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The present invention relates to nonwoven fabrics, i.e., 
fabrics produced directly from fibers without the use of 
conventional spinning, weaving, or knitting operations, 
more particularly to such fabrics formed by bonding to 
gether the fibers of a loosely assembled web or webs of 
overlapping, intersecting fibers, and absorbent products 
covered therewith. 
Bonded nonwoven fabrics have been formed by print 

ing, impregnating, or otherwise depositing an adhesive 
bonding material uniformly throughout a base web of the 
type which may be formed by carding, garnetting, air 
laying, etc. of relatively long fibers including those of 
textile length. Generally speaking, it has been an aim 
to retain the fibrous nature of the web as much as pos 
sible in order that the fabric will be soft and textile like 
in nature. For this reason, the bonding material em 
ployed should be capable of forming strong bonds with 
the fibers in the web to assure a maximum of strength 
with a minimum of binder. This is also important from 
a cost standpoint. Binders based upon polyvinyl acetate 
resins are known to be capable of forming strong bonds 
with textile fibers, particularly with cellulosic fibers, 
as well as to have good mechanical and chemical stability. 
Unfortunately, polyvinyl acetate tends to be quite brittle, 
which means it must be softened or plasticized in some 
way if it is to be used in the formation of textile-like 
fabrics wherein drape, flexibility, and softness are im 
portant qualities. In the past polyvinyl acetate resins 
have been softened for this purpose by the addition of 
"external' plasticizers such as dibutyl phthalate to the 
resin emulsion before application to the web. These 
plasticizers, while improving the softness or hand of the 
fabric, tend to detract seriously from strength, particu 
arly wet strength, to the extent that the resulting fabrics 
have either been lacking in strength, on the one extreme, 
or softness on the other. 
The present invention contemplates a fabric bonded 

with an “internally' plasticized polyvinyl acetate, where 
in the internal plasticization softens the acetate and yet 
does not detract seriously from its strength and bonding 
ability. This internal plasticization is in the nature of a 
modification by polymerization with another resin. The 
preferred resin modifier may be chosen from alkyl acryl 
ates or alkyl methacrylates with the resulting internally 
plasticized polyvinyl acetate resin in the form of a co 
polymer of vinyl acetate and an alkyl acrylate, a copoly 
mer of vinyl acetate and an alkyl methacrylate, or a tri 
polymer of vinyl acetate, an alkyl acrylate and an alkyl 
methacrylate. However, other modifiers such as copoly 
mers of vinyl acetate and vinyl stearate may be used. 
Alkyl acrylates and methacrylates comprising lower alkyl 
radicals containing less than nine carbon atoms are pre 
ferred. The preferred acrylates may be defined by the 
fellowing general formula: 

II, II Yc-d-c OOR 
H 
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where R is an alkyl radical containing less than nine car 
bon atoms. The preferred methacrylates likewise may 
be defined by the following general formula: 

EI Cis 

Yo-b-c OOR 

where R is as defined above. Generally speaking, the 
copolymer or tripolymer should comprise predominantly 
or more than 50 percent vinyl acetate, based upon the 
weight of the total monomers. It is preferred that the 
copolymer or tripolymer comprise at least about 70 per 
cent vinyl acetate, on the same basis, and excellent re 
suits have been obtained with copolymers of vinyl acetate 
and alkyl acrylates comprising less than 15 percent acryl 
ate based upon the weight of the total monomers. 
Nonwoven fabrics bonded with the above-described 

resins, not only are strong and soft, but also possess un 
expectedly high wet strength and wet abrasion resistance. 
They also are capable of resisting heat and can be steril 
ized without becoming tacky or weakening the bonds be 
tween fibers during the sterilization process. The result 
ing fiber-binder combination also is substantially nonionic 
and in this sense creates a favorable environment for use 
with anionic or cationic bactericides, odor preventatives, 
etc., which will not detract seriously from the effective 
ness of even small quantities of these agents deposited in 
the fabric. 
Due to the above and other qualities, the fabric of this 

invention is particularly adaptable for use in covers for 
sanitary napkins and dressings, disposable diapers, bed 
pads, wiping cloths, towelling, filter materials, and many 
other applications. 
Webs suitable for conversion into fabrics of this inven 

tion may be formed by carding, garnetting, by air deposi 
tion using techniques such as described in U. S. Patent 
Nos. 2,676,363 and 2,676,364, and other methods. The 
fibers it contains may be oriented predominantly in one 
direction as in a card web or a card web laminate, or the 
web may be substantially isotropic where equivalent 
strength in all directions is desired. For napkin cover 
ing and related uses the web may be fairly thin and 
weigh between 150 and 400 grains per square yard. Uni 
formity of fiber distribution is an important characteristic, 
particularly in thin fabrics which must nevertheless possess 
a substantial amount of strength and be free of weak 
spots due to lack of uniformity. Uniform webs may be 
produced by carding, in which case it is advantageous to 
use fibers which have good carding characteristics and 
can be blended into a uniform carded web with facility. 
Fibers of viscose rayon and cotton are both satisfactory 
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in this respect. An advantageous fiber blend may com 
prise approximately 75 percent of substantially 1.5 denier 

5 viscose rayon fibers and the remainder substantially 
1.5 denier bleached cotton fibers, both of textile 
length. However, it should be understood that almost 
any kind of a textile fiber may be employed in forming 
a fabric of this invention depending upon the intended 
end use. For instance, the base web may comprise nat 
ural fibers, such as cotton, jute, ramie, or wool; artificial 
fibers of viscose rayon, cuprammonium, cellulose acetate, 
etc.; or synthetic fibers of materials, such as nylon, Saran, 
polyethylene, and others; alone or in combination with 
one another. 

The binder may be deposited in the web by printing, 
spraying, impregnating, or by other techniques wherein 
the amount of binder may be metered and the binder 

70 
can be distributed uniformly throughout the web. For 
instance, a fabric which is soft, flexible, permeable, and 
strong, wet and dry, and which is therefore particularly 
satisfactory for use in covers for sanitary napkins, may 
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be formed by printing binder onto the web in a pattern. 
The binder may be carried on a printing member which 
is engraved to define the pattern desired and then trans 
ferred to the web by contact therewith to distribute the 
binder in the web in spaced areas thereof. The bonding 
material in the binder areas may form bonds with those 
portions of the fibers passing through the areas and the 
Spaces between binder areas may be limited to assure that 
Substantially all of the fibers in the web are adequately 
bound. Since there is a corresponding pattern of un 
bound fiber areas, extending between the areas of binder 
deposition, a soft and flexible fabric may result wherein 
the binder which is deposited in the web is subject to 
maximum utilization. In a pattern bonded fabric of this 
type, it is particularly important that the binder form 
strong bonds with those portions of the fibers passing 
through the binder areas. 

Examples of pattern bonded nonwoven fabrics and 
products illustrating certain uses of fabrics of this inven 
tion are shown in the attached drawings wherein: 

Fig. 1 is a plan view of one embodiment of a fabric 
according to this invention; 

Fig. 2 is a plan view of another embodiment; 
Fig. 3 is an isometric view of a sanitary napkin covered 

with a fabric of this invention; 
Fig. 4 is an enlarged sectional view along the 

of Fig. 3; 
Fig. 5 is an isometric view of a diaper or absorbent pad 

covered with a fabric of this invention; - 
Fig. 6 is an enlarged fragmental sectional view along 

the line 6-6 of Fig. 5. 

line 4-4 

As shown in Fig. 1, an adhesive bonding material may 
be deposited in ring-like spaced areas 1 of a fibrous web 
12 to form a fabric of this invention. Binder concentra 
tion in the ring-like areas 11 themselves is relatively dense 
as if these areas were impregnated. However, the web 
areas 13 between the binder areas are relatively free of 
binder. Preferably, the binder areas are located close. 
enough together to intersect and bind most of the fibers 
in the web even though substantial portions of the lengths 
of these fibers are free of binder. The pattern of Fig. 1 
is illustrative of one type of an open pattern which may 
be used. Fig. 2 illustrates another type of pattern. In this 
figure the binder is distributed in intersecting courses of 
spaced lines or strips 15 defining square or diagonal web 
areas 16 relatively free of binder between them. It will 
be obvious to one skilled in the art that there are many 
variations of patterns which may be used to deposit the 
binder in spaced areas in the web to provide a fabric 
comprising an intermittent arrangement of soft areas 
relatively free of binder and areas where the binder is 
deposited as if by impregnation to bind the fibers together. 

Figs. 3 and 4 illustrate a sanitary napkin 17 covered 
with a soft nonwoven fabric 18 according to this inven 
tion wherein the binder is deposited in a pattern of spaced 
rings or atolls 19 such as is shown in Fig. 1. The fabric 
is wrapped around an absorbent inner body 21 which may 
be designed to distribute fluids as uniformly as possible 
throughout its length. It is extremely important that the 
nonwoven napkin cover remain quite soft while at the 
same time retaining its web-like integrity to preventroping 
and chafing during use. Thus, the binder must be rela 
tively soft and flexible, wet and dry, and possess relative 
ly high wet and dry strengths to asure that the fibers will 
remain bonded in use and that the fabric will be abrasion. 
resistant and capable of enduring continual stretching 
and flexing when wet. It also is important that the cover 
remain permeable enough to assure that menstrual fluids 
will pass quickly from its surface to the interior of the 
pad. Pattern bonded fabrics of the type shown in Figs. 1 
centage of binder free fiber areas they contain. För 
stance, in this type of fabric, it is preferred" that binder coverage be'no greater than about 35 percent on 

and 2 tend to be highly permeable due to the high per 

4. 
basis with the range of 10 to 25 percent preferred for nap 
kin cover use. 

Figs. 5 and 6 illustrate a diaper or absorbent pad 22 
covered with a nonwoven fabric 23 according to this in 
vention wherein the binder is deposited in a diagonal 
pattern of spaced strips 24 Such as is shown in Fig. 2. 
The nonwoven facing fabric 23 covers an absorbent inner 

- layer 25 which in turn may comprise a number of sheets 
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that will be readily apparent to the skilled artisan. 

of creped cellulose or an absorbent material such as 
fluffed woodpulp. The pad may include a relatively 
waterproof or water-impermeable backing sheet 26 on 
one face of the diaper. The nonwoven facing sheet 23 
will be in contact with the wearer in the case of a diaper, 
for instance, and therefore must be quite soft and durable. 
As in the case of the sanitary napkin cover, described 
hereinbefore, the diaper facing must retain its softness, 
permeability and strength, wet and dry, and must be 
capable of considerable resistance to abrasion when wet. 
In fact, ability to resist wet abrasion may be one of the 
most important requirements for a diaper cover of this 
type. 
An illustrative fabric of this invention may be formed 

by printing a laminate of five or six card webs with an 
aqueous dispersion of an adhesive binder comprising a 
copolymer of vinyl acetate and approximately 15 percent 
ethyl acrylate based upon the weight of the total 
monomers. The web may weigh approximately 170 
grains per square yard and comprise approximately 75 
percent of substantially 1.5 denier viscose rayon staple 
fibers averaging about 2 inches in length and 25 percent 
of substantially 1.5 denier bleached absorbent cotton fibers 
of textile length. The binder may be deposited in a 
pattern similar to that of Fig. 1 with the result that the 
binder deposited in the fabric weighs about 35 grains per 
square yard on a dry basis. The resulting fabric will be 
soft and strong, wet and dry. It also will be flexible and 
highly extensible. The copolymer of vinyl acetate and 
ethyl acrylate, described, will form particularly good 
bonds with the rayon and cotton fibers in the web with 
the result that the fabric will be capable of resisting a 
good deal of abrasion and stretching when wet without 
serious loss of bond integrity. This fabric also will be 
capable of resisting quantities of heat, such as may be 
necessary for sterilization, without deterioration or ap 
preciable loss of bond integrity. 
The binder dispersion may be applied to the fabric by 

bringing the card web laminate into contact with an en 
graved roll-carrying the binder, such as is generally de 
scribed in U. S. Patent No. 2,545,952 to E. R. Goldman. 
In the above example, the binder dispersion may comprise 
approximately 50 percent resins solids, a small amount 
of a dispersing agent such as carboxymethyl cellulose, 
a small amount of an anti-foaming agent such as the 
product sold as Anti-Foam. A by the Dow Corning Cor 
portion, and other conventional agents to assist in proc 
essing. The resulting fabric is substantially nonionic 
and therefore will provide a favorable environment for 
anionic and cationic agents. For instance, the fabric may 
be impregnated with a relatively small amount of a cati 
onic bactericide or odor preventative such as a quater 
nary ammonium compound, and the compound will re 
main effective for this purpose for a relatively long period 
of time despite the small quantity employed. 

Having now described the invention in specific detail 
and indicated the manner in which it may be carried 
into practice, it will be readily apparent to those skilled 
in the art that innumerable variations, applications, modi 
fications and extensions of the basic principles involved 
may be made without departing from its spirit or scope. 
Thus, the fabrics of the present invention may be lani 
nated with other fabrics or employed in a host of ways 

t 
should also be apparent that for uses wherein extreme 
softness is desired the binder employed may be softened 

an area 75 further by the addition of a conventional external plas 
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ticizer for the binder in an amount calculated to effect 
the desired result. We therefore intend to be limited 
only in accordance with the appended patent claims. 
The invention claimed is: 
1. A relatively soft, strong and sterilizable nonwoven 

fabric comprising a loosely assembled web of overlapping, 
intersecting fibers, and a binder material distributed inter 
mittently throughout the web in adhesive contact with 
the fibers therein and forming longitudinally and trans 
versely spaced heat resistant bonds between the individual 
fibers, the distribution of the binder material being such 
as to retain the fibrous textile-like qualities of the origi 
mal web to a large extent, said binder comprising a ma 
terial selected from the group consisting of copolymers 
of vinyl acetate and an alkyl acrylate, copolymers of 
vinyl acetate and an alkyl methacrylate and tripolymers 
of vinyl acetate, an alkyl acrylate, and an alkyl meth 
acrylate and said bonds being strong and capable of re 
sisting abrasion when wet, said acrylates having the follow 
ing structural formula: 

R c-b-c OOR 
/ 

H 

and said methacrylates having the following structural 
formula: 

R CE 
)e-b-coor 

and wherein R is an alkyl radical containing less than 
nine carbon atoms, said binder material comprising at 
least about 70 percent of vinyl acetate based upon the 
weight of the total monomers. 

2. A relatively soft, strong and sterilizable nonwoven 
fabric according to claim 1 wherein said binder material 
is a copolymer of vinyl acetate and an alkyl acrylate com 
prising less than 15 percent acrylate based upon the weight 
of the total monomers. 

3. A relatively soft, strong and sterilizable nonwoven 
fabric according to claim 2 wherein said acrylate is ethyl 
acrylate. 

4. A relatively soft, strong and sterilizable nonwoven 
fabric comprising a loosely assembled web of overlapping, 
intersecting fibers and a binder material distributed in a 
pattern defining alternate binder-free and binder-contain 
ing areas in the web, said binder being in adhesive con 
tact with the fibers in said binder containing areas and 
forming heat resistant bonds between individual fibers 
therein, said binder containing areas comprising less than 
about 35 percent of the total fabric area, said binder 
comprising a material selected from the group consist 
ing of copolymers of vinyl acetate and an alkyl acrylate, 
copolymers of vinyl acetate and an alkyl methacrylate 
and tripolymers of vinyl acetate, an alkyl acrylate, and 
an alkyl methacrylate and said bonds being strong and 
capable of resisting abrasion when wet, said binder ma 
terial comprising at least about 70 percent of vinyl acetate 
based upon the weight of the total monomers. 

5. A relatively soft, strong and sterilizable nonwoven 
fabric comprising a loosely assembled web of overlap 
ping, intersecting fibers, said web weighing between about 
150 and 400 grains per square yard, and a binder na 
terial distributed in a pattern defining alternate binder 
free and binder-containing areas in the Web, said binder 
being in adhesive contact with the fibers in said binder 
containing areas and forming heat resistant bonds be 
tween individual fibers therein, said binder containing 
areas comprising less than about 35 percent of the 
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6 
total fabric area, said binder comprising a material se 
lected from the group consisting of copolymers of vinyl 
acetate and an alkyl acrylate, copolymers of vinyl acetate 
and an alkyl methacrylate and tripolymers of vinyl acetate, 
an alkyl acrylate, and an alkyl methacrylate and said 
bonds being strong and capable of resisting abrasion 
when wet, said binder material comprising at least about 
70 percent of vinyl acetate based upon the weight of 
the total monomers. 

6. A sterilizable absorbent pad comprising an inner 
absorbent layer and a relatively soft and strong nonwoven 
fabric covering at least the inner face thereof, and said 
nonwoven fabric comprising a loosely assembled web of 
overlapping, intersecting fibers and a binder material 
distributed in a pattern defining alternate binder-free 
and binder-containing areas in the web, said binder being 
in adhesive contact with the fibers in said binder con 
taining areas and forming heat resistant bonds between 
individual fibers therein, said binder containing areas 
comprising less than about 35 percent of the total fabric 
area, said binder comprising a material selected from 
the group consisting of copolymers of vinyl acetate and 
an alkyl acrylate, copolymers of vinyl acetate and an 
alkyl methacrylate and tripolymers of vinyl acetate, an 
alkyl acrylate, and an alkyl methacrylate and said bonds 
being strong and capable of resisting abrasion when wet, 
said binder material comprising at least about 70 per 
cent of vinyl acetate based upon the weight of the total 
1.O.O.S. 

7. A sterilizable sanitary napkin comprising an inner 
absorbent layer and a relatively soft and strong nonwoven 
fabric covering at least the inner face thereof, compris 
ing a loosely assembled web of overlapping, intersecting 
fibers, and a binder material distributed intermittently 
throughout the web in adhesive contact with the fibers 
therein and forming longitudinally and transversely 
spaced heat resistant bonds between the individual fibers, 
the distribution of the binder material being such as to 
retain the fibrous textile-like qualities of the original web 
to a large extent, said binder comprising a material se 
lected from the group consisting of copolymers of vinyl 
acetate and an alkyl acrylate, copolymers of vinyl acetate 
and an alkyl methacrylate and tripolymers of vinyl 
acetate, an alkyl acrylate, and an alkyl methacrylate 
and said bonds being strong and capable of resisting 
abrasion when wet, said acrylates having the following 
structural formula: 

R X--coor 
B 

and said methacrylates having the following structur 
formula: 

H CH 
N 
C=C-coor 

and wherein R is an alkyl radical containing less than 
nine carbon atoms, said binder material comprising at 
least about 70 percent of vinyl acetate based upon the 
weight of the total monomers. m 
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