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United States Patent Office 3,262,452 
Patiented July 26, 1966 

3,262,451 
NONEPLANAR ABSORBENT FEBROUS PADS 

Edward A. Morse, Fanwood, N.J., assignor to 
Johnson & Johnson, a corporation of New Jersey 

Filed Sept. 13, 1962, Ser. No. 223,488 
12 Claims. (CI. 128-290) 

This invention relates to preformed articles and more 
particularly to preformed nonplanar articles containing 
one or more relatively thick layers of fibrous material for 
absorbing or padding purposes. 
Many different types of articles containing relatively 

thick layers of fibrous material are used on the body for 
surgical purposes, for absorbent purposes, as padding, 
and the like. Examples of such articles are absorbent 
dressings, which are used for absorbing the exudate of 
wounds, sanitary napkins, which are used to absorb men 
strual fluid, and lactation pads, which are used to absorb 
lacteal fluid. In the making of casts for setting broken 
bones, a fibrous padding is often placed between portions 
of the cast and the part of the body being placed in the 
CaSt. 

Usually, such articles are made in a flat or planar 
form. However, in order to function properly, the ar 
ticles should be held in intimate contact with the body. 
in most instances, the configurations of the particular 
parts of the body against which they are placed in use 
are not flat. Therefore, in order for the articles to be 
held in intimate contact with Such body parts, they must 
be distorted from their original planar configurations 
which are nonplanar. For example, sanitary napkins 
are customarily made in a flat, rectangular shape. How 
ever, the configuration of the vaginal area against which 
they are placed in use is arcuate. Therefore, the napkins 
must be distorted from their flat shape into one which 
approximates the arcuate configuration of the vaginal 
area. Lactation pads for absorbing lacteal fluid, usually 
originally flat, are distorted in use into a generally hemi 
spherical shape to conform them to the chest contours. 

Distorting of such originally planar articles into shapes 
which are nonplanar often results in discomfort and in 
an impairment of their function, particularly if they are 
used for absorbent purposes. These articles are cus 
tomarily made from one or more layers of fibrous mate 
rials usually enclosed within a woven or non-woven fabric 
cover. When distorted, the layers are folded and creased. 
These folds and creases may not only cause discomfort, 
but may also effect the absorbing effectiveness of the 
article. it would be desirable, therefore, to provide such 
articles in a preformed shape to eliminate the necessity 
for distortion. 

I have discovered that preformed, nonplanar articles 
of the foregoing type may be simply and economically 
provided through the use of shinkable, orientated plastic 
materials in the form of films, filaments, bands, yarns, 
webs and the like. The articles may be made by securing 
to a surface of one or more relatively thick layers of 
fibrous material, such as a bat of absorbent wood pulp 
fibers or cotton of the type commenly used for absorbing 
and padding purposes, a layer of an axially-oriented 
plastic material of the foregoing type, e.g., a film, sheet, 
strands, filaments, subjecting the laminate so formed to 
conditions which cause the oriented plastic material to 
shrink whereupon the material assumes dimensions 
smaller than its original dimensions and, in so doing, 
causes the fibrous layer to which it is secured to assume 
a nonplanar shape. Articles of different shapes may be 
obtained, as desired, by appropriate selection of the mate 
rials used and by appropriate selection of the treating 
processes. They may be made economically at high 
speeds on relatively inexpensive equipment. 
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The plastic materials which may be employed in the 

articles of my invention, include axially-oriented films, 
sheets, threads, filaments, strands and the like of poly 
styrene, polyvinyl chloride, polypropylene, polyethylene 
and methyl methacrylate. Such axially-oriented materials 
are obtained by stretching standard plastic materials, 
after they are formed by conventional solution casting or 
extruding techniques, to a larger size in one or more di 
rections, usually accompanied by the application of heat 
to one or both surfaces of the material, whereupon the 
material becomes thinner and the molecules comprising 
the material are rearranged from a generally random ar 
rangement into one which is of a more orderly pattern. 
Materials of this type are available in the form of films 
from various sources, as for example from the Plax Cor 
poration under the names "Polyflex” and “Methaflex'; 
from the Cordite Company under the name "Cordite 
1,000', from W. R. Grace & Company under the name 
"Cryovac'; and from Goodyear Tire and Rubber Com 
pany under the name "Vitafilm ST.” These films may be 
slit into strands or bands of different widths. 
By way of illustrating the invention, I shall refer more 

specifically to axially-oriented films of plastic materials. 
It is to be understood, however, that axially-oriented 
plastic materials in forms other than films may be used 
in various embodiments of the invention. 
Most axially-oriented films currently available are bi 

axially oriented. A biaxially-oriented film is one which 
has been stretched both longitudinally and transversely, 
i.e., stretched in two mutually perpendicular directions. 
The degree of biaxial orientation may be the same in both 
directions, or it may be different. As a result of the axial 
orientation, certain forces are built up into the films, pro 
viding, in effect, what might be termed as "elastic mem 
ory.” These forces can be released and the films shrunk 
from their stretched, axially-oriented sizes to smaller 
sizes by exposing them to heat. I may utilize this feature 
of such films in the practice of my invention. 

Axially-oriented plastic films can be obtained with vary 
ing shrink characteristics. For example, W. R. Grace & 
Company's 'S' Film, a vinyl chloride-vinylidene chloride 
copolymer, shrinks about 45% at 205 F.; their "D' 
Film, an irradiated, medium density polyethylene, shrinks 
about 50% at 250 F., and their “Y” Film, a polypro 
pylene, shrinks about 55% at 310 F. Films which may 
be shrunk up to 80% of their preshrunk, axially-oriented 
size are available. The shrink characteristics of the films 
at different temperatures may also vary. By selectively 
utilizing these properties of the films, the types of non 
planar articles which may be made in accordance with 
this invention may be varied as desired. In addition, ori 
ented plastic films can be provided to have controlled 
amounts of shrinking in one or more directions, i.e., 
machine direction and transversely thereof, with equal 
or different degrees of shrinkage in the different direc 
tions. These characteristics also lend themselves to the 
preparation of preformed, nonplanar articles which are 
shaped in one or more dimensions, and in different ways. 
Upon orientation, the films gain in tensile strength. 

Further, films which are waterproof or which are soluble 
in water are available. These features may be suitably 
employed in the making of various embodiments of the 
invention. 
A preformed, arcuately shaped sanitary napkin which 

is curved in the direction of its length is a preferred em 
bodiment of an article incorporating the invention. A 
napkin of this form has the general arcuate configuration 
of the vaginal area against which it is positioned in use 
and thus is comfortable to wear, less conspicuous and 
absorbs fluid more efficiently. 
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In accordance with this invention, such a preformed, 
arcuately shaped sanitary napkin may be made by ad 
hesively bonding an axially-oriented plastic film to a sur 
face of one or more relatively thick, flat layers or bats 
of absorbent fibrous material which form components of 
a sanitary napkin, and then subjecting the composite so 
formed to heat which causes the film to shrink. When 
the axially-oriented film shrinks, it causes the layer or 
layers of absorbent fibrous material to which it is bonded 
to assume a nonplanar configuration, e.g., to curve. In 
other forms of the invention, different portions of the 
axially-oriented plastic film may be selectively shrunk, 
while other parts remain unshrunk or relatively unshrunk. 

In the drawings: 
FIG. 1 is a perspective view of an arcuately shaped 

sanitary napkin incorporating the invention, partly cut 
away to reveal its inner construction, and with its attach 
ment tabs extended; 

FIG. 2 is another form of the invention illustrating in 
longitudinal section an axially-oriented sheet of plastic 
film secured to a relatively thick layer of fibrous material 
and illustrating by the arrows the direction of application 
of heat to the composite so formed; 

FIG. 3 is a view of the composite of FIG. 2 after 
shrinking the axially-oriented plastic film by heat to cause 
the composite to assume a non-planar configuration, e.g., 
a curve; 

FIG. 4 is a view, in longitudinal section, of another 
embodiment of the invention which includes an axially 
oriented sheet positioned between and secured to rela 
tively thick layers of absorbent fibrous material of differ 
ent types and also illustrates by arrows the direction of 
application of heat; 
FIG. 5 is a view of the composite of FIG. 4 illustrat 

ing the configuration assumed by the composite after the 
film is shrunk; 

FIG. 6 is a top plan view of a disc-shaped laminate of 
an axially-oriented plastic film secured to a similarly 
shaped disc of absorbent material prior to formation into 
a hemispherically shaped pad; 

FIG. 7 is a sectional view of the disc-shaped laminate 
of FIG. 6 taken along a diameter and further illustrating 
by the arrows the direction of application of heat thereto; 

FIG. 8 is a top plan view, partly cut away, of the 
laminate of FIG. 7 after heating and shrinking the film; 
and 

FIG. 9 is a side elevational view, partly cut away, of 
FIG. 8 illustrating its hemispherical shape. 
A typical sanitary napkin incorporating the invention 

is illustrated in FIG. 1. The napkin 10 includes an 
elongated absorbent pad 12 in the form of a layer of com 
minuted wood pulp fibers 2 inches wide, 8 inches long, 
% inch thick and weighing about 150 grains having a 
selectively shrunken, axially-oriented plastic film 14 of 
polyvinyl chloride, three-quarters of a mill thick, coex 
tensive with and adhesively bonded to the bottom 16, sides 
18, and top longitudinal edge portions 20 of the pad. The 
composite so formed is enclosed within a wrapper of 
fabric 22, such as a non-woven fabric, which extends be 
yond the ends of the pad to provide the usual attachment 
tabs 24. The napkin is arcuately shaped in the direction 
of its length with the plastic film positioned on the out 
side of curvature so that when the napkin is placed against 
the body when worn, the film will be on the side of the 
napkin away from the body. The film, because of its 
water-proof properties, acts as a fluid barrier and pre 
vents menstrual fluid absorbed by the pad of wood pulp 
fibers from striking through the bottom of the napkin. 
A napkin of the foregoing type may be made by direct 

ing hot air at a temperature of about 250° C. through 
jets to both sides 18 of the napkins 10 for a period of 
about six seconds as they move through an oven to heat 
the film covering the sides. The application of the hot 
air in this localized manner causes the portion of the film 
covering the sides of the pad, i.e., the portion upon which 
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4. 
the hot air impinges, to shrink. In shrinking, the pad 
is caused to assume a curved configuration to provide a 
napkin of the shape illustrated in FIG. 1. 
By localizing the application of the heat to the film 

covering the sides of the pads as they move through an 
oven, shrinkage of the film occurs primarily in those por 
tions. Some shrinking may also occur in those portions 
of the film which cover the longitudinal top and bottom 
edges of the pad. Most of the portion of the film extend 
ing across the bottom surface of the pad remains un 
shrunken or shrunken to a lesser extent than those por 
tions covering the sides of the pad. By maintaining the 
pads in intimate, face-to-face contact with respect to each 
other as they pass through a forming oven, the faces of 
the pads are insulated by adjacent pads, thereby minimiz 
ing the exposure of those surfaces to the applied heat. 
By so directing the application of the heat to the film, 
while insulating or partially insulating other portions of 
the film, selective shrinkage of the film and selective cur 
vature of the resulting article may be obtained. 

In FIGS. 2 and 3 there is illustrated another curved 
article incorporating the invention which includes a rel 
atively thick, rectangular shaped layer 60 of fibrous ma 
terial, such as a plurality of superposed layers of cotton 
cords, having an axially-oriented plastic film 62 secured 
to it. The arrows in FIG. 2 illustrate that the heat is 
applied to the film side of the laminate so formed. Upon 
the application of heat, the film shrinks and in so doing 
causes the layer of cotton to curve with the film on the 
inside of curvature, as illustrated in FIG. 3. Articles so 
formed may be used as padding for casts. If desired, 
curvature in such articles may be obtained either length 
wise of the layer of fibrous material, or transversely there 
of, or in both directions. If an article curved in only one 
direction is desired, a film oriented essentially or pre 
dominately in one direction is used. 

In FIGS. 4 and 5 there is illustrated a further embodi 
ment of the invention which includes two layers of fi 
brous material, one of which is less resistant to being 
curved than the other. For example, the top layer 64 
may be a relatively thick layer of comminuted wood pulp 
fibers and the bottom layer 68 a layer of cotton fibers of 
equal thickness. The layer of wood pulp fibers is less 
resistant to being curved than the layer of cotton fibers. 
A bi-axially-oriented plastic film 70 is placed between 
the layers and is bonded to both layers. When the film 
is heated by the application of heat in the direction of 
the arrows as illustrated in FIG. 4, the film shrinks, thus 
curving both layers of fibers. The article is curved with 
the layer of wood pulp fibers on the inside of curvature 
since it is less resistant to being curved, and with the 
layer of cotton on the outside of curvature. 
A still further embodiment of the invention is illus 

trated in FIGS. 6-9. This embodiment is illustrative of 
the formation of a hemispherically shaped article in ac 
cordance with the invention. A disc-shaped layer 72 of 
fibrous material has a like shaped, multi-axially-oriented 
film 74 adhesively bonded to one surface. A multi-axi 
ally-oriented film is one which has been stretched in a 
plurality of directions extending radially outwardly from 
the center of the sheet. Heat is applied to the peripheral 
portions 76 of the film side of the laminate so formed in 
the locations designated by the crosses in FIG. 6 and in 
the direction indicated by the arrows in FIG. 7, while the 
central portion of the film is insulated. Applying heat 
to the peripheral portions of the film causes the film in 
those portions to shrink to provide a hemispherically 
shaped article of the type illustrated in FIGS. 8 and 9. 
Articles of this shape may be used as lactation pads and 
for similar purposes. 
Any suitable means may be used to cause shrinkage of 

the film. Hot air is preferred, although hot water and 
steam may be suitably employed. Alternatively, instead 
of applying heat to cause shrinking of the axially-oriented 
film during the manufacturing operation, the article con 
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taining the axially-oriented film may be stored at elevated 
temperatures which causes shrinking of the film to take 
place over a somewhat more extended period of time. 
The amount and rate of shrinkage which occurs is gen 
erally related to the time and temperature; greater and 
more rapid shrinking is obtained when high temperatures 
are used. 

Instead of using films of axially-oriented plastic films 
whose dimensions are generally the same as the dimen 
sions of the surface or surfaces of the layers of fibrous 
material to which they are secured, one or more strips of 
Such films may be applied to such surfaces of such layers 
in different patterns. By way of example, a preformed, 
arcuately shaped absorbent fibrous body suitable for use 
as a sanitary napkin and similar to the embodiment de 
scribed above but not having a moisture barrier may be 
provided by applying strips of axially-oriented plastic film 
only to the sides and longitudinal edge portions of one 
face of the absorbent fibrous pad, with the other surfaces 
thereof being free from such film. Shrinking the strips 
of plastic film will cause the absorbent fibrous pad to 
which they are bonded to assume a curved configuration. 
In another form, a plurality of parallel, aligned strands 
of axially-oriented plastic material suitably positioned on 
and bonded to a surface of the fibrous material may be 
used. 
The extent to which the film shrinks is governed by 

factors such as the temperature of the heating medium 
which causes shrinkage, the time the heat is applied and 
upon the particular axially-oriented film used. A pre 
determined degree of shrinkage may be obtained in one 
or more directions with greater or lesser amounts of 
shrinkage obtained by applying the heat at different tem 
peratures, and for different periods of time, to different 
portions of the axially-oriented plastic film. By proper 
selection of the particular axially-oriented film used and 
by proper control of the application of the heat causing 
shrinkage of the films, articles of various nonplanar con 
figurations may be obtained. 
The curvature assumed by the absorbent fibrous layer 

to which the axially-oriented plastic film is bonded is de 
termined by the resistance to curving of the fibrous layer 
as well as by the amount of shrinkage which can be ob 
tained in the plastic film. A relatively thin layer of an 
absorbent fibrous material which does not greatly resist 
being curved, such as a layer of wood pulp fibers, will be 
curved more easily than a similarly sized layer of cotton 
fibers because cotton fibers tend to resist deformation 
more than wood pulp fibers. Greater or lesser amounts 
of curvature in each of the foregoing types of absorbent 
fibrous bodies may thus be obtained by approximately se 
lecting the particular fibrous material used. 

In addition, the ability of the film to cause a layer of 
fibrous material to curve is influenced by the shrink ten 
sion of the film. The term "shrink tension' is a measure 
ment of the amount of force an axially-oriented film ex 
erts while it shrinks. If, because of the particular ab 
sorbent fibrous material used, or because of the amount 
used, a relatively great amount of force is required to 
cause the fibrous material to curve, a film having a high 
shrink tension may be used. On the other hand, if a 
lesser amount of force is required, a film having a low 
shrink tension may be used. 

If it is desired to use a film which has a low shrink 
tension to make an article having components which 
would ordinarily require a film having a high shrink ten 
sion to cause curvature, the article may first be performed 
into essentially its desired form and the film then shrunk. 
Preforming the article before shrinking the film reduces 
the resistance to curving and consequently the amount of 
force the film is required to exert to cause curvature and 
to hold the article in its curved form. 

It is apparent that modifications, variations and changes 
may be made in the foregoing illustrative embodiments 
of the invention while still remaining within its spirit. 
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What is claimed is: 
1. A preformed pad suitable for body padding or for 

absorbing body fluids comprising a relatively thick layer 
of fibrous material having a nonplanar configuration, and 
a layer of shrunken, axially-oriented plastic secured to 
a surface of said layer of fibrous material, the direction of 
said axial orientation of said shrunken plastic layer ex 
tending in the direction in which said fibrous layer is 
nonplanar, said shrunken plastic layer assisting in main 
taining said layer of fibrous material in said nonplanar configuration. 

2. A preformed pad in accordance with claim 1 where 
in said plastic layer is a film. 

3. A preformed pad in accordance with claim 1 where 
in Said plastic layer is in the form of strands. 

4. A preformed pad in accordance with claim 1 where 
in portions of said plastic layer are shrunk to a greater 
extent than other portions. 

5. A preformed pad in accordance with claim 1 where 
in said nonplanar configuration is a curve and said plastic 
layer is on the inside of curvature. 

6. A preformed pad in accordance with claim where 
in said nonplanar configuration is a curve and said plastic 
layer is on the outside of curvature. 

7. A preformed pad in accordance with claim where 
in Said shrunken plastic layer is a film of plastic initially 
multi-axially-oriented shrunk in a plurality of axial di 
rections. 

8. A preformed pad in accordance with claim 1 where 
in Said body includes a plurality of superposed layers of 
fibrous material and said shrunken plastic layer is in 
termediate said fibrous layers and is secured to adjacent layers. 

9. A preformed, arcuately shaped sanitary napkin 
which includes an absorbent core comprising a relatively 
thick layer of fibrous material having an arcuate configu 
ration, and a layer of shrunken, axially-oriented plastic 
Secured to a surface of said layer of fibrous material, 
the direction of said axial orientation of said shrunken 
plastic layer extending in the direction in which said 
fibrous layer is arcuate, said shrunken plastic layer as 
sisting in maintaining said layer of fibrous material in 
said arcuate configuration. 

10. A preformed, arcuately shaped sanitary napkin 
which includes an absorbent core comprising a relatively 
thick layer of fibrous material having an arcuate con 
figuration, and a layer of shrunken, axially-oriented plastic 
Secured to and covering the sides of said layer of fibrous 
material, the direction of said axial orientation of said 
shrunken plastic layer extending in the direction in which 
said fibrous layer is arcuate, said shrunken plastic layer 
assisting in maintaining said layer of fibrous material in 
said arcuate configuration. 

11. A preformed, arcuately shaped sanitary napkin 
which includes an absorbent core comprising a relatively 
thick layer of fibrous material having an arcuate configu 
ration, and a layer of shrunken, axially-oriented plastic 
covering the bottom and sides of said layer of fibrous 
material, the portion of said plastic layer covering said 
sides being secured thereto, the direction of said axial 
orientation of said shrunken plastic layer extending in the 
direction in which said fibrous layer is arcuate, said 
shrunken plastic layer assisting in maintaining said layer 
of fibrous material in said arcuate configuration, 

12. A preformed, arcuately shaped sanitary napkin 
which includes an absorbent core comprising a relatively 
thick layer of fibrous material having an arcuate configu 
ration, and a layer of shrunken, axially-oriented plastic 
covering the bottom, sides and longitudinal top edges of 
Said layer of fibrous material, the portions of said plastic 
layer covering said sides and longitudinal top edges being 
Secured thereto, the direction of said axial orientation of 
Said shrunken plastic layer extending in the direction in 
which said fibrous layer is arcuate, said portions covering 
Said sides and longitudinal top edges assisting in main 
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taining said layer of fibrous material in said arcuate con 
figuration. 
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