poly-
merized product contains hydroxyl groups, this

* resulting polymerized materia] is self-dispersible
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or where & substantial or high proportion of com- 785

or soluble in water. Water solubility or dispers-
ibility is also promoted by groups other than the
hydroxyl groups, for example, by the carboxyl
(COOH) group or the amine (NHz2) group.
Where 2 water-soluble resin is employed, it may
be treated with physical and/or chemical insol-
ubilizing agents to improve the finished abrasive
article or render the same water-resistant.
Another specific polymerized or resinified prod-

uct suitable for my purpose may be made from
the following:

Example 2
Parts by weight
Vinyl chloride 80
Vinyl acetate 20

The mixture of Example 2 is properly poly-
merized, 1, e. polymerized sufficiently so that the
resulting product will be & solid of desired flexi-
bility. Such a polymerized product, which is

‘a flexible solid at room temperatures, may be

utilized with or without thinners for the pur-
poses of this invention. Preferably however con-
trolled, desired plasticity, flexibility and other
properties may be aided or improved by the ad-
dition of softeners or plasticizers or other modi-
flers including such materials as linseed oil, tung
oil, castor oil, high boiling esters, such as di-
ethyl phthalate, dibutyl phthalate, diamyl phtha-
late, and p-toluene sulfonamide. The phtha-
lates mentioned are in many instances very
good modifiers and plasticizers for my purposes.

Another specific example of a vinyl resin con-
templa,ted by me is as follows:

Ezample 3

5-15 parts to a mixture of polymerized vinyl chlo-
ride and vinyl acetate made in accordance with
example 2.,

1-10 parts of modifier or

plasticizer, e. g. di-
bptyl phthalate,

The composition of Example 3, when plastic
or while still warm, may be directly applied to a
backing material such as cloth or the like, as
herein otherwise illustrated, for a sizing, filler,
sealing or impregnating coat, for example. The
composition of Example 3 may, however, advan-
tageously be thinned with volatile organic sol-
vents or vehicles in which such polymerized or
resinified mass may be considered a dispersion
or solution.

A polymerized or resinified compound, such as
the vinyl resin just indicated, may be dissolved
in a solvent or thinner mixture as illustrated by
the following:

: Parts

Butyl acetate ' 40
Ethyl alcohol e 20
Toluene ____ 40
Higher boiling solvents may also be used ‘Where
desired, examples being mono butyl, ether of eth.

ylene glycol, commonly known as butyl cellosolve,
with which xylene may be used, etc. Also, low
boiling solvents may be substituted for those
above enumerated, such for example as ethylene
dichloride,

Polymerized styrol, polymerized crotonylene,
such as crotonyl chloride, etc., may be used as
a substitute for or in combination with the poly-
merized vinyl chloride and/or acetate, polyvinyl
alcohol and the like, where desired,
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An example of another contemplated compo-
sition is as follows: ]

Ezample 4

' Parts

Polymerized vinyl chloride and/or vlnyl
acetate
Plasticizer and/or softener (preferably dibu-
tyl phthalate, although vegetable oils,
such as linseed oil, tung ofl, castor ofl,
high boiling esters, such as diethyl
phthalate, diamyl! phthalate, p-toluene
- sulfonamide, aromatic phosphates, such
as tricresol phosphate, trlphenyl phos-
phate, may be used)
Inert pulverulent product, sich as carbon

1-10

5-25

10

18

‘black, bone black, zinc oxide, etc.--———-- z-1o'»

“The solvent used with the above and the quan-
titles thereof may be as indicated in connection
with Example 3 hereof, though vehicles altered
to produce a dispersion of the polymerized or
resinified products are also contemplated. Vege-
table ofls, especially those of a drying nature are
preferably not used where a woven, cloth backing
is employed and where the finished article is to
be employed for severe duty, such as the sanding
of glass, etc.

Where aqueous mixtures of water-dispersible
or soluble vinyl resins, e, g. polyvinyl alcohol ete.,
as heretofore indicated, are employed in impreg-
nating a cloth or other fibrous or cellulosic back-
ing, to which impregnated backing.a layer of a
phenol-aldehyde resin or other suitable or heat
convertible resinous or grit-bonding coat is joined
in integral reletion, the waterproofness of such
product may be improved by the employment of
suitable modifying agents in conjunction with
polyvinyl slcohol, e. g. by employing modifying
agents such as various vegetable oils including
linseed oll, tung oll, etc., as well as other mate-
rials, including paint pigment such as litharge,
preferably in combination with linseed oil, tung
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oil or the like. The flexible abrasive articles may -

be treated with such modifying agents after the
grit-bonding coat has been applied or the abrasive

belts or other abrasive articles may be given a .

backsize treatment with such modifliers before
- or after the grit-bonding coat, such as phenol-
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aldehyde, or other heat-convertible or thermo- -

plastic material is applied. The phenol-aldehyde
- or like grit-bonding coat, together with a suitable
sandsizing coat, such as a vinyl resin, phenol-
aldehyde resin, etc., serves to provide a substantial
measure of waterproofness to a polyvinyl alcohol
" or like weter-dispersible impregnating or presiz-
ing coat by keeping water out of contact there-
with. Also water-dispersible vinyl resins, such
as polyvinyl alcohol and the like can be ren-
dered insoluble or resistant to attack by water, in
respect to uses to which the article is to be put,
by treating the polyvinyl alcohol or the like (after
the same has been applied to the cloth or like
backing meaterial) with other physical insolubiliz-
ing agents alone or with mixtures.hereinabove
presented and/or with chemical insolubilizing
agents such as diethyl sulphate, dimethyl sul-
phate, etc. in' admixture with alkaline material
such as caustic alkali; various ethers, ketones
_ such as diethyl ketone, etc. Diethyl sulphate is

preferred over dimethyl sulphate from the angle-

of safety in use.

Also such modifiers as linseed oil tung oil, with
or without addition agents such as paint pig-
ments, e. g. zinc oxide, litharge, etc., may also be
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3
selves and/or with other physical and/or chemi-
cal insolubilizing agents, herein illustrated, to
improve the water-resistance or waterproofness
of abrasive articles made with polyvinyl alcohol,
or other water-dispersible resins, where the
latter are used, for example, as a binder or grit-
bonding coat and/or as & sandsizing coat. Such
modifiers, for example in oxidized and/or poly-
merized state provide waterproof films which, of
c;)urse, improve the water-resistance of the abra-
sive,

Another composition which may be used as an
impregnating or sizing or backing coat follows.

- Ezxample 5
Parts by weight

Olefine-polysulphide resin (. e. polyalkyl-

ene polysulphide resin) .o o 10
Crepe rubber oo 5
Zine oxide oo 1
Carbon black . ' 2
Tetra-methyl thxuram disulphide  (sof- -

172 T=) o T LU .03

Tlustrative of specific polyalkylene-polysul-
phide resins mentioned in Example 5 are reaction
products of ethylene dihalide with sodium poly-._
sulphide, to yield resins such as one having the
empirical formula, (C2HS4¢) » or so-called “Thio-
kol B,” which latter is a product of commerce.
This type of material is ordinarily not applied to
fabrics in the manner in which vinyl resins may
be employed. That i8, most olefine-polysulphide
resins, i, e. polyalkylene polysulphine resins, can-
not satisfactorily be dissolved. 'The usual practice
18 to soften the composition, such as above illus-
trated, usually on a rubber mill, and then friction
it into the cloth or fabric on calender rolis,
which at one and the same time stretch the fabric
longitudinally and iron down the fibers thereof
while coating or impregnating the fabric with a
composition such as illustrated in Example 5.
Thus the stretch of the fabric is set, the impreg-
nating or backing coat is 2pplied and the sheet of
fabric is calendered all in the one operation. This
type of composition and coating operation sets
the stretch of the fabric very satisfactorily.
Where a bonding or abrasive-binder coat of the
nature of insolubilized glue, bonds made with
casein, and certain other natural and synthetic
resins, or the like, are used, which adhere with
great tenacity to a cloth backing, it is often pre-
ferred to apply the composition of Example 5 only -
to one surface of the cloth or fibrous backing
material, so as to leave a “starved” side to which
the abrasive binder coat may be applied. Tension
on the backing material is preferably released
prior to the application of the binder coat and the :
abrasive grits. Any desired sand-size or grit-size
coat may then be applied to the composite abra-
sive article and the latter subjected to cyring

temperatures of the order of 150° F, to 300° F

for a relatively short time sufficient to effect the
curing, without decomposing or embrittling the
thermoplastic composition or appreciably de-
teriorating the fabric. However temperetures
above about 325° or 350° F. are preferably avoided
in many if not most instances.

Where grit-bonding coats are employed which
will adhere more firmly to a fabric covered with
the composition of Example 5 or that of any of
the preceding examples, according to primarily

- contemplated aspects of this invention, rather

used, either alone or in admixtures with them-~ 78

than to a starved side of the fabric, it will be
understood that the above fabric may be and-

.preferably is thoroughly impregnated with the




4
above composition, or that such composition may.
be applied to both sides of the fabric in the man-
ner aboﬁre described or in -any other suitable
msnner.

While insolubilized glue, etc. are mentloned
above as a possible grit-bonding. coat, it will, of
course, be understood that phenol-aldehyde resins
and other materials mentioned hereinabove, par-
ticularly those of the heat-convertible type, are
especially contemplated for this purpose where
a composition as given in Example 5 is employed
28 an impregnating or backing coat.

Another method of preducing an impregnated
backing sheet, to which a suitable phenol-alde-
hyde, urea-aldehyde, etc., resinous grit-bonding
coat may be joined in the meking of “wet belts”

10.
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for glass “sanding,” or the like, is &s follows: -

Take straight phenol and formaldehyde and
react the mixture, at superatmospheric temper-
atures (e. g. 180° to 210° F. more or less) and
in the presence of phosphoric acid as catalyst.
until a viscous liquid, i. e. a partly reacted resin,
is produced. Then add this viscous liquid to
_China—wood oil, intimately admix the same, and
heat to gelation. This gelled material is then
milled on & heated rubber mill to further in-
crease the body thereof, or to stiffen the same,
and pigments (which may be quite inert) such as
zinc oxide, carbon black, litharge, etc. or mix-
tures containing one or more of the.same, are
added and the milling and heating is continued
until the desired plasticity is attained; e. g. until
the finished product resembles crepe rubber. ‘This
plastic product may then be applied to a
cloth or fibrous backing, such as “drills” or
“jeans,” for example by frictioning the same into
the cloth, A sultable grit-bonding coat (or nre-
size and grit-bonding coat) such as a suitable
phenolaldehyde resinous. grit-bonding coat may
then be applied to such an impregnated back,
and the abrasive grits and sand-sizing coat added
thereto, to make a finished article.

While such article is useful and advantageous
in making abrasive or like articles, as illustrated,
vinyl resins and/or polyalkylene polysulphide
resins, or the like, as hereinabove exemplified,
are preferred to impregnate the backing in mak-
ing “wet belts” for glass sanding and the like,

In making articles such as abrasive belts,
which are often subjected to heavy service re-
quirements and severe stresses, as in the wet
“sanding” of glass, there are relatively few ma-
terials which can be satisfactorily- employed in
impregnating the cloth or fibrous backing mate-
rial in the making of a good, serviceable and
commercially advantageous article,
ins, such as those hereinabove set forth, are ex-
cellent materials for this purpose, particularly
when a coating of a phenol-aldehyde resin or
a modified phenolic aldehyde resin is applied in
contigious relation with the polymeric vinyl
compound or with the fabric impregnated there-
with.  This situation exists where the fabric is
impregnated or saturated with a vinyl resin and
then is given a presize coating of the same or
another vinyl resin, the phenol-aldehyde con-
densation product or resin being applied over the
vinyl presize coating. Likewise, & good bonding
between a vinyl resin and a phenol-aldehyde
resin occurs where, for example, both the pre-
size and grit-bonding coat are of the phenol-
aldehyde resin type and the flbrous backing is
first coated or impregnated with a vinyl resin.
Among the vinyl resins preferred are mixtures
or copolymers compr!sinx polyvlnyl chloride
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Vinyl res-
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which are not too high mn polyvinyl chloride.
Where the latter is employed, a polyvinyl ester
of an organic acld, e. g. polyvinyl acetate, or
equivalent, is preferably employed to substantial
extent. But it is to be understood that poly-
vinyl chloride is not required and vinyl resins
containing no polyvinyl chioride and no poly-
vinyl acetate are, of course, contemplated, as

‘will be seen from description given hereinabove,

However, as will be clear from the description
herein taken as & whole, & good flnal product
is also obtained where other types of backing .
treatments or impregnating agents of the type
hereinabove described, e. g. various polyalkylene
polysulphide type resins, are employed. A phe-
nol-aldehyde type bonding coat may be employed
with satisfaction with any of the impregnating
coats above mentioned. Also, other bonding
coats such as alkyds or modified alkyds may be .
employed, although bonding agents containing or
comprising phenol-aldehyde type resins or simi-
lar heat-convertible resins are in most cases pre-
ferred by me in the making of abrasive articles.
This is especially true in the making of “wet
belts” for the “sanding” of glass or the Hke.
Likewise while the present invention is of high
utility in connection with articles comprising
woven fabric backings, it has utility in connec-
tion with other flbrous bodies such as paper,
where the fibers are felted rather than woven,
although it has very important utility in connec-
tion with woven flbrous material.

While various phenol-aldehyde resins and
other heat-convertible resins may be employed
s the grit bonding coat (and/or as a presize
or as the sandsize coat), as will be understood,
the following is illustrative of an advantageous
resin and a method of making the same.

* Mix together the following:
Pounds
98% phenol (2% water) 248
379% formaldehyde (61% water) o 214’" k
Barium oxide 2

Heat the mixture between about 125° and 150° F.
until the formaldehyde percentage has heen low-
ered to approximately 5 per cent. This may
take about 24 hours, more or less. Then neu-
tralize the mixture with an acid, e. g. HCl. Next
boil off the water by heating to about 215° F.
and hold at this temperature until the viscosity
of the resin is about 500 centipoises at 70° C. (150°
F.). Now cool to about 200° F. and then add
2.5% by weight of 28% agueous ammonium hy-
droxide. Hold the temperature of the mixture at
substantially 200° ¥, until the viscosity thereof
becomes about 1000 centipoises at 70° C. Then
add solvent, e. g. Cellosolve, and cool to about
120° F. The amount of Cellosolve, or the like,
may be about 10%, more or less. The result-
ing resinous material may be used as & grit-bond-
ing coat or, upon further dilution, as a sandsiz-
ing or grit-sizing coat. Where grit sizes Nos.
24, 30 or 36 are employed, the dilution of the
resin provided by 10% Cellosolve usually will make
the same satisfactory for a grit-bonding coat, but
greater dilution will customarily be desired for
a sandsizing coat, or as a grit-bonding coat
where smaller abrasive grits are used. On the

- other hand, less diluition is needed where the resin

76

is used as a grit-bonding coat with larger grits

A modified resin of highly advantageous qual-
ities, e. g. as & grit-bonding coat over an im-
pregnated backing, is secured by replacing am.
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monfum hydroxide with sedium hydro:_:ide in the .

above procedure. .

Another advantageous modification of the
above procedure, e. g. in producing a sandsize
resin which may be used in making “wet belts”
for glass sanding, involves increasing the amount
of formaldehyde in relation to the phenol so that
the mol ratfo is about 2:1. This may be accom-
plished by using some paraformaldehyde to avoid
excessive water in the mix. Also, Instead of elim-
inating water by heating up to about 216° P., as
indicated in the above procedure, the water may
be removed by vacuum dehydration at relatively
low temperatures. In this modification also, s0-
dium hydroxide may be employed instead of am-
monium hydroxide. ‘The result is & resin which,
when employed, for example, as & sandsize coat
in making an sbrasive belt (such as herein illus-
trated for the wet “sanding” of glass, ete.), pro-
duces an abrasive article having greater heat re-
sistance and increased tensile strength and one
which will cut considerably more before it is ex-
hausted. . '

The above are only exemplary of various grit-
bonding and/or sandsizing coats which may be
employed. Other resinous materials of suitable
character, including urea-aldehydes, alkyd modi-
fled phenolics, etc., are, of course, also contem-
plated. : '

Where phenolic materials other than phenol
are employed as reactants for sldehydes to pro-
duce resin grit-bonding coats, it is to be observed
that some are better than others. For example,
various cresols or cresylic acids may be used and,
of these, metacresol, paracresol and especially
meta-paracresols are among the more advan-
tageous reactants for aldehydes such as formal-
dehyde. .

While the invention has been {llustrated here-
inabove in considerable detail in connection with
the making of abrasive sheet goods, particularly
such as abrasive belts, e. €. those used in the
wet abrading of glass, metal, it will be under-
stood that the invention is not to be limited by
the illustrations. For example it will be recog-
nized that a composite article of this process
would have utility even though the solid particles
embedded in the grit-bonding coat were not in-
tended for abrading operations. Furthermore it
will be recoenized that sheet goods can be made
up in accordance with the teaching herein pre-
sented where no granules or like hard particles,
whether of a decorative or other nature, are em-
bedded in the surface coating, and whether or not
the latter comprises a phenol-galdehyde resin or
other modifled or equivalent material.

" pibrous backing described herein, while ordi-
narily desired, particularly in abrasive articles

1
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coat, a layer of granules or abrasive particles of-
the like embedded in said binding coat and &
sandsize or abrasive-size coat over the layer of
granules or particles, yet nevertheless it will be
understood that this invention is by no means
limited to such a specific {llustration and com-
prehends composite articles ‘comprising & plu-
rality of layers of material joined together in ac-
cordance with the teaching of this invention
whether they have such & number or variety of
layers or coatings, or not. For example the back-
size coat, the presize coat, and/or the sandsize
coat might be absent, while still making & com-
posite article comprising an impregnated flbrous
backing to which a grit binder coat was joined
in integral or contiguous relation. These and
other variations within the scope of the ap-
pended claims are contemplated. T

What I claim is: . o

1. A flexible abrasive article adapted to be used
wet for abrading or polishing glass, marble and

" the like which comprises & strong woven fibrous

material; an impregnating or sizing coat for sald
fibrous material which consists-of a film-forming,
elastic waterproof adhesive material comprising
a thermoplastic synthetic resin; a waterproof
organic grit-bonding coat comprising a heat-con-
vertible phenolic-aldehyde resin, joined to the
impregnated flbrous backing aforesald; and &
multiplicity of abrasive particles embedded in
said grit-bonding coat; sald grit-bonding coat
being less flexible and very substantially harder
than said Jmoregnsating or sizing coat.

2. A flexible abrasive article comprising a sheet
of fibrous material and at least two layers or
coatings of material, all joined in integral rela-
tion, one of said coatings being an abrasive-bond-
ing coat and another of said coatings intervening -
to substantial extent between said abrasive-bond-
ing coat and sald fibrous material and being com-
posed of & substance comprising & polyalkylene
poly-sulphide resin of & rubbery nature, saild
sbrasive-bonding coat comprising a heat con-

" vertible synthetic resin, and a layer of abrasive

buo

such as abrasive belts, is usually employed pri-

marily for the purpose of adding strength and en-
durance to the finished article. Where the fin-
ished article has sufficient strength for purposes
desired in the absence of the fibrous or cloth
backing, it will be understood that the same may
be dispensed with while still following the teach-
ing of this invention, for example in regard to
the matter of securing good adhesion or & good
bond between a base or backing coat or layer
and a contiguous overlying sheet or binder coat,
as the case may be. : .
While hereinabove an abrasive article has been
discussed comprising a fibrous backing madterial,
an impregnating or backing coat therefor, a pre-
size coat, a back-size coat, a grit-bonding or
binder coat adapted to be applied over the presize

(1)
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‘in integral relation

grits embedded in said grit-bonding coat.

3. A flexible abrasive article of the coated abra-
stve type, adapted for use wet in the abrading or
polishing of glass, comprising a fibrous sheet, an
impregnating or sizing coat for sald fibrous sheet
comprising & thermoplastic polyvinyl compound,
an organic binder coat joined in integral relation
with the impregnated fibrous sheet aforesald, and
s multiplicity of abrasive particles anchored by-
said binder coat, sald organic binder coat being

5 of composition different from said impregnating

or sizing coat and comprising & heat-advancing
synthetic resin, said binder coat being substan-
tially harder than said impregnating or sizing
coat. :

4. An sabrasive article comprising a fibrous
sheet, an impregnating or sizing. coat for said
filbrous sheet comprising a thermoplastic poly-
vinyl ecompound, an organic binder coat Joined
with the impregnated fibrous
sheet aforesaid, and a multiplicity of abrasive
particles anchored by sald binder coat, said or-
ganic binder coat being of composition different
from said impregnating or sizing coat.

. 5. An sabrasive article comprising a fibrous
sheet, an impregnating coat for said fibrous sheet
comprising an elastic waterproof thermoplastic
copolymer of & vinyl halide and a vinyl ester of
an organic acid; an organic binder coat, which
is harder and less flexible than said impregnating
coat, joined to the impregnated fibrous sheet



6 _A
aforesaid; and a multiplicity of abrasive particles
embedded in said binder coat. = - - :

6. An abrasive article .comprising a fibrous
sheet, an impregnating or sizing coat for said
fibrous sheet comprising & thermoplastic poly-
vinyl compound, an organic binder coat joined
in integral relation with the impregnated fibrous
sheet aforesald, and a multiplicity of abrasive

particles anchored by said binder coat, said or- .

ganic binder coat being of a composition differ-
ent from said impregnating or sizing coat and
comprising & heat-convert{ble phenolic resin, said
binder. coat being harder and less flexible than
said impregnating or sizing coat. -

7. An abrasive article comprising a fibrous
sheet, an impregnating or sizing coat for said

2,357,350 .
‘used wet for abrading and smoothing glass, steel
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fibrous sheet comprising & thermoplastic poly-

vinyl compound, an organic binder coat joined
in integral relation with the impregnated flbrous
sheet aforesaid, and & multiplicity of abrasive
particles anchored by said binder coat, said bind-
er coat being of composition different from said
impregnating or sizing coat and comprising a
heat-advancing phenol aldehyde resin, said bind-
er coat being harder than said impregnating or
sizing coat.

20

and like heavy abrading operations which com«
prises a strong woven, stretch-resistant fibrous
material; an impregnating or sizing coat for said
fibrous material which comprises a waterproof,
thermoplastic resinous orzanfc material contain-
ing a vinyl resin and a polyalkylene polysulphide
resin of a rubbery character; & grit-bonding or
binder coat which is harder and less fiexible than -
sald impregnating.coat and comprises & heat-
advancing synthetic resin, overlying and Joined
in integral relation with the impregnated fibrous
backing aforesaid; and a multiplicity of abrasive
particles embedded in said grit-bonding coat.
10. A flexible abrasive article comprising a
sheet of fibrous material and at least two layers
or coatings of material, all joined in integral re-
lation, one of sald coatings befng an abrasive-
bonding or binder coat comprising & heat con-
vertible phenolic resin and another of said coat-
ings intervening to substantial extent between
sald abrasive-bonding coat and said fibrous ma-

. terial and being composed of a substance com-
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8. A flexible abrasive article of the coated

- abrasive type, adapted to be used wet in the sand-
ing of glass, marble and the like, comprising a
fibrous sheet backing material, an impregnating
or sizing coat for said fibrous sheet comprising a
thermoplastic polyvinyl ester of an organic acid,
an organic binder coat joined in integral relation
with the impregnated fibrous sheet aforesaid, and
& multiplicity of abrasive particles anchored by
saild binder coat, said organic binder coat being
of composition different from said impregnating
or sizing coat and comprising a heat-convertible
phenolic resin. '

9. A flexible abrasive belt adapted to be
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prising a polyalkylene polysulphide resin of a
rubbery nature. . .

11. A flexible waterproof abrasive article
comprising & sheet of woven fibrous material
and at least two layers or coatings of different
material, all joined in integral relation, one of
said coatings being an impregnating coat for sald
woven fibrous backing and comprising an ethyl-
ene dichloride sodium polysuiphide resinous sub-
stance and another of said coatings comprising
e heat-convertible phenolic-aldehyde resin
joined to the impregnated fibrous backing mate-
rial and a layer of abrasive grits embedded in
sald phenolic-aldehyde layer or grit-bonding

coat. .
BYRON J. OQAKES,



N  CERTIFICATE OF CORREGTION.’
Patent No. 2,357,350, - '

September 5, 194k,
BYRON J. OAKES, )

It 1s heredby cert.tfie_d that error appears _in the ﬁrinted specification

of the above numbered patent requiring. coriection as fbllbwé- P&ge 1, sec~
ond column, 1inelyy, for "nautral® read --natural--

3 page 2, second column,l
Nine 13, for the word "purpoue!' read --purposea--- 1ine 40, for "5-15 parts"
3

read --5-25 parts--3 page.3, second column, line 33 ) for polysulphine"
read --polysulphide--; page 5, second column, 1line 1, for “of" after 'par-
ticles” read =-or--; and. that the sald Letters. Patent should be read with

this correction therein that the same may conform to the record of the case
in the Patent Orf:lco.

Signead and sealed this 26th day of December, A. D. 194k;.

Leslie Frazer
. | - ‘ ..
(Seal) - Acting Commissioner of Patents.



