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This invention relates to smooth surfaceicoverings for 
In particular, it relates to 

v?brous sheetstsuitable as backings for such coverings 
and to methods of producing them. 

This application is a continuation-in-part of our co 
tpending application Serial No. 552,440t?led December 
12, 1955, now abandoned. 

Resilient smooth ‘surface coverings comprising a back 
ing and a decorative and wear-resistant layer applied 
thereto are well ‘known. ‘The selection of a suitable 
backing material for such products is of great importance 
‘since they are frequently placed where they are sub 
jected to moisture. Consequently, it is important that 
the backing sheet which is directly in contact with the 
surface being covered, for example, ‘a floor or wall, 
must be resistant to moisture. “In addition, during manu 
facture of these coverings, the product is frequently sub 
.jected to high temperatures" and ‘sti’a‘iris, and it is im 
portant that the backing maintain its strength at the 
temperaures encountered. 
At the present time, a large percentage of the surface 

coverings which comprise a decorative and wear-resistant 
layer bonded to a backing make use of a sheet of felted 
?bers as the backing material. Felt alone as obtained 
from a paper machine has little usefulness as a backing 
‘due to its low strength and poor moisture resistance. 
It is conventional that felt backing sheets lbe impregnated 
to render them water resistant and to provide the neces 
sary strength. The most common saturant heretofore 
has been asphalt. 

Asphalt saturated felt has been widely used but it 
has certain disadvanages. .At temperatures below nor 
mal room temperature, a sheet of asphalt saturated felt 
becomes hard ‘and brittle and cannot readily be in 
stalled without damage. Also, asphalt saturated felt 
has impaired strength at ‘the elevated temperatures re~ 
quired in producing certain types of surface coverings. 
In the production of surface coverings in which a wear 
layer upon a felt backing is fused, the product must 
be subjected to temperatures of 300° F. or higher for 
several minutes. In the production of linoleum, the 
product must be cured by being maintained at tempera 
tures up to 180° F. for long periods of time. Com 
mercially, this is done by suspending long loops of 
uncured linoleum within large bulidings called stoves. 
A backing with poor strength properties at these ele 
vated temperatures has a tendency to stretch or even 
to break when maintained under these conditions. In 
addition, in the case of asphalt saturated felt, color 
bodies in the asphalt under the in?uence of elevated 
temperatures migrate to the wear layer and cause dis 
coloration. Another disadvantage ‘of asphalt saturated 
felt is its black color which can prove determinental 
from the standpoint of appearance and also due to its 
tendency to stain room surfaces with which it comes in 
contact during installation. 

Considerable effort ‘has been expended by workers in 
the ?eld to discover a substitute for asphalt as a felt 
impregnant. Various drying oil compositions have been 
used and although felts made in this way are light in 
color, they require prolonged cure at‘ elevated tempera 
tures in order that the necessary properties of strength 
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and moisture resistance be imparted to the impregnated 
felt. This elevated cure is expensive and is also sub 
ject to ?re hazard. 
An object of the invention is to provide a ?brous 

backing sheet for a surface covering product which can 
withstand elevated processing temperatures of 300° F. 

' without discoloration of the decorative and wear-resistant 
layer of the product. A further object of the invention 
is to provide a ?brous backing which can be used in 
the manufacture of a surface covering product which 
possesses good cutting qualities. Another object is to 
provide a ?brous backing sheet for a surface covering 
product which, will be ?exible at 50° F. and have 
strength at elevated processing temperatures. A further 
object is to provide a ?brous backing which will be light 
in color and will not stain room surfaces during installa 
tion of the product- Other objects and the advantages 
of the invention will appear hereinafter. 

In accordance with the invention, a sheet of felted 
?bers is produced containing a uniformly dispersed water 
insoluble resinous substance precipitated as agglomerates 
upon the ?bers and which is uniformly impregnated with 
a thermoplastic network resin, thereby producing a prod 
uct which is suitable as ‘a backing for a decorative sur 
face covering. 
With reference to the drawing, FIG. 1 is a cross-sec 

tional representation of a surface covering comprising 
‘ a felt backing produced in accordancewith the invention. 

FIG. 2 is a flow diagram of a method for preparing 
a felt backing sheet in accordance with the invention. 
With reference to FIG. 1, a layer 1 of decorative and 

wear-resistant composition is bonded to a sheet 2 of 
felted ?bers which comprises a plurality of interwoven 
individual ?bers 3. These ?bers are disposed within 
the sheet providing numerous voids or air spaces 4. Ag 
glomerates 5 of resin appear upon the ?bers and particu 
larly in the vicinity of points of intersection of the vari 
ous ?bers within the sheet. A coating 6 of a thermo 
plastic network resin is disposed Within the sheet cover 
ing each of the individual ?bers within the sheet. The 
network resin covers the ?bers but does not completely 
?ll the voids 4 within the sheet. 
With reference to FIG. 2, cellulose ?ber containing 

furnish is re?ned in the presence of large quantities of 
water in re?ning units 10 and 11. The stocks from the 
re?ning units pass to a mixing chest 12 where they are 
mixed with an emulsion of resin added from a mixing 
tank 13. The particulate resin is caused to precipitate 
onto the ?bers by the addition of a precipitating agent 
from tank 14. The mixture is further re?ned and diluted 
with water in a mixing unit 15, after which it is deposited 
from a cylinder type felt-forming machine 16 onto a 
moving screen 17 where much of the water is removed. 
Additional water is removed as the sheet passes between 
pressure rolls 18 and drying is completed by passage of 
the sheet over drying cans 19. The dry sheet passes 
through a tank 20 which contains a thermoplastic net 
work resin dissolved in an organic solvent. The solvent 
is removed ‘by passing the impregnated felt between 
squeeze rolls 21 and under drying lamps 23, after which 
the treated sheet is rolled for storage into a roll 22‘. 
Numerous ?brous materials can be used as furnish in 

preparing a ?brous sheet in accordance with the invention. 
The ?brous material used is normally cellulose in origin 
although other ?bers can be used, including those of 
animal and mineral origin. The sources of cellulose can 
include cotton or other rag stock, wood pulp, including 
both‘ ground wood and chemical wood pulp, paper, boxes 
or mixtures thereof in any proportions. In addition, ?ll 
ers such as wood ?our ‘can be used, The furnish used 
for preparing the ?brous backing in accordance with the 
invention is broken up into ?bers and clusters of‘?bers 
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in re?ning units such as Jordan mills, disc, hydraulic and 
rod mills. Jordan mills are most widely used. They 
consist of a horizontally positioned conical shell within 
which rotates a cone-shaped plug. The clearance between 
the shell and the plug governs the size of the ?bers pro 
duced. The re?ning operation is conventionally carried 
out with a ?ber content between about 2 percent and 
about 4 percent and preferably about 3 percent, with the 
balance water. 

After the re?ning step, an emulsion of resin is added 
to the stock. This resin, hereinafter referred to as the 
particulate resin, is, in accordance with the invention, a 
polymeric material made by polymerizing compounds 
having from 2 to 10 carbon atoms which contain the 
vinyl group, that is, the H2C=C group. Suitable particu 
late resins include thermoplastic resins such as polymer 
ized vinyl chloride, polymerized vinylidene chloride, pol 
ymerized vinyl acetate, mixtures of these with each other, 
copolymers with each other and with other monomers 
which are copolymerizable therewith such as methyl acry 
late, maleic acid, ethyl methacrylate, methyl methacrylate, 
chloromaleic acid, fumaric acid, and the like, polymerized 
acrylic and methacrylic acids, polymerized derivatives of 
these acids such as ethyl acrylate, methyl acrylate, methyl 
methacrylate, ethyl methacrylate, isobutyl methacrylate, 
n-propyl acrylate, and the like, mixtures of these with 
each other, copolymers with each other and with other 
monomers copolymerizable therewith, and other resins 
such as polyethylene, polystyrene, polymerized methyl 
styrene, and the like. Particulate resins can also include 
elastorneric resins such as butadiene-styrene copolymer, 
butadiene-acrylonitrile copolymer, natural rubber," poly 
merized chloroprene, polymerized isoprene, rubbery poly 
butadiene, and the like. 

In accordance with the invention, the particulate resin 
is added in the form of an emulsion, and thus the resin 
selected must be water dispersible and water insoluble. 
In addition, it should have a softening point in excess of 
175° F. and preferably between 250° F. and 450° F. as 
measured by the ASTM Ring and Ball Method which 
appears on page 1668, Part III of the 1955 edition of 
A.S.T.M. Standards. The softening point by this method 
is de?ned as the temperature at which a disc of speci?ed 
size of sample held Within a horizontal ring is forced down 
ward a distance of one inch under the weight of a stand 
ard steel ball while the sample is heated at a prescribed 
rate in a bath. It is to be understood that the term 
“softening point” as used in the speci?cation and claims 
refers to the temperature as determined by the above 
identi?ed ASTM Ring and Ball Method. 
The emulsion of particulate resins used in carrying out 

the process in accordance with the invention normally 
contains from about 5 to about 25 percent resin in dis 
persed form, with the balance water and small amounts 
of dispersing agents and emulsion stabilizers. Suitable 
dispersing agents can include sodium oleate, sodium resi 
nate, triethanolamine, sodium lauryl sulfate, diethylene 
glycol monolaurate, pentaerythritol monooleate, alkyl 
aryl polyether sulfonate, and the vlike. Suitable stabilizers 
can include casein, starch, bentonite, methyl cellulose, 
sodium carboxyl methyl cellulose and the like. 
The quantity of particulate resin added in emulsion 

form is adjusted so as to equal about 3 to about 15 percent 
resin based on the Weight of dry felt. From 5 to 10 per 
cent resin based on the weight of dry felt has been found 
to be particularly effective. 

In accordance with the invention, after the emulsion 
of particulate resin is thoroughly mixed throughout the 
body of the stock in the mixing chest, it is precipitated 
onto the ?bers in the ‘form of agglomerates of resin. 
This is done by the addition of well-known precipitating 
agents such as alum, sulfuric acid and the like. In 
some cases, precipitation can be effected by the presence 
in the mixing chest of precipitating agents which come 
into the system with the furnish or the water. In either 
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4 
case, the ?ne micron or submicron particles of particulate 
resin in the emulsion form agglomerates upon the ?bers 
serving to partially bond the ?bers together in the mixing 
chest. 

Polymers and copolymers of vinyl acetate are par 
ticularly eifective in preparing felt backing sheets in 
accordance with the invention. Felt ?bers are polar in 
nature as is‘polyvinyl acetate. During the felting process, 
it is normal for the ?bers to join and cross at points of 
high polarity. Agglomerates of polymerized or copoly 
merized vinyl acetate tend to form ?ber~resin~?ber bonds 
at points of polarity on the ?bers, thus imparting strength 
to the product. 

Normally, after the resin is precipitated, the stock is 
diluted still further with water until it has a solids con 
tent of about 1/2 to about 1 percent. ‘It then passes to a 
conventional web-forming machine which can be either 
a cylinder machine, a Fourdrinier or other type paper‘ 
making machine. The bulk of the water drains from 
the mass of ?bers through the moving screen of the web~ 
forming machine and additional Water is removed by 
passing the sheet between pressure rolls. The moist sheet 
then passes over a number of drying cans which are con 
ventionally heated with steam or other heating ?uid. 
The number of drying cans, speed of sheet travel, and 
temperature of heating ?uid are adjusted so that a sub 
stantially dry sheet leaves the last drying can. 
The dry sheet is then uniformly impregnated with a 

thermoplastic resinous substance which is referred to in 
the speci?cation and the claims as a network resin. The 
network resin in accordance with the inventionis a 
thermoplastic resinous material which has a softening 
point as measured by the ASTM Ring and Ball Method 
of below about 160° F. Network resins which have 
softening points between 50° F. and 140° F. are par 
ticularly e?ective. Selected resinous fractions of petro 
leum, coal or coniferous origin or blends thereof are 
useful as network resins in accordance with the inven 
tion, with petroleum resins being particularly e?iective. 
The resin can be obtained by extraction from a heavy 
resin-containing fraction of crude oil by any standard 
method of petroleum extraction. Resin can also be ob 
tained by polymerization of polymerizable hydrocarbon 
fractions derived from any petroleum stock. Resinous 
deposits obtainable from natural or blown asphalts are 
suitable. Alternately, coniferous resins such as pine resins 
or ester gum presoftened with compatible plasticizers so 
as to have suitable softening points are also suitable. 
The resin used as a network resin can be a mixture of 
high and low softening point fractions such that the mix 
ture has a softening point as prescribed above. 
The thermoplastic resin for use as a network resin 

in accordance with the invention should be light colored 
and preferably should have a color value as measured 
on the Gardner Color Scale of less than 18. It should 
be stable at elevated processing temperatures. It is par 
ticularly important that the resin selected not decompose 
at elevated temperatures to yield objectionable color 
bodies. The stability should be such that there is no 
substantial color change when the resin is maintained at 
300° F. for 2 minutes. This condition would occur in 
the felt backing during fusion of a vinyl wear layer upon 
the felt. 
The resin is applied in the form of a solution in a 

suitable solvent such as petroleum naphtha, benzene, 
toluene, carbon tetrachloride and the like. Alternately, 
a ?uid hot bath of the resin can be maintained through 
which the dry sheet of felt is passed. Using a hot molten 
treatment, the temperature of the molten resin bath will 
normally be abou 250° F. to about 325 ° F. In the im 
pregnation step, the dry felt can be passed through a 
bath in which it is completely immersed in a supply of 
network resin. - Alternately, the network resin can be 
applied to each surface of the sheet in turn, with the time 
of contact being adjusted so that the resin penetrates 
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wihin the sheet from each surface leaving no unimpreg 
nated zone within the sheet. 

It has been found that a ?brous backing with satis 
factory moisture resistance and with excellent cutting 
properties is produced when the backing contains at least 
10 percent and preferably from 25 to 45 percent thermo 
plastic network resin based on the eight of dry ?bers. 
With amounts less than 10 percent, moisture resistance 
and cutting properties are adversely affected. 
The impregnated ?brous sheet produced in accordance 

with the invention is characterized by being light in color, 
having good moisture resistance and good cutting proper 
ties, by being ?exible at temperatures below room tem 
perature yet strong at elevated processing temperatures. 
It is believed that the presence of the particulate resin 
in he form of agglomerates upon the ?bers within the 
sheet is of particular signi?cance. This condition can be 
obtained only by actually forming the ‘agglomerates upon 
the ?bers in the mixing chest prior to the formation of 
the ?brous sheet. If agglomerates of resin are added 
either to the furnish or to the stock in the mixing chest, 
the resin will act only as a ?ller, and a sheet of reduced 
strength will be produced. It is believed that the ag 
glomerates of resin within the sheet upon the ?bers form 
a large number of hinge-like junctions within the sheet, 
thus imparting to the sheet excellent ?exibility even at 
50° F., at which temperature asphalt saturated felt 
backed products are too stiff for satisfactory handling. 
The ?brous backing sheet produced in accordance with 

the invention is thicker and less dense than paper. Felt 
sheets for use as backings for surface coverings have 
unique characteristics and as such ‘are particularly suit 
able for this use. The physical characteristics of a ?brous 
sheet are often measured and reported as the gauge to 
weight ratio which is 

thickness of felt (inches) X1000 
weight of 480 square feet of felt (pounds) 

For ?oor covering felt, this ratio ranges from 0.8 to 1.2 
and preferably from 0.85 to 1.05. Paper rarely has a 
gauge to weight ratio exceeding 0.75. When referring to 
the gauge to weight ratio of ?brous backing sheets pro 
duced in accordance with the invention, the weight is the 
weight of the ?bers themselves, not including the resins 
present. The backing sheet produced normally has a 
thickness of between 0.020 inch and 0.080 inch and 
preferably between 0.025 and 0.050 inch. 

It is conventional that one or more seal coats be 
applied to the side of the impregnated felt which is to 
bear the decorative and wear-resistant layer. Seal coats 
can be either of the oleoresinous or latex type. In the 
case of a seal coat of the oleoresinous type, the vehicle 
can contain such drying oils and compatible resins as 
linseed oil, soybean oil, tung oil, China-wood oil, rosin, 
ester gum and the like. These oils and resins are dis 
persed in suitable solvents such as mineral spirits, turpen 
tine, naphtha and the like. In the case of a seal coat of 
the latex type, the vehicle comprises ‘an emulsion of such 
elastomers as natural rubber, butadiene-styrene copoly 
mer, butadiene-acrylonitrile copolymer, and the like. 
A size coating of thermoplastic or elastomeric resin 

can be applied to the surface of the felt which is to be 
adhesively bonded to the surface to be covered. This 
size coat is conventionally a dispersion of resin in a suit~ 
table solvent. It has been found to be particularly effec 
tive to employ the same resin used as the particulate 
resin in the felt as the resin in the size coat. The presence 
of the size coating on the back of a surface covering 
product tends to minimize fraying at the cut edges during 
cutting of the product during installation. The amount 
of size coat is preferably adjusted so that it be present 
as about 0.5 to about 3 percent resin solids based on the 
weight of the dry sheet. 
A layer of decorative and wear-resistant composition. 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

6 
is applied to the side of the backing sheet bearing the 
seal coat. This layer can comprise any of the well-known 
types used in the surface covering art. For example, a 
preformed sheet of linoleum composition comprising dry 
ing oil, resins and ?llers can be bonded to the seal coat. 
Alternately, linoleum composition can be calendered 
directly to the felt. In this case, the seal coat is custom 
an'ly omitted. Alternately, a thermoplastic resinous com 
position comprising such resins as polyvinyl chloride, 
vinyl chloride-vinyl acetate copolymer, vinylidene chlo 
ride-vinyl chloride copoly-mer and the like, plasticizers 
therefor and ?llers can be bonded to the base. The dec 
orative and wear-resistant composition can be bonded to 
the ?brous base without an adhesive, but an adhesive 
tacki?er can be used if desired. The decorative layer can 
comprise conventional printing enamels applied by block 
printing, rotary or similar techniques either directly to the 
seal coat or to another sheet which in turn is laminated 
to the impregnated and sized ?brous base sheet. The 
printed decoration can be protected if desired by a clear 
wear layer comprising urea-alkyd resins, vinyl resins or 
the like. 
The product comprising a decorative and wear-resistant 

layer bonded to a backing sheet. is subjected to heat in 
order to produce a product with satisfactory properties 
for use as a surface covering. In the case of linoleum, 
the product is seasoned by holding it at temperatures 
between about 150° F. ‘and about 180° F. for from 2 to 
about 6 Weeks. When a printed decoration is applied to 
the ?brous backing sheet, the product must be dried to 
remove the solvent from the printing enamels. This is 
usually done by subjecting it to a temperature of about 
150° F. for from about 12 hours to 3 days. In the case 
of thermoplastic resinous composition as a decorative 
and/or wear-resistant layer on a ?brous. backing, the 
resinous layer must be subjected to fusing temperatures 
which range from 300° F. to 375° F. for from about 30 
seconds to about 2 minutes. 

Example I 
A ?ber stock made up of a furnish consisting of 46 

percent corrugated boxes and 54 percent new cotton cut 
tings was re?ned in a Jordan mill and blended in a mix 
ing chest to produce 1a water slurry containing 2.5 percent 
solids. An emulsion containing 12 percent solids. of poly 
merized vinyl acetate (having a ASTM Ring and Ball 
softening point of 395° F.) was added to the mixing chest 
so that the amount of polymer equaled 8 percent of the 
dry weight of the ?bers. The resin was caused to form 
agglomerates by the addition of 20 percent alum solu 
tion to the mixing chest. The resulting mixture was 
diluted to 1/2 percent solids ‘and the dilute slurry was 
formed into a web on a single cylinder paper machine. 
The web was dried and passed through a dip tank con 

taining a resinous petroleum fraction as a 40 percent solids 
solution in petroleum naphtha solvent. The petroleum 
resinous fraction had the following properties: 
Form _________ _. Semi-solid. 

Softening point __. 79° F. (ring and ball method). 
Color _________ _. 14 (Gardner Color Scale). 
Density _______ __ 0.98 grams/cubic centimeter. 
Ash content _____ 0.3%. 

Viscosity ______ __ 98 Saybolt-Furol seconds @ 210° F. 

The web after being passed through squeeze rolls con‘ 
tained 35 percent petroleum resin based on the dry weight 
of the ?bers. The web measured 0.043 inch in thick 
ness and had a gauge to weight ratio based on the weight 
of resin-free dry ?bers of 0.90. The impregnated web 
was dried on conventional drying cans and to one side 
thereof was applied a size coat comprising a 5 percent 
solution of polymerized vinyl acetate in organic solvent 
so that the coat consisted of 0.02 pound of polymerized 
vinyl acetate per square yard of felt. A layer of uncured 
linoleum composition was sheeted and bonded to the side 
of the felt opposite to that bearing the size coat, and the 
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product was cured in a store for 24 days at a temperature 
of 160° F. 

Example 2 
To the ?ber stock as described in Example 1 was add 

ed an emulsion of vinyl acetate-maleic acid copolymer 
with the amount of polymer in the emulsion adjusted to 
be 7 percent of the weight of the dry ?bers in the mixing 
chest. After resin agglomeration, sheet formation and 
drying in the manner described in Example 1, the web 
was impregnated with a 40 percent solids naphtha solu 
tion of petroleum resin having a softening point of 110° 
F. The web contained 30 percent of petroleum resin 
based on the dry weight of the felt. After drying by pass 
ing over conventional drying cans, the sheet was coated 
With a seal coat and a decorative design was applied there 
to by printing. The decorative face was coated with a 
polyvinyl chloride containing composition. The prod 
uct was then fused by being held at 350° F. for a minute 
and a half. 

Example 3 
To the ?ber stock in the mixing chest as described in 

Example 1, an emulsion containing 20 percent solids 
of butadiene-acrylonitrile copolymer was added. After 
precipitation and sheet formation in the manner de 
scribed in Example 1, the web was passed through a tank 
containing a molten mixture of 30 parts hard pine resin 
and 70 parts nitrobiphenyl softener. The tank was main 
tained at 325° F. The web contained 10 percent buta~ 
diene-acrylonitrile copolymer and 35 percent plasticized 
hard pine resin based on the dry weight of the felt. 

After the felt was dried, an oleoresinous seal coat in 
the amount of 0.5 pound of solids per square yard of 
felt was applied, after which a decorative design was 
printed on the seal coat by means of a block printing ma 
chine. The product was dried in an oven maintained at 
150° F. for a period of 16 hours. 

Example 4 

A furnish consisting of 60 percent roo?ng rags and 40 
percent ground wood was re?ned and diluted to 3 per 
cent solids in the mixing chest in the manner described 
in Example 1. An emulsion of 15 percent solids of 
butadiene-styrene copolymer was added to the mixing 
chest in an amount of 12 percent based on the dry weight 
of the ?bers in the mixing chest. After precipitation of 
the resin and formation of the web in the manner de 
scribed in Example 1, the web was passed through a tank 
containing 45 percent solids naphtha solution of petroleum 
resin having a softening point of 115° F. The ?nished 
web measured 0.056 inch in thickness and had a gauge 
to weight ratio based on the dry weight of the ?bers of 
0.93. Particles of uncured linoleum composition were 
sheeted and bonded to the web to form a smooth sheet 
which was then cured at a temperature of 155° F. for 
21 days. 

Example 5 

A furnish consisting of 100 percent corrugated boxes 
was processed in the manner described in Example 1. 
To the 2 percent solids slurry in the mixing chest an 
emulsion of polyvinyl chloride at a solids content of 25 
percent was added. The amount of emulsion was ad 
justed so that 6 percent polyvinyl chloride was added based 
on the dry weight of the ?bers in the stock. The stock 
was acidi?ed by the addition of dilute sulfuric acid where 
by the small particles of polyvinyl chloride in the emulsion 
formed aggl'omerates around clusters of ?bers in the stock. 
After sheet formation in the manner described in Example 
1, the web was passed through a tank containing a 
naphtha solution of light colored petroleum resinous frac 
tion having a softening point of 110° F. The web con 
tained 25 percent of petroleum resin based on the dry 
Weight of the ?bers. To one side of the impregnated web, 
after solvent removal, was applied a coating of a 2 per-. 
cent solids solution of polyvinyl chloride in toluene so 
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8 
that resin in the amount of 0.15 pounds per square yard 
of felt was added. After drying to remove the solvent, 
a sheet of polyvinyl chloride composition wear layer was 
laminated to the coated side of the felt. 

Example 6 

A furnish consisting of 60 percent rags and 40 percent 
‘corrugated boxes was processed in the manner described 
in Example 1. An emulsion of 8 percent polystyrene was 
added to the mixing chest and agglomerates of resin were 
formed upon the ?bers under the in?uence of impurities 
in the slurry in the mixing chest. The amount of emul 
sion was adjusted so that 8 percent polystyrene was added 
based on the dry weight of the ?bers in the stock. The 
stock was sheeted, impregnated with petroleum resin and 
used as a backing for a surface covering in the manner 
described in Example 5. 

Example 7 
A backing sheet was prepared in the manner disclosed 

in Example 1 except that the particulate resin was poly 
merized methyl methacrylate which was added to the 
stock as an emulsion of 15 percent solids. The amount 
of particulate resin in the felt was 9 percent based on the 
dry weight of the ?bers. After sheeting, impregnation, 
and size coat application as described in Example 1, a 
layer of multi-colored granules of unfused polyvinyl chlo 
ride containing composition was applied to the side of the 
felt opposite to that bearing the size coat. The granules 
were consolidated in a press, after which the product was 
subjected to a temperature of 350° F. for 2 minutes for 
fusion of the polyvinyl chloride composition. 
Each of the products prepared as described in the 

above examples was satisfactory as a surface covering 
product. In each case, the cutting properties were good. 
The products had good ?exibility at temperatures below 
room temperature and also withstood elevated tempera 
ture processing conditions without damage. The back 
ings prepared in accordance with Examples 1 and 2 
proved particularly effective from the standpoint of ?ex 
ibility, cutting properties and strength. The product pre 
pared in accordance with the above examples were easily 
removable after the adhesive had set up, and, in addition, 
the time required for the adhesive to dry was less than 
that required by fully saturated asphalt impregnated felt 
products of the same type. 
Any departure from the above description which con 

forms to the present invention is intended to be included 
within the scope of the claims. 
We claim: 
1. A resilient surface covering comprising a combina 

tion of a ?exible backing sheet which is ?exible at 50° ' 
F., strong at 300° F., and has good cutting properties and 
a decorative wear resistant layer secured to one surface of 
said backing, said backing comprising a ?brous felt sheet 
having distributed in the form of agglomerates on the 
?bers in the sheet about 3% to about 15% based on the 
dry weight of the ?bers of a water dispersible and water 
insoluble resinous polymerized vinyl compound contain- i 
ing from 2 to 10 carbon atoms, and having said ?bers and 
said polymer coated with at least 10% based on the dry 
weight of the ?bers. of a thermoplastic network resin hav 
ing a softening point of less than 160° F. selected from 
the groupconsisting of resinous fractions of petroleum 
and coal and coniferous resins, said network resin being 
light colored and stable at elevated processing tempera 
tures. 

2. A resilient surface covering comprising a combina 
tion of a ?exible backing sheet which is ?exible at 50° F., 
strong at 300° F., and has good cutting properties and a 
decorative wear resistant layer secured to one surface of 
said backing, said backing comprising a ?brous felt sheet 
having distributed in the form of ,agglomerates on the 
?bers in the sheet about 3% to about 15% based on the 
dry weight of the ?bers of a water dispersible and water 
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insoluble resinous polymerized vinyl compound contain 
ing from 2 to 10 carbon atoms having a softening point of 
greater than 175° F., and having said ?bers and said poly 
mer coated with at least 10% based on the dry weight of 
the ?bers of a petroleum resin having a softening point of 
less than 160° F. 

3. The product of claim 2 wherein said resinous mate 
rial is polymerized vinyl chloride. 

4. The product of claim 2 wherein said resinous mate 
rial is butadiene-acrylonitrile copolymer. 

5. The product of claim 2 wherein said resinous mate 
rial is butadiene-styrene copolymer. 

6. The product of claim 2 wherein said resinous mate 
rial is polystyrene. 

7. The product of claim 2 wherein said resinous mate 
rial is polymerized methyl methacrylate. 

8. The product of claim 2 wherein said resinous mate 
rial is a polymer of vinyl acetate. 

9. The product of claim 2 wherein said resinous mate 
rial is a copolymer of vinyl acetate and maleic acid. 

10. A resilient surface covering comprising a combina 
tion of a ?exible ‘backing sheet which is ?exible at 50° F., 
strong at 300° F., and has good cutting properties and a 
decorative wear resistant layer secured to one surface of 
said backing, said backing comprising a ?brous felt sheet 
having distributed in the form of agglomerates on the 
fibers in the sheet about 3% to about 15% based on the 
dry weight of the ?bers of a water dispersible and water 
insoluble resinous polymerized vinyl compound contain 
ing from 2 to 10 carbon atoms having a softening point of 
greater than 175° F., and having said ?bers and said 
polymer coated with about 25 % to about 45 % based on 
the dry weight of the ?bers of a thermoplastic petroleum 
resin having a softening point of between about 50° F. 
and about 140° F., said petroleum resin having a Gardner 
Color of less than 18 and exhibiting substantially no color 
change when maintained at 300° F. for 2 minutes. 

11. A resilient surface covering comprising a combina 
tion of a ?exible backing sheet which is ?exible at 50° 
F., strong at 300° F., and has good cutting properties 
and a decorative wear resistant layer secured to one sur 
face of said backing, said backing comprising a ?brous 
felt sheet having distributed in the form of agglomerates 
on the ?bers in the sheet about 5% to about 10% based 
on the dry weight of the ?bers of a water dispersible and 
water insoluble resinous polymerized vinyl compound con 
taining from 2 to 10 carbon atoms having a softening 
point of about 250° F. to about 450° F., and having 
said ?bers and said polymer coated with at least 10% 
based on the dry weight of the ?bers of a petroleum resin 
having a softening point about 50° F. to about 140° F., 
said network resin bmeing light colored and stable at 
elevated processing temperatures. 

12. In a method for producing a resilient surface 
covering comprising the steps of forming a web from a 
slurry of ?bers, drying said web, impregnating said dry 
web with a water-proo?ng and strengthening impregnant 
and thereafter applying a decorative wear resistant layer 
to one surface of the impregnated web, the improvement 
which comprises precipitating from a water emulsion into 
said slurry from about 3% to about 15% by weight, based 
on the dry weight of said ?bers, of a water insoluble and 
water dispersible resinous vinyl polymer having a soften 
ing point of above 175° F., thereby causing said polymer 
to form agglomerates upon said ?bers in a uniform man 
ner, drying said web and uniformly impregnating said 
dry web with from at least 10% by weight, based on the 
weight of the dried ?bers, of a thermoplastic resinous 
fraction having a softening point of below about 160° 
F. selected from the group consisting of petroleum frac 
tions and coal and coniferous resins, said vinyl polymer 
being formed from a vinyl compound containing from 2 
to 10 carbon atoms. 

‘13. In a method for producing a resilient surface cover 
ing comprising the steps of forming a web from a slurry 
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of ?bers, drying said web, impregnating said. dry web with 
a water-proo?ng and strengthening inipregnant and there 
after applying a decorative wear resistant layer to one 
surface of the impregnated web, the improvement which 
comprises precipitating from a Water emulsion into said 
slurry from about 3% to about 15 % by weight, based 
on the dry weight of said ?bers, of a water insoluble 
and water dispersible resinous vinyl polymer having a 
softening point of about 175° F., thereby causing said 
polymer to form agglomerates upon said fibers in a uni 
form manner, drying said web and uniformly impregnat 
ing said dry web with from at least 10% by weight, based 
on the weight of the dried ?bers, of a thermoplastic pe 
troleum fraction having a softening point of below about 
160° F., said polymer being formed from a vinyl com 
pound containing from 2 to 10 carbon atoms. 

14. In a method for producing a resilient surface cover 
ing comprising the steps of forming a web from a slurry 
of ?bers, drying said web, impregnating said dry web with 
a waterproo?ng and strengthening impregnant and there 
after applying a decorative wear resistant layer to one 
surface of the impregnated web, the improvement which 
comprises precipitating from a water emulsion into said 
slurry from about 5% to about 10% by weight, based 
on the dry weight of said ?bers, of a Water insoluble and 
water dispersible resinous vinyl polymer having a soften 
ing point of about 175° F., thereby causing said polymer 
to form agglomerates upon said ?bers in a uniform man 
ner, drying said web and uniformly impregnating said dry 
web with from about 25% to about 45% by‘ weight, based 
on the weight of the dried ?bers, of a thermoplastic pe 
troleum fraction having a softening point of below about 
160° F., said polymer being formed from a vinyl com 
pound containing from 2 to 10 carbon atoms. 

15. In a method for producing a resilient surface cover 
ing comprising the steps of forming a web ‘from a slurry 
of ?bers, drying said web, impregnating said dry web with 
a water-proo?ng and strengthening impregnant and there 
after applying a decorative wear resistant layer to one 
surface of the impregnated web, the improvement which 
comprises precipitating from a Water emulsion into said 
slurry from about 5% to about 10% by weight, based 
on the dry weight of said ?bers, of a water insoluble and 
water dispersible resinous vinyl polymer having a soften 
ing point of from about 250° F. to about 450° F., thereby 
causing said polymer to form agglomerates upon said 
?bers in a uniform manner, drying said web and uniform 
ly impregnating said dry web with from about 25% to 
about 45% by weight, based on the weight of the dried 
?bers, of a thermoplastic petroleum fraction having a 
softening point of from about 60° F. to about 140° F., 
said polymer being formed from a vinyl compound con 
taining from 2 to 10 carbon atoms. 
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