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This invention relates to tampons and more particul 
larly to highly compressed catamenial tampons which 
bend upon insertion into the vagina to provide an ef 
fective barrier to the flow of menstrual fluid. 

Commercial catamenial tampons of the highly con 
pressed type range generally from about seven-sixteenths 
to about five-eighths of an inch in diameter, from about 
one and one half to about two inches in length and weigh 
from about twenty to about sixty grains, the lower 
weights being used in the lower range of tampon sizes 
and the higher weights in the upper range. Most tam 
pons used weigh at least about thirty-five grains or have 
an absorptive capacity at least equal to about that amount 
of absorbent cotton. These sizes are considerably smaller 
than the size of the vagina within which they are posi 
tioned in use. Accordingly, the tampons do not fill 
the vagina, and if not properly positioned in the ap 
proximate center thereof, menstrual fluid will bypass the 
tampon, resulting in tampon failure for all practical pur 
poses. 

In view of the leakage problem experienced due to 
the difference in size between highly compressed tampons 
and the vagina, various tampon constructions have been 
devised in attempts to minimize or eliminate the leakage, 
especially leakage occurring immediately after the tam 
pon is introduced into the vagina. These attempts have 
included the provision of tampons so constructed that 
they will expand or conform to the general configuration 
of the vagina upon contact with menstrual fluid. For 
effective operation, tampons of this type require contact 
with menstral fluid; if the fluid fails to contact the 
tampon, or contacts it in insufficient amounts, the tam 
pon will not operate in the intended manner and leakage 
will occur. Another approach concerns the provision 
of tampons which bend upon insertion into the vagina 
to form a barrier across the vagina. Tampons of this 
type do not require contact with menstral fluid to become 
operative and they provide an effective barrier directly 
upon insertion. This invention is directed to tampons 
of this type. 

Bendable, or flexible tampons, as these tampons are 
often referred to, have a certain degree of flexibility in 
order to bend upon insertion. Due to the normal col 
lapse of the vaginal walls, and to the friction encoun 
tered during insertion, resistance to insertion of the tam 
pon is encountered. This resistance causes a tampon, 
having the proper flexibility, to bend to form the barrier 
as mentioned above. 

This flexibility has been determined as that sufficient 
to give a "Gurley Stiffness Reading' below 2.8 when the 
stiffness of the tampon is measured on a Gurley R.D. 
Stiffness Tester as described on page 43 of the December 
20, 1934, issue of the Paper Trade Journal, bearing a 
pointer load of two hundred grams spaced four inches 
below the center. The clamp is placed with its lower 
edge one inch from the edge of the pointer in the vertical 
part of the arm. The tampon whose flexibility is to be 
determined is positioned in the clamp with one and one 
quarter inches of its length extending beyond the lower 
edge of the clamp. Tampons having sufficient flexibility 
to give a “Gurley Stiffness Reading' below 2.8 when 
tested in the manner described above have been found to 
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2 
bend upon insertion into the vagina when introduced 
therein in the conventional manner. 

Flexible tampons of this type are disclosed in U.S. 
Patent No. 2,815,756. One method of forming such a 
tampon involves helically winding an elongated strip of 
absorbent material, such as a sliver of carded cotton, 
and then highly compressing the helically wound strip 
mainly in its longitudinal direction to form a highly com 
pressed tampon of conventional size. Due to the slip 
page between adjacent coils of the helix, the tampon 
will be flexible. - m 

I have found that further improvements in a helically 
wound flexible tampon may be obtained by forming such 
a tampon from an elongated strip of absorbent material 
which has been twisted lengthwise prior to winding it 
helically. By initially twisting the strip of absorbent ma 
terial lengthwise, a more flexible tampon may be obtained, 
than may be obtained when an untwisted strip is used. 
This not only provides a more effective tampon but also 
permits greater manufacturing speeds, provides econo 
mies in manufacture, and lessens handling operations. 
The resulting tampon is in the form of a helix, the coils 
of which are fairly sharply defined and are free to move 
with respect to one another so that the tampon will 
readily bend upon insertion into the vagina. 

Reference is made to the accompanying drawings and 
the following specification wherein there is shown and 
described as an illustrative example, a tampon incor 
porating the present invention. 

In the drawings: 
FIG. 1 is a side view of a tampon embodying the in 

vention; 
FIG. 2 is a view of the tampon positioned in the 

vagina illustrating the form it assumes upon insertion 
therein; - 

FIG. 3 is a perspective view of a web from which the 
tampon may be made; 

FIG. 4 is a view of the web of FIG. 3 folded at the 
midpoint of its length with a withdrawal string attached; 

FIG. 5 is a view of the folded web of FIG. 4 twisted 
lengthwise; 
FIG. 6 is a view of the twisted web of FIG. 5 wound 

around a mandrel; 
FIG. 7 is a view of the wound web of FIG. 6 inserted 

in a compression device; and 
FIG. 8 is a view of the web compressed in the com 

pression device. 
A tampon embodying the present invention consists 

generally of an elongated twisted web of absorbent 
fibrous material helically wound and highly compressed 
to form a tampon whose size and weight is within the 
range of conventional highly compressed tampons re 
ferred to above. Due to its helical construction, ad 
jacent coils of the helix are free to move with respect 
to one another and permit the tampon to bend when it 
is inserted into the vagina. 
The tampon 1 may be made from an elongated web 2 

of absorbent material of the form illustrated in FIG. 3. 
A suitable web includes a fiber web of carded cotton 
about nine inches long and weighing about fifty grains. 
The web may be provided with a withdrawal string 3 
tied to the midpoint of its length and having free ex 
tending ends 4 for withdrawing the tampon after use. 
The elongated web is folded at approximately the mid 
point of its length, as illustrated in FIG. 4, into a U 
shape configuration. The folded web is next twisted 
lengthwise, as shown in FIG. 5, so that it has approxi 
mately one to two turns 5 per inch of length with the 
withdrawal string extending from one end of the twisted 
web, The twisted web 6 is next wound in the form of a 
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helix having about four to five turns around a mandrel 
7 consisting of a steel rod one-sixteenth of an inch in 
diameter. The helically wound web. 8 is then removed 
from the mandrel. 
The helically wound web is placed into a compression 

device 9 consisting of a piston 10 and a cylinder 11 hav 
ing a diameter slightly smaller than the diameter of the 
tampon; in this instance, one-half inch. The helically 
wound web is placed into the compression device with 
its longitudinal axis in alignment with the longitudinal 
axis of the cylinder. The piston is then operated to com 
press the helically wound web for fifteen seconds, mainly 
in the direction of its length, to approximately one inch 
in length. 

This operation forms the helically wound web to a 
tight, oblong, cylindrical shape. Most of the compres 
sion is, as noted above, in the direction of the length 
of the helically wound web. A small amount of side 
or transverse compression results from the confining effect 
exerted by the walls of the cylinder upon the web as it 
is compressed longitudinally. After the tampon is re 
moved from the compression device, it expands some 
what, particularly in the direction of its length. The 
tampon so formed may be then packaged in a conven 
tional tampon applicator consisting of a pair of telescoped 
cardboard tubes. 

Twisting the web prior to winding it helically and 
compressing it apparently causes the tampon to "spring 
somewhat after it is removed from the compression de 
vice. After removal from the device, the tampon 
lengthens and adjacent coils 12 of the helix tend to sep 
arate. The effect is to provide a tampon with greater 
flexibility than those made from untwisted webs and to 
permit the use of webs of shorter lengths to form tampons 
with the same flexibility as those obtained with longer, 
untwisted webs. 
The amount of twist imparted to the web prior to 

winding it on the mandrel influences the flexibility of 
the finished tampon. By increasing the twist in the web, 
i.e., number of twists per inch length, a more flexible 
tampon may be obtained. And conversely, by decreas 
ing the twist, a less flexible tampon may be obtained. 
Thus, wide latitudes in manufacturing operations and in 
the finished tampon are available. For example, by mak 
ing a tampon, five-eighths of an inch in diameter and 
two inches long from a strip of cotton fiber five inches 
long in its folded form and weighing fifty grains, in the 
manner explained above, compressing the web in a com 
pression device having a cylinder diameter of 0.554 inch 
and compressing to a length of 0.941 inch for fifteen sec 
onds, a web twisted one turn per inch will provide a tam 
pon having a flexibility which will give a "Gurley Stiffness 
Reading' about 2.7, whereas a web of the same weight 
and length twisted two turns per inch will give a tampon 
having a flexibility which will give a "Gurley Stiffness 
Reading” of about 1.8. 
The web of absorbent material from which the tampon 

may be formed may contain various absorbent fibers, 
such as rayon, paper, hemp, and wool, alone or in com 
bination. Preferably, cotton fibers are used, particularly 
those having a fiber length of about one-half inch. The 
number of twists imparted to the web prior to winding 
it helically around the mandrel is desirably sufficient to 
form a relatively tightly twisted web without diminish 
ing its overall length appreciably. The web from which 
the tampon is formed should be sufficiently long to pro 
vide enough coils in the finished tampon so that the 
tampon will give a "Gurley Stiffness Reading' below 2.8. 
Tampons with suitable flexibility may be obtained from 
webs whose lengths are at least about two and one quarter 
times the length of the finished tampon, twisted length 
wise at least about one turn per inch length and then 
wound around the mandrel at least about three turns. 
It is not necessary that the web be folded upon itself prior 
to being twisted along its length, and other web forms, 
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4. 
folded or unfolded, may be used. Generally speaking, 
the length of the web in its twisted form prior to its being 
Wound helically on the mandrel should be about four and 
one-half inches. The mandrel around which the twisted 
web is helically wound is preferably of a small diam 
eter, such as one-sixteenth of an inch, so that there is 
a small or no opening extending longitudinally through 
the center of the helically wound web after the mandrel 
is removed and the tampon is compressed. 
The tampon will bend upon insertion into the vagina 

13 as illustrated in FIG. 2. The resistance to insertion 
encountered by the tampon as it is being introduced 
into the vagina or as it contacts the cervix 14, causes. 
the tampon to bend arcuately to form a barrier to the flow 
of menstrual fluid across the vagina. The tampon does 
not lie to one side of the vagina, in which case leakage 
would result but lies across the vagina and provides an 
immediately effective barrier to the flow of menstrual 
fluid directly upon insertion. Due to its lengthwise com 
pression, the tampon expands mainly longitudinally as 
it is moistened with menstrual fluid. This further im 
proves the barrier effect of the tampon. 

It is to be understood that modifications and changes 
in the foregoing illustrative examples are contemplated 
within the spirit of the invention. 
What is claimed is: 
1. A catamenial tampon comprising a helically wound, 

lengthwise twisted strip of absorbent material highly com 
pressed into an oblong cylindrical shape, said tampon 
having sufficient flexibility to give a "Gurley Stiffness 
Reading' below 2.8. 

2. A catamenial tampon comprising a helically wound, 
lengthwise twisted strip of absorbent material highly com 
pressed into an oblong cylindrical shape, said tampon 
being compressed mainly longitudinally, said tampon hav 
ing sufficient flexibility to give a "Gurley Stiffness Read 
ing' below 2.8. 

3. A catamenial tampon comprising a helically wound, 
lengthwise twisted strip of absorbent material highly com 
pressed into an oblong cylindrical shape, adjacent coils 
of said helix being sharply defined, said tampon having 
sufficient flexibility to give a "Gurley Stiffness Reading” 
below 2.8. 

4. A catamenial tampon comprising a helically wound, 
lengthwise twisted strip of absorbent fibers highly com 
pressed into an oblong cylindrical shape, said fibers ex 
tending predominantly in the direction of the length of 
said strip, said tampon having sufficient flexibility to give 
a "Gurley Stiffness Reading' below 2.8. 

5. A catamenial tampon comprising a helically wound, 
lengthwise twisted strip of absorbent material folded at 
the midpoint of its length and highly compresseed into an 
oblong cylindrical shape, said tampon having sufficient 
flexibility to give a "Gurley Stiffness Reading' below 2.8. 

6. A catamenial tampon comprising a helically wound, 
lengthwise twisted strip of absorbent material highly com 
pressed into an oblong cylindrical shape, said tampon 
containing at least about thirty-five grains of absorbent 
cotton, said tampon having sufficient flexibility to give 
a "Gurley Stiffness Reading' below 2.8. 

7. A catamenial tampon comprising a helically wound, 
lengthwise twisted strip of absorbent material highly 
compressed into an oblong cylindrical shape, said 
tarnpon having an absorbent capacity equivalent to at 
least about thirty-five grains of absorbent cotton, said 
tampon having sufficient flexibility to give a “Gurley Stiff 
ness Reading' below 2.8. 

8. A catamenial tampon comprising a helically wound, 
lengthwise twisted strip of absorbent material highly 
compressed into an oblong cylindrical shape, said tam 
pon ranging from about seven-sixteenths to about five 
eighths of an inch in diameter, from about one and one 
half to about two inches in length and weighing from 
about twenty grains in the lower part of said range of 
tanpon sizes to about sixty grains in the upper part of 
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said range, said tampon having sufficient flexibility to 
give a "Gurley Stiffness Reading' below 2.8. 

9. A catamenial tampon comprising a helically wound 
lengthwise twisted strip of absorbent material having an 
absorbent capacity equivalent to about thirty-five grains 5 
of absorbent cotton and highly compressed mainly longi 
tudinally into an oblong cylindrical shape, the length of 
said strip being at least about two and one-quarter times 
the length of the tampon, said strip having at least about 
one turn per inch of its length, said strip being wound 10 
helically at least about three turns. 
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