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(57) ABSTRACT 
A method of preparing a nonwoven fabric from a plu 
rality of randomly disposed and interlaced sections of 
yarn or the like comprising mechanically entangling 
fibers from a first section of yarn within a second sec 
tion of yarn below the first section of yarn. If a back 
ing material is used, fibers from yarn are entangled 
within the backing to secure the backing to the non 
woven fabric. At least a portion of the sections of yarn 
is disposed angularly with respect to the remaining 
sections of yarn. 

4 Claims, 4 Drawing Figures 
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METHOD OF PREPARING ANONWOWEN FABRIC 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is a continuation-in-part of my co 
pending application Ser. No. 660,893 filed Aug. 11, 
1967 and now abandoned and entitled "Nonwoven 
Fabric' which was in turn a continuation-in-part of my 
then copending application Ser. No. 586,461 filed Oct. 
13, 1966 and now abandoned and entitled “Nonwoven 
Fabric.' 

DISCLOSURE 
This invention relates to a method of preparing a 

nonwoven fabric from sections of randomly disposed 
yarn or the like. More particularly, the present inven 
tion concerns a method whereby sections of yarn or the 
like are needle-punched into entangled engagement 
with other sections of yarn or backing to produce a 
nonwoven material suitable for use as a floor carpet, 
wall covering, inexpensive support material or similar 
SeS. 

Nonwoven needle-punched fabrics produced by the 
needling or felting method are well-known to those 
skilled in the art. In the prior art, these nonwoven nee 
dle-punched fabrics have generally been produced by 
feeding a web of discrete randomly arranged fibers or 
substantially parallel strands to a needle loom which 
mechanically interlocks the discrete fibers or the sub 
stantially parallel strands in the web to one another to 
form a body that is frequently also mechanically inter 
locked or chemically bonded to a base or backing ma 
terial. It is characteristic of prior art nonwoven needle 
punched fabrics that the body of the fabric be com 
prised substantially entirely of discrete fibers, filaments 
or other fiber-like substances or of substantially paral 
lel strands of twisted or entangled fibers. - 

In contrast to the prior art, a nonwoven fabric em 
bodying the invention disclosed herein is produced by 
the mechanical interlocking of some of the fibers in 
each of a plurality of randomly disposed strands such 
as pieces of yarn, thread, or other similar material with 
other strands or with a backing material. In addition, 
random positioning of strands results in the strands 
being disposed in a plurality of directions and inter 
laced so as to provide a nonwoven fabric with substan 
tial strength and durability. 

It is an object of the present invention therefore to 
provide a method of preparing a nonwoven fabric of 
unique appearance and acceptable physical properties. 
This and other objects, features and advantages of the 
present invention will be more clearly understood from 
the following detailed description and the accompany 
ing drawing wherein: 
FIG. 1 is a schematic presentation of apparatus suit 

able for use in practicing the present invention; 
FIG. 2 is an enlarged sectional view of a nonwoven 

fabric as disclosed herein as it is being needle-punched 
by a plurality of needles in the apparatus shown in FIG. 
1; 
FIG. 3 is a plan view of a nonwoven fabric as dis 

closed herein; 
FIG. 4 is a plan view of a second nonwoven fabric as 

disclosed herein. 
With particular reference to FIGS. 1 and 2 and ac 

cording to the present invention, a nonwoven fabric 10 
is produced using a conventional feeder or hopper 14 
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2 
to feed a plurality of sections of yarn 12 onto a backing 
material 13 as the backing material 13 is withdrawn 
from a roll 15 and supported by a stand 16. The sec 
tions of yarn 12 are randomly disposed with respect to 
each other and form a web 17 which passes with the 
backing material 13 across the stand 16 toward a con 
ventional needle felting machine or needle loom 18 in 
response to the action of the feed apron 19 of the nee 
dle loom 18. 
The sections of yarn 12 should be of a length between 

1 inch and 12 inches for suitable results to be obtained. 
Preferably, the sections should be of a length between 
about 6 inches and 8 inches. 
A portion of the sections of yarn will be disposed in 

a direction parallel to the direction of movement of the 
web 17. Another portion of the sections of yarn will be 
disposed in directions, varying from the direction of 
movement of the web and some sections of yarn will in 
tertwine with other sections of yarn. A majority of the 
sections of yarn will lie within horizontal planes parallel 
to feed apron 19 but some sections, as they intertwine 
with other sections of yarn, will lie at least partially 
within planes which are other than parallel to feed 
apron 19. 
The sections of yarn 12 should be deposited on the 

backing material 13 to a maximum depth of one-half 
inch so that adequate entangling may be achieved. 
The motion of the feed apron 19 as it moves the web 

17 and backing material 13 is coordinated with a recip 
rocating motion of the needle carrier or needle beam 
20 of the needle loom 18 so that successive lengths of 
web 17 and backing material 13 pass between the bed 
plate 21 and the stripper plate 22 where the plurality 
of needles 23 carried by the needle beam 20 penetrate 
the web 17 and backing material 13 to cause mechani 
cal interlocking between the fibers 24 in a piece of yarn 
12 and the fibers 24 in another piece of yarn 12 and be 
tween the fibers 24 in a piece of yarn 12 and the back 
ing material 13. It will also be understood that after the 
plurality of pieces of yarn 12 and the backing material 
13 are mechanically interlocked, the backing material 
13 and the body 25 which is formed from the web 17 
pass as the nonwoven fabric 10 from the needle loom 
18 to a receiving roller 26. 
During the needling operation, the randomly dis 

posed and intertwined sections of yarn forming web. 17 
receive between about 500 and 1,500 penetrations per 
square inch of web by needles 23. During penetration 
by a needle a minority of all the fibers in one section 
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of yarn is displaced downwardly from that section of 
yarn into the body of another section of yarn and into 
backing material 13. 
The mechanical interlocking of only a portion of the 

fibers 24 in a section of yarn 12 into other sections of 
yarn and into backing material 13 is achieved in needle 
loom 18 as shown in FIG.2 by selecting the size of the 
barbs 30 on each of the plurality of needles 23 so that 
each barb 30 is not large enough to engage the entire 
diameter of a section of yarn 12 but is at least large 
enough to engage and displace an individual fiber. Pref 
erably the needles are of a gauge between about 36 
gauge and 16 gauge. 
The denier of the yarn employed in the present 

method may be selected from a relatively wide range of 
deniers since only portions of the fibers within each 
section of yarn is displaced into entangled engagement 
with other yarn and the backing material. 
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It is preferred in the needling of web 17 that fibers 
from the uppermost layer of sections of yarn be dis 
placed into entangled engagement with the backing 
material 13. If backing material 13 is deleted and only 
sections of yarn are needled, then it is preferred that 
fibers from the uppermost layer of sections of yarn be 
displaced downwardly into entangled engagement 
within the body of sections of yarn in the lowermost 
layer of sections of yarn. Consequently, it should be un 
derstood that in one preferred embodiment of the pres 
ent invention individual fibers or portions of fibers ex 
tend into engagement with other fibers in other sec 
tions of yarn and also into engagement with the backing 
material or the lowermost sections of yarn if no backing 
material is employed. It should also be understood that 
fibers of sections of yarn are displaced downwardly in 
a substantially vertical path from the upper sections of 
yarn into engagement with lower sections of yarn and 
lower backing material. 
With reference to the strength and durability of a 

nonwoven fabric 10 which is provided by the randomly 
disposed sections of yarn 12, it will be seen from FIGS. 
3 and 4 that the randomly disposed sections of yarn 12 
or 12' extend in a plurality of random directions rela 
tive to each other and are randomly interlaced so that 
each section of yarn 12 or 12' is mechanically inter 
locked by the present process to a plurality of other 
sections of yarn 12 or 12' extending in a plurality of dif 
ferent directions including directions which place sec 
tions of yarn 12 or 12' substantially perpendicular to 
each other. As a result, the sections of yarn 12 or 12' 
form a substantially continuous nonwoven structure to 
provide a strong and durable nonwoven fabric 10 or 
10' even in the absence of a backing material 13. 
Variations in the nonwoven fabric 10 of the invention 

may be obtained by blending loose or discrete fibers 31 
or other conventionally used materials with a plurality 
of sections of yarn 12. Regardless of the amount of fi 
bers 31 or other conventionally used material which 
are interspersed among the sections of yarn 12, the ran 
domly disposed sections of yarn 12 provide a strong 
and durable nonwoven fabric 10. 

It should be understood with respect to the foregoing 
disclosure that a section of yarn 12 is generally repre 
sentative of any strand such as a yarn, thread, or other 
similar structure formed by a plurality of fibers such as 
natural or synthetic fibers that have been twisted or 
otherwise formed into a strand from which some of the 
fibers may be mechanically displaced to become entan 
gled with other fibers or fixedly inserted into a material 
such as backing material 13. Further, it should be un 
derstood that the fibers of a strand may be polymeric 
in composition such as nylon, rayon, polyester, polyole 
fin, and the like or natural in composition such as wool, 
cotton and the like. 

Finally, it should be understood that any backing ma 
terial known to those skilled in the art which alone or 
with the addition of a conventional bonding agent will 
provide good mechanical interlocking with a fiber of a 
section of yarn suitable for use as backing material 13. 
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4 
Where a bonding agent is used, it may be applied to the 
nonwoven fabric 10 between the needle loom 18 and 
the receiving roller 26 or in a subsequent operation in 
conventional manner. 
While this invention has been described in detail with 

particular reference to preferred embodiments thereof, 
it will be understood that variations and modifications 
can be effected within the spirit and scope of the inven 
tion as described hereinbefore and as defined in the ap 
pended claims. 

I claim: 
1. Process for preparing a nonwoven fabric compris 

ing the steps of: 
A. Depositing a layer of sections of yarn upon a back 
ing material, said sections having a length of be 
tween about 1 inch and 12 inches and formed of a 
plurality of fibers and being disposed in various 
random directions with respect to one another; 

B. Penetrating the layer of sections of yarn, at a rate 
of 500 to 1,500 penetrations per square inch, with 
a plurality of needles of a size between about 36 
gauge and 16 gauge and having barbs of a size suffi 
cient to capture and displace at least an individual 
fiber of a yarn but not large enough to capture and 
displace all of the fibers in said yarn; and thereby 

C. Capturing and displacing said individual fibers in 
sections of yarn into mechanically interlocked en 
tangled engagement with individual fibers of adja 
cent other sections of yarn and with the backing 
material. 

2. Process of claim 1 wherein said sections of yarn 
are deposited upon the backing with portions of the 
sections being substantially perpendicular to other sec 
tions of yarn and other portions of yarn being entangled 
and intertwined with other sections of yarn. 

3. Process of claim 2 wherein the sections of yarn are 
deposited on the backing material to a thickness of 
about one-half inch. 
4. Process for preparing a nonwoven fabric compris 

ing the steps of: 
A. Depositing an uppermost layer and a lowermost 

layer of sections of yarn upon a work support sur 
face, said sections being of a length between about 
one inch and twelve inches and formed of a plural 
ity of fibers and being disposed in various random 
non-parallel directions with respect to one another; 

B. Penetrating the layers of sections of yarn, at a rate 
of 500 to 1,500 penetrations per square inch, with 
a plurality of needles of a size between about 36 
gauge and 16 gauge and having barbs of a size suffi 
cient to capture and displace at least an individual 
fiber of a yarn but not large enough to capture and 
displace all of the fibers in said yarn; and thereby 

C. Capturing and displacing said individual fibers in 
said uppermost layer of sections of yarn down 
wardly into mechanically interlocked entangled en 
gagement with individual fibers of adjacent sec 
tions of yarn in said lowermost layer of sections of 
yarn. 
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