
H. w. COATES' ETAL 3,312,224 
NON-WOVEN TEXTILE PRODUCTS AND THE METHOD 

OF FABRICATING THE SAME 
Filed March 15, 1965 

April 4, 1967 

INVENTORSI 
HERBERT W. COATE-S 

8 $0551») 1:. BAmAsJé. 
1 " M’LON J1 HAMlLTONand 

JOHN ‘T HAYNE$,ITE. 

BYWMJ%,,MMM 
ATTORNEY-S 



United States Patent Office 3,312,224 
Patented Apr. 4, 1967 

1 

3,312,224 
NON-WOVEN TEXTILE PRODUCTS AND THE 
METHOD OF FABRICATING THE SAME 

Herbert W. Coates, Joseph F. Baigas, Jr., Milon J. Hamil 
ton, and John T. Haynes, Jr., all of Charlotte, N.C., 
assignors to Kem-Wove Industries, Inc, a corporation 
of North Carolina " 

Filed Mar. 15, 1965, Ser. No. 439,662 
11 Claims. (Cl. 128-516) 

This application relates to non-Woven textile products 
and the method of fabricating same and more particularly 
to non-woven brassiere cups and the method of fabricating 
same. 
Non-Woven fabrics of the type utilizing ?bers coated 

with adhesive or binder to form a self-supporting porous 
batt have found wide utility in domestic, manufacturing 
and industrial operations, such as clothing articles or 
interlinings, floor maintenance, kitchen scouring, air. or 
gas ?lters, packaging materials, etc. These non-Woven 
fabrics are generally constructed of a plurality of ?bers, 
either straight or curled, of various lengths, held in three 
dimensional arrangement by means of an adhesive or 
resinous binder. The ?bers are generally substantially 
coated with this binder and are joined together at the 
points where the ?bers cross and intersect by the resinous 
binder or adhesive to form an open, low density, non 
woven batt. 

These open, non-woven batts are often fabricated into 
the desired products by the manufacturers thereof or are 
sold in rolls to other manufacturers for subsequent fabri 
cation into the desired products. These ?nal products are 
usually fabricated by cutting the non-Woven fabric into 
predetermined component parts of the product and then 
securing the component parts together, such as by sewing 
or gluing to form the desired product. 
Due to the ‘bulky nature of these highly porous non 

woven fabrics or batts, fabrication has long been a prob 
lem with the manufacturer of non-Woven products. The 
bulky nature of the non-woven fabrics has rendered it 
extremely dif?cult to satisfactorily cut the component 
parts from the non-Woven fabrics. This is especially 
true wherein the normal cutting operations of other tex 
tile fabrics are accomplished by stacking a multiplicity of 
layers of the textile fabrics on each other and subsequently 
dye or pattern cutting a multiplicity of component parts 
from these stacks. The bulky nature of the non-woven 
fabrics limited the number of layers which could be 
stacked on each other for this type of cutting operation. 

Also, in the securing of the component parts to form 
the desired product, such as by sewing, it has heretofore 
required the use of special machines for securing the 
thick and bulky component parts ‘to each other when 
compared to the ordinary machines used to secure other 
component parts made from other textile fabrics. 
One of the textile products, which has been extremely 

di?icult to manufacture from non-woven fabrics of the 
type discussed above due to these problems, is a brassiere 
cup. It is desirable in the manufacture of brassiere cups 
to have one portion thereof thicker than the remaining 
portion thereof to be placed under the breast of a wearer 
to provide support therefor when worn. In order to 
construct a brassiere cup having a thickened portion there 
in from a non-woven fabric, it was necessary to cut at 
least three component parts and superimpose two of the 
component parts on each other followed by securing of 
all the component parts together to form a cup shaped 
product. 

In fabricating brassiere cups in this manner, it was very 
dif?cult to cut a multiplicity of component parts from a 
stack of non-woven fabrics due to the thickness and bulki~ 
ness of the non-Woven fabrics. It was also very dif?cult 
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to secure or sew these component parts together to form 
the cup shaped product, due to the bulky nature of the 
non-woven fabrics resulting in the necessary use of special 
machines. Following the securing of the component 
parts together to form the brassiere cup, it was necessary to 
mold the thus formed brassiere cup to eliminate a “ridge 
pole” effect formed at the lines of stitching or where the 
component parts were secured together. This molding 
operation was a necessarily expensive manufacturing step, 
but could not heretofore be eliminated in obtaining a 
desirable brassiere cup constructed from non-woven 

- fabrics. 
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Brassiere cups have heretofore been manufactured from 
non-woven fabrics by simply molding a single layer of 
a non-woven fabric into a cup shaped product. How 
ever, this type of brassiere cup is not as desirable wherein 
a supporting portion is needed within the brassiere cup, 
inasmuch as a molded brassiere cup will not provide a por 
tion thereof having a greater thickness than the remaining 
portion thereof. 

It is therefore an object of this invention to overcome 
the problems of fabrication of non-woven textile products. 

It is a more speci?c object of this invention to provide 
non-woven textile products and a method of fabricating 
same which will eliminate the problems encountered in 
cutting and securing component parts of non-Woven tex 
tile products. 

It is a further speci?c object of this invention to pro 
vide a non-Woven brassiere cup and a method of fabricat 
ing same which will eliminate the problems heretofore en 
countered in manufacturing this product. 

It has been found by this invention that the above ob 
jects may be accomplished by providing a process whereby 
the non-woven fabrics may be compacted during or fol 
lowing manufacture thereof to reduce their dimensions or 
bulk to allow the performance of the speci?c fabricating 
steps while the non-Woven products are in this compacted 
state and whereby the compacted non-Woven products 
may be subsequently restored to substantially the original 
bulk or dimensions of the non-woven fabrics following 
fabrication into the desired products so that the products 
will mold themselves into a predetermined shape which is 
desired in the ?nished product. In the manufacture of 
the brassiere cups, this method is particularly desirable 
inasmuch as the restoring step will allow the brassiere 
cups to mold themselves into the desired cup shape and 
thus eliminate the additional step heretofore required, of ‘ 
molding the product following fabrication. This method 
will also eliminate the use of special equipment for cut 
ting and securing the component parts of the product to 

, gether inasmuch‘ as the non-Woven fabric will be com 
pacted to a substantially less bulky thickness during the 
fabrication of the products. 

Reference may be had to our copending application, 
Ser. No. 408,339, ?led Nov. 2, 1964, for a disclosure of 
the broad method of compacting and subsequently re 
storing a non-woven textile fabric. If is to be understood 
that the previously ?led application relates to the broad 
principle of compaction and subsequent restoration of a 
non-Woven fabric; whereas, the present application is di 
rected to non-woven textile products and the method of 
fabricating the same. 

It will be further understood that while the detailed 
description of this application is directed to the fabrica 
tion of brassiere cups formed from non-woven fabrics, 
that this invention has broader application and may be 
utilized in the fabrication of any non-Woven textile prod 
uct wherein component parts of the product must be cut 
from the non-Woven fabric and secured together to form 
the product. ‘ 

Further features of this invention will be understood 
from a consideration of the following more detailed de 
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scription taken in conjunction with the accompanying 
drawings in which: 
FIGURE 1 is a perspective view of a portion of an 

open, low density, self-sustaining non-woven textile fabric; 
FIGURE 2 is a perspective view of the non-woven fab 

ric of FIGURE 1 compacted to a less open, higher density, 
self-sustaining compacted state and which has been cut 
into a component part of a brassiere cup; 
FIGURE 3 is a cross-sectional view of the non-woven 

fabric ,of FIGURE 1 taken substantially along the line 
3-—3 of FIGURE 1; 
FIGURE 4 is a cross-sectional view of the compacted 

non-woven fabric of FIGURE 2 taken substantially along 
the line 4——4 of FIGURE 2; 
FIGURE 5 is a perspective view of a brassiere cup 

formed from the compacted component parts illustrated 
in FIGURE 2; 
FIGURE 6 is a perspective view of the brassiere cup of 

FIGURE 5, which has been restored to the original open, 
low density state of the non-woven fabric shown in FIG 
URE 1; 
FIGURE 7 is a cross-sectional View of the compacted 

brassiere cup of FIGURE 5 taken substantially along the 
line 7—-7 of FIGURE 5; and 
FIGURE 8 is a cross-sectional view of the brassiere 

cup of FIGURE 6 which has been restored to the orig 
inal state of the non-woven fabric taken substantially 
along the line 8-8 of FIGURE 6. 

Referring now to the drawings, there is shown in 
FIGURE 1 a non-woven textile fabric, generally indi 
cated by the reference numeral 10', which is formed from 
a plurality of thermoplastic ?bers 11 disposed in inter 
mingled, three dimensional arrangement throughout the 
length, width and depth of the fabric and bonded together 
at spaced points by a resinous bonding material to ?xedly 
join the ?bers together to form an integral non-woven 
fabric structure. 
The ?bers 11 used to form the non-woven fabric 10 

may be any type of thermoplastic ?bers and particularly 
?bers selected from the group consisting of polyester, 
nylon, acrylic, acetate, modacrylic, triacetate, polyropyl 
ene, polyethylene or combinations thereof. The bond 
ing material utilized to bond these ?bers together to form 
the non-woven fabric may be any type of resinous bond 
ing material and particularly those bonding materials se 
lected from the group consisting of acrylic, vinyl, mela 
mine, polyvinyl chloride, polyvinyl acetate, butadiene 
styrene, butadiene acrylonitrile, melamine formaldehyde, 
urea formaldehyde, phenol formaldehyde, polyvinylidene 
chloride, epoxy type resins or combinations thereof. 
As is more speci?cally set out in our above identi?ed 

patent application, this non~woven fabric 10 may be com 
pacted to a less open, higher density, self-sustaining com 
pacted state, as shown in FIGURE 2. This compaction 
operation is performed by heating the non-woven textile 
fabric 10 to a temperature below the plastic ?ow tem 
perature of both the thermoplastic ?bers 11 and the 
bonding material, applying pressure to the heated non 
woven fabric to compact the fabric to the less open, higher 
density, self-sustaining, compacted state and cooling the 
heated and compacted non-woven fabric so that the fabric 
will remain in the compacted state. 

It is important that the temperature utilized for com 
paction of the non-woven fabric does not exceed the plas 
tic ?ow point of the bonding material because if the 
temperature does exceed this plastic ?ow point, the bond 
ing ‘material will become sticky and will rebond at other 
?ber point-s permanently holding the compacted non 
woven fabric in the compacted state. It is also important 
that the temperature utilized for compaction does not ex 
ceed the plastic flow point of the ?bers 11 because if the 
temperature does exceed this plastic flow point, a sub 
stantially permanent stress-strain relationship will be set 
up in the ?bers and the ?bers will be given a permanent 
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4 
crimp which will permanently hold the non-woven fabric 
in the compacted state. 

In the compaction step, the heating of the non-woven 
fabric may be performed in any suitable manner during 
manufacture or following manufacture, such as in an 
oven, with infrared heat or the like. The compacting 
may be performed by any convenient means, such as pres_ 
sure rolls, calender rolls or the like. Cooling the heated 
and compacted non-woven fabric may be performed by 
any suitable means, such as exposing the heated and 
compacted fabric to normal room temperature or by a 
special cooling apparatus. 

It has been further found that the compaction is bet 
ter accomplished on non-woven fabrics made from the 
above described ?bers and bonded with the above de 
scribed bonding materials when the heating is performed 
within the temperature range of 125° F. to 450° F. for 
a period of time between less than one second and ten 
minutes. The preferred pressure for compacting the 
heated non-woven fabric is between 1.0 psi and 25.0 
psi. for a period of time from less than one second to 
ten seconds. 
When performing the compaction within these ranges 

of temperature, time and pressure, it has been found that 
the non-woven fabric will be vcompacted from about 
99% to 4% of its original ‘volume. It has also been 
found, that the network of interconnecting voids be; 
tween the ?bers in the compacted state of the fabric will 
comprise not more than about 74.3% of the volume of 
the non-woven fabric. 7 

Following compaction of the non-woven fabric 10, 
the desired component parts of the non-woven prod 
uct may be cut therefrom by utilizing any normal man= 
ufacturing cutting operation for textile fabrics. This 
cutting operation will be made much easier and‘will 
allow the use of conventional equipment inasmuch as 
the non-woven fabric in the compacted state is approxi~ 
mately 4% to 99% of its original volume or around 
331/s% of its original volume. 

In the manufacture of a brassiere cup, shown in FIG 
URES 5 and 6 and ‘generally indicated by the reference 
numeral 12, a multiplicity of general elliptical shaped 
component parts 13, as shown in FIGURE 2, will be 
cut from the compacted non-woven fabric. 
For constructing the speci?c brassiere cup 12, three 

of these component parts 13 will be utilized. Two of 
the component parts 13 are superimposed on each other 
and placed in juxtaposition to the third component part. 
The three component parts 13 are joined together at the 
juxtaposed edges, such as by inserting a line of stitch 
‘ing 14. The component parts 13 are then further se 
cured together by inserting stitching 15 around the re 
maining cut edges thereof to form a generally cup 
shaped member. It is to be understood that this secur 
ing could be accomplished by means other than stich 
ing, such as by heat setting the ?bers along the cut 
edges of each of the component parts to each other 
or by bonding materials, etc. It is also noted, that 
the thus formed brassiere cup has a “ridge-pole” effect 
formed at the juncture of the juxtaposed edges of the 
component parts 13, generally indicated by the refer 
ence numeral 16. This “ridge-pole” effect is undesirable 
in the ?nished product because it fails to give a smooth 
surface con?guration to thebrassiere cup. 

Following securing of the component parts to form the 
non-woven product, the non-woven product may be re 
stored to the original open, low density state of the non 
woven fabric by heating the textile product to a tempera 
ture below the plastic ?ow temperatures of both the 
thermoplastic ?bers and the bonding material to allow the 
product to expand to the original open, low density state 
thereof and to mold itself into a predetermined desired 
shape. More speci?c details of this restoring operation 
may be had by reference to our above identi?ed copend 
ing application. It is important that the heating during 
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the restoring operation does not exceed the plastic ?ow 
temperatures of both the thermoplastic ?bers and the 
bonding material for the reasons set forth above in con 
nection with the compacting operation. 

It has been found that the restoring of compacted non 
woven fabrics made from the above identi?ed types of 
?bers bonded with the above identi?ed types of bonding 
material is better performed by heating the compacted 
non-woven products to a temperature between 125° F. 
and 450° F. for a period of time between less than one 
second and ten minutes. 
When performing the restoring operation within these 

ranges of temperature and time, it has been found that 
the non-woven textile products will be restored from about 
1% to l700% of their compacted volume and that the 
network of intercommunicating voids between the ?bers 
forming the non-woven product, when restored to the orig 
inal dimensions of the non-woven fabric, will comprise 
not less than about 75 % of the volume of the non-woven 
products. 
When the compacted non-woven brassiere cup 12, shown 

in FIGURES 5 and 7, is restored to the original open, 
low density state of the non-woven fabric 10, as shown 
in FIGURES 6 and 8, the “ridge-pole” effect 15 will dis 
appear and the brassiere cup will mold itself into a cup 
shaped product having a smooth surface con?guration 
which is desirable in the ?nished brassiere cup. This re 
storing operation will eliminate any subsequent molding 
step in the fabrication process and thus save considerable 
time and expense in the manufacture of these brassiere 
cups. The resulting brassiere cup 12 will have a lower 
portion, as shown in FIGURE 8, comprised of a double 
thickness of material for the purpose of supporting the 
breast of a wearer. . ' 

Therefore, it may be seen that the non-woven textile 
products and the method of fabricating the same of this 
invention has eliminated the problems heretofore encoun 
tered in the fabrication of non-woven products, especially 
brassiere cups, and has eliminated costly and time consum 
ing steps heretofore necessary in such fabricating opera 
tions. 
The present invention has been described in detail above 

for purposes of illustration only and is not intended to 
be limited by this description or otherwise except as de 
?ned in the appended claims. 
What is claimed is: 
1. A ‘method of fabricating a non-woven textile product 

comprising: 
(a) supplying an open, low density, self-sustaining non 
woven textile fabric formed from thermoplastic ?bers 
bonded together with a resinous bonding material; 

(b) compacting the non-woven fabric to a less open, 
higher density, self-sustaining compacted state, said 
compacting step comprising 

(1) heating the non-woven textile fabric to a tem 
perature below the plastic ?ow temperatures of 
both the thermoplastic ?bers and the bonding 
material, 

(2) applying pressure to the heated non-woven 
fabric to compact the fabric to a less open, 
higher density, self-sustaining compacted state, 
and 

(3) cooling the heated and compacted non-woven 
fabric so that the fabric will remain in the com 
pacted state; 

(c) cutting the non-woven fabric while in the com 
pacted state into predetermined shaped component 
parts of the product; 

(d) securing the component parts together while in the 
compacted state in a predetermined manner to form 
the product; and 

(e) restoring the formed product to the original open, 
low density state of the non-woven fabric by heat 
ing the formed product to a temperature below the 
plastic ?ow temperatures of both the thermoplastic 
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6 
?bers and the bonding material to allow the formed 
product to expand to the original open, low density 
state thereof to mold itself into a desired shape. 

2. A method of fabricating a non-woven textile prod~ 
not, as set forth in claim 1, in which said securing step 
comprises: 

(1) sewing the component parts together while in the 
compacted state in a predetermined manner to form 
the product. 

3. A non-woven textile product of the character de 
scribed and produced according to the method of claim 1. 

4. A method of fabricating a brassiere cup from a non 
woven textile fabric comprising: 

(a) supplying an open, low density, self-sustaining non 
woven textile fabric formed from thermoplastic ?bers 
bonded together with a resinous bonding material; 

(b) compacting the non-woven fabric to a less open, 
higher density, self-sustaining compacted state; 

(c) cutting the non-woven fabric while in the com 
pacted state into at least two elliptical shaped com 
ponent parts; 

(d) securing the elliptical shaped component parts to 
gether along, their peripheries while in the compacted 
state to form a brassiere cup; and 

(e) restoring the formed brassiere cup to the original 
open, low density state of the non-woven fabric so 
that the brassiere cup will mold itself into a pre 
determined shape. 

5. A non-woven brassiere cup of the character de 
scribed and produced according to the method of claim 4. 

6. A method of fabricating a brassiere cup from a non 
woven textile fabric, as set forth in claim 4, in which said 
compacting step comprises: 

(1) heating the non-woven textile fabric to a tempera 
ture below the plastic flow temperatures of both the 
thermoplastic ?bers and the bonding materials; 

(2) applying pressure to the heated non-woven fabric 
to compact the fabric to a less open, higher density, 
self-sustaining compacted state; and 

(3) cooling the heated and compacted non-woven fab 
ric so that the fabric will remain in the compacted 
state. 

7. A method of fabricating a brassiere cup from a non 
woven textile fabric, as set forth in claim 4, in which said 
cutting step comprises cutting the non-woven fabric while 
in the compacted state into three component parts of gen 
erally elliptical shape; and in which the securing step 
comprises superimposing two of the component parts on 
each other, juxtaposing the third component part to the 
superimposed parts, and securing the parts together along 
the juxtaposed edges and around the remaining edges to 
form a brassiere cup having a portion thereof of double 
thickness. 

8. A method of fabricating a brassiere cup from a non 
woven textile fabric, as set forth in claim 7, in which said 
securing step comprises sewing the component parts to 
gether. 

9. A method of fabricating a brassiere cup from a non 
woven textile fabric, as set forth in claim’ 4, in which said 
restoring step comprises: 

(1) heating the formed brassiere cup to a temperature 
below the plastic ?ow temperatures of both the 
thermoplastic ?bers and the bonding material to al 
low the formed product to expand to the original 
open, low density state thereof, to mold itself into 
the predetermined shape. ~ 

10. A method of fabricating a brassiere cup from a 
non-woven textile fabric comprising: 

(a) supplying an open, low density, self-sustaining non 
woven textile fabric formed from thermoplastic ?bers 
bonded together with a resinous bonding material; 

(b) compacting the non-woven fabric to a less open, 
higher density, self-sustaining compacted state, said 
compacting step comprising 

(1) heating the non-woven textile fabric to a tem 
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perature below the plastic ?oW temperatures of 
both the thermoplastic ?bers and the bonding 
material, 

(2) applying pressure to the heated non-Woven 
fabric to compact the fabric to a less open, 
higher density, self-sustaining compacted state, 
and 

(3) cooling the heated and compacted non-woven 
fabric so that'the fabric will remain in the com 
pacted state; 

(c) cutting the non-woven fabric while in the com 
pacted state into three, generally elliptical shaped, 
component parts; 

((1) securing the component parts together while in the 
compacted state to form a brassiere cup, said secur 
ing step comprising 

(1) superimposing two of the component parts on 
each other, 

(2) juxtaposing the third component part to the 
superimposed part and, 

(3) securing the three component parts together 
along the juxtaposed edges and around the re 
maining edges; and 
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(e) restoring the formed brassiere cup by heating the 
brassiere cup to a temperature below the plastic ?ow 
temperatures of both the thermoplastic ?bers and the 
bonding material to allow the formed product to ex 
pand to the original open, low density state thereof 
and to mold the brassiere cup into a predetermined 
shape. 

11. A non-Woven brassiere cup of the character de 
scribed and produced according to the method of claim 
10. 
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