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This invention relates to an improvement in floor or
wall coverings of the linoleum type, having an asphalt-
impregnated fibrous base. It relates in particular to-such
.articles in:which a felt or other fibrous base is impreg-
.nated with a California asphalt and in which the asphalt
Jayer is prevented from. discoloring the pigmented sur-
iface coating by means of .a special sealer coat.

_.In one of the systemis of making floor and wall cov-

erings. of the linoleum type,.a felt or other -absorbent |

fibrous base is. impregnated with asphait, one side of. the
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“coated . sheet. is leveled with an olsoresinous coat, and. -

the latter, after being. dried, is coated with a pigmented
.wear. layer. or color coat. The pigmented surface coat-
.ing commonly, carries
.the. asphalt. employed -is;of 'western (e..-g., California)
origin, it has been undesirable to. use light colors or pas-
.tek-shades in.the outer.color coat becauss of the, strong
tendency for fractions of the asphalt .fo bleed. through
_the. oleoresinous layer,. cansing -objectionable and un-
,sightly discoloration in the color coat.. Such discolora-

a. distinctive. color pattern. When .
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tion becomes apparent before the manufacturing . process -

_is-complete, as the ‘bleeding :is accelerated by, the heat
.employed.to speed the drying or. curing.of the composite
article. .. Attempts have been made to-seal the oleoresi-

nous level coating, to prevent asphalt bleeding, by means :

.of casein, .vegetable proteins or _such : hydrophilic -col-
“loids:as. methyiceilulose. or hydroxyethyl celluiose.  These
-have. proven .impracticzl because: they are ~all sensitive
to water and, even if some of them-show initial adher-
_ence to the. oleoresinous:layer or the overiying pigmented

:coat, they . fail. in. storage or in service. when .exposed: to -

moistire. it has, also. been proposed-to. use .a.styrene-
. biitadiene synthetic .rubberlike rcopolymer- as_a seal. be-
“iweén the color or wear.layer and-the oleoresinous Layer,
and, while this has shown some degree .of .success, with
_eastern .and: imported . asphalts; it has, been unsuccessful
~with asphalts from the western states. e s
It is the. principal object of the present invention to
provide a sealing coat for use. in linocleum-type- articles

" which wiil adhere to. an oleoresinous coating over western :

asphalt-impregnated. fibrous base and to an overlying pig-
_mented_wear layer, even. in damp: siorage, and wiil .pre-
vent staining of:the color: coating by the asphalt. " A re-
lated .object is to. provide.a linoleum-type article, based
~ on.western asphalt. impregnated felt, or the like, in which
ihe. coler coating may be of :white or pastel. shades with-
‘out_danger that the asphalt will strike through and . dis-
color. the, outer coating... . - . .
.- -1t has now been. found that the prior difficulties can
be aveided, and :the. foregoing objects can be realized,
by. applying, over: the -olepresinous coat and under the
* color. or .wear coat, a continuous.coating.of a film form-
. ing composition,. the solids . portion of- which: consists
_chiefly of a._copolymer in which vinylidene chloride. is.a
‘characterizing copolymerized constituent. Such copoly-
‘mers include the binary and ternary copolymers: of-70
_or more.per cent by, weight of vinylidene. chloride, the
.balance being. one or two. other monoethylenically . un-
saturated compounds such as vinyl chloride, vinyl ace-
tate,. acrylonitrile, and the alkyl -(1 to 8 carbon atoms)
-acrylates and methacrylates. - All such copolymers, are
inert to the action of drying oils and other linoleum raw
- materials at the temperatures employed in -making lino-
leum. .The.copolymers may be appiied .as a solvent-cast
coating over the oleoresinous leveling layer, but it is pre-
ferred to use.the: aqueous latex-like emulsion of those
sevinylidene :chloride copolymers whose-latices deposit a
- continuous, oil impervious film. " After the first copoly-
mer coat is dried, a second such coat may be applied,

if desired, to  cover -and- seal -any “pinholes” in the first
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coat. Over the dried sealing coat or coats of copolymer
there is applied the wear layer, which may also be a
color coat. The wear layers most commonly used are
long oil paints or enamels or they may be clear or pig-
mented vinyl resin organosols or plastisols. Whatever
the nature of the wear layer, the seal coat of vinylidene
chloride copolymer protects it from discoloration due to
asphalt bieeding, and white or pastel shades can be used
safely.in. such surface coatings. .

“When the seal coat of the present invention is a latex-
like emulsion of a vinylidene chloride copolymer, it is
preferred to modify the normal latex composition. by

dispersing therein. a water dispersible protein such- as

casein or soya protein, or a hydrophilic cellulose ether

such as methyl or hydroxyethy! cetlulose, in amounts from

0.1 to 15 per cent of the weight of the dispersed poly-
mer. These agents aid the cohesicn between the de-
posited copolymer film and the underiying oleoresinous

layer.. They.are not necessary, and are omijtted - when-

ever the copolymer seal coat is deposited. from organic

solution rather than from aquecus emulsion.

It is not necessary. that the seal coat be thick, if it is
continuous ~and 'substantially free from macropores.
Thus, coatings as light as 1.5 to 3 pounds of copolymer
over an area of 100 square yards are capable of effecting
the desired result. It -is preferable to apply two suc-

_cessive thin coats of the copolymer rather than a single

thicker .coat, as the possibility of pinholes in a double

.coat. is materially less than in any single coat.

The following examples. illustrate the practice of the
invention. . In all of the tests reported in the examples
there. was used a commercial asphalt-impregnated felt,
made from western asphalt, having a highty filled paint
backing coat and a commercial and highly filled oleo-
resinous leveling coat. The latter had been applied as
two -successive layers, the first 0.007 inch thick and the
second 0.016.inch. thick, with intervening and subsequent
curing treatment to dry the oil in the composition.  In
each case, the seal coat was applied to samples 3.5 inches

- wide and 12 inches long, at the reporied rate and the
- resulting assembly was dried. There was then dpplied
a white pigmented enamel color coat at.a wet.thickness

of 0.012 inch.. The color coat, when dried; was about
0.008 inch thick. The effectiveness of the seal codt as dn
asphalt barrier was determined. by subjecting. the article
to a temperature of 80° C..in a circulating air oven for
48 hours. . This is-a normal treatment in the manufacture

.of lineleum products, .or is the equivalent of a longer
.curing treatment at slightly lower temperatures. By the

end -of this curing period any defects in_the product are
readily observable, including any surface discoloration
due t0 migration of asphalt fractions or any separation
of the color coat from the seal coat. The adhesion rat-
ing of the color coat is made after the heat treatment
and after flexing a sample of the product at room, tem-

_perature from 5 to 10 times through an angle of about
.90 degrees with a bending radius of about 1 inch. It is

then attempted to peel the color coat from: the article,
first on the dry article, then on a water-soaked sample,
then.on.a redried sampie. The results are rated accord-
ing to an arbiirary numerical scale, perfect adhesion be-

ing rated as 1, and complete failure as 5. Ratings from

1.to 3 are considered satisfactory for commercial use.
The cffectiveness of the seal coat as a barrier against as-

- phalt staining is rated by a similar numerical index in

which an unsiained product is rated as 1, a product with

21102 small stains is rated 2, and a product with over .8
“small stains, or with any massive stains, in the 42 square

inch area of the sample, is rated 5. Ratings of 1 or 2

.are acceptable in a commercial product. The examples

merely identify the sealing composition and the method

in -which. it- was applied, and comparatve tesis of the

products are tabulated after the examples.
EXAMPLE 1

The seal coat was applied as two successive layers at
a total weight of about 3 pounds of polymer solids per
100 square yards, the first layer being air dried before
the second was applied. The coating cormposition was
an aqueous emulsion initially containing 53 per cent by
weight of the ternary copolymer of 90 per cent vinylidene
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chloride, -3 per cent acrylonitrile and 7 per cent ethyl
acrylate, the latex having been diluted with water to 26
per cent solids before use.

EXAMPLE 2

The coating procedure was that of Example 1, and the
coating composition was the same except that 0.1 per
cent, based on the weight of copolymer solids, of hy-
droxyethyl cellulose was dissolved in the aqueous phase

of the emulsion,
EXAMPLE 3

The coating method was that of the prior examples.
The composition employed was an aqueous emulsion
containing 50 per cent by weight of a copolymer made
from 85 per cent vinyldene chloride and 15 per cent
acrylonitrile, containing 20 per cent as much dibutyl
phthalate plasticizer as the amount of copolymer and
0.2 per cent of a water-soluble alkyd resin, based on the
weight of polymer solids.

EXAMPLE 4

The procedure of Example 1 was used, and the copoly-
mer emulsion was modified by dispersion therein of one
of the following: (a) 5 per cent casein; (b) 10 per cent
casein; (¢) 9 per cent alpha-protein; (d) S per cent corn
protein; (e) 5 per cent soya protein; (f) -5 per cent
water—soluble urea-formaldehyde resin.

EXAMPLE 5

powdered copolymer made from 85 per

chloride and 15 per cent acrylonitrile
was dissolved to form a 20 per cent solution in methyl
ethyl ketone. This was applied at a coating weight (sol-
ids basis) of 1.5 pounds per 100 square yards, and the
solvent was evaporated before applying the color coat.

Table
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It is observed that best results are obtained when a

water-dispersible protein or a water-dispersible resin or
hydrophilic colloid is present in the aqueous phase of the
- copolymer emulsions employed. Such agents are not
helpful when copolymer lacquers are used to deposit the
seal coat.

Numerous other tests have shown the general utility
for the present purpose of copolymers of vinylidene chlo-
ride which, by virtue of their high vinylidene chloride
content (at least 70 per cent) are impervious to the usual
staining fracticns of asphalt, especially of western as-
phalt. If applied from aqueous emulsion, the emulsion
should be. one capable of depositing a continuous film,

“This is possible with many vinylidene chloride copoly-
mers in their unmodified condition, and with the others
when 10 to 20 per cent plasticizer is dispersed in the
emulsion, as is well-known. Thus, plasticized emulsions
of a copolymer of 85 per cent vinylidene chloride and
15 per cent vinyl chloride, or an unplasticized emulsion
of a copolymer of 85 per cent vinylidene chloride and
15 per cent ethyl acrylate may be used with about equiv-
alent sealing effect. Unplasticized copolymers of 70 to

77 per cent vinylidene chloride and 30 to 23 per cent -

vinyl chloride, when made in emulsion, form continuous
films which may be used in the process of the invention.

The invention finds its greatest utility in those lino-
leum articles which have white or light colors in their
wear layer, but is useful also in avoiding changes in color
of darker pigmented coatings. While a seal coat which
will prevent bleeding of other asphalts may not do so
with western asphalt, the seal coats of this invention will
prevent staining by any asphalt used. in linoleum mamni-
facture. Since the color coat or wear layer in most
linoleum is either an enamel or paint with a vegetable
oil vehicle or is ‘a synthetic resin or polymer plastisol,
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and since all such coats are capable of absorbing and
dispersing the discoloring fractions of asphalt, the pre-
cise nature of the wear layer is not critical to the inven-
tion. Similarly, since the various drying oil composi-
tions used in leveling and bodying a linoleum structure
are all penetrable by the discoloring constituents of as-
phalts, the identity of such oleoresinous layer is not
critical to the invention.

The new article of the present invention is illustrated
in cross-section in the single figure of the accompany-
ing drawing.

We claim:

1. In a linoleum type article comprising an - asphalt
impregnated fibrous sheet and having thereover a wear
layer which is compatible with discoloring fractions of
asphalt and comprises a material from the class con-
sisting of oil base paints and enamels and synthetic resin
and polymer plastisols, the improvement which consists
in interposing between the asphalt impregnated sheet and
the wear layer a sealing coat consisting essentially of a
continuous deposit of a copolymer of at least 70 per cent
vinylidene chloride, the balance of the copolymer being
composed of 1 to 2 compounds from the group consist-
ing of vinyl chloride, vinyl acetate, acrylonitrile, and the
alkyl esters of acrylic and methacrylic acid containing
from 1 to '8 carbon atoms in the alkyl group.

2. The article claimed in claim 1, wherein the said
sealing coat is interposed between the wear layer and
an oleoresinous leveling coat which is immediately over
the asphalt impregnated fibrous sheet,

3. The article claimed in claim 1, wherein the asphalt
is a western asphalt. )

4. The article claimed in claim 1, wherein the wear
layer contains light colors, easily discolored by asphalt
constituents. ]

5. The article claimed in claim 1, wherein the sealing
coat consists essentially of a copolymer of about 90 per
cent vinylidene chloride, about 3 per cent -acrylonitrile
and the balance ethyl acrylate.

6. The article claimed in clajm 1, wherein the sealing
coat consists essentially of a copolymer of about 85 per
cent vinylidene chloride and complementarily about 15
per cent acrylonitrile. } '

The article claimed in claim 1, wherein the sealing
coat contains, in addition to the copolymer, from 0.1
to 15 per cent of a water-dispersible protein adhesive.

8. The article claimed in claim 1, wherein the sealing
coat contains, in addition to the copolymer, about 10
per cent of casein. l

9. The article claimed in claim 1, wherein the sealing
coat contains, in addition to the copolymer, about 5 per
cent of a water-soluble urea-formaldehyde resin.

10. The article claimed in claim 1, wherein the co-
polymeric sealing coat represents about 1.5 to -3 pounds
of copolymer per 100 square yards of the article,

11, In a method of making a linoleum type article, the
improvement which consists in depositing over an oleo-
resinous level coated asphalt impregnated fibrous base
a continuous coating of a copolymer containing at least
70 per cent vinylidene chloride, the balance of the co-
polymer being composed of 1 to 2 compounds from the
group consisting of vinyl chloride, vinyl acetate, acrylo-
nitrile, and the alkyl esters of acrylic and methacrylic
acid containing 1 to 8 carbon atoms in the alkyl group,
drying said coating, and applying the wear layer over
the copolymer coat, said wear layer being one which is
compatible with discoloring fractions of asphalt and
comprises a material from the class consisting of oil base
paints and enamels and synthetic resin and polymer
plastisols.

12. The method claimed in claim 11, wherein the
copolymer coat is deposited from a film-forming emul-
sion of the copolymer.

13. The method claimed in claim 11, wherein the
copolymer coat is applied at a rate to leave from 1.5 to 3
pounds of copolymer per 100 square yards of the article.
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