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ABSTRACT OF THE DISCLOSURE 
A needled, composite, integrated, multi-layer, non 

woven fabric adaptable for use as bed coverings, gar 
ments and the like and speci?cally characterized by im 
proved strength and durability. The fabric comprises a 
supporting layer of self-bonding ?bers, preferably syn 
thetic organic ?bers, extending in random directions 
throughout the layer and being bonded to each other at the 
crossing points of the ?bers; upper and lower three-dimen 
sional, self-sustaining, facing layers of nonwoven textile 
?bers superimposed on opposite sides of and being con 
tiguous with the supporting layer to completely cover the 
supporting layer and form the multi-layer fabric; and a 
multiplicity of needled ?ber entanglements extending from 
each outer face of the fabric, through the superimposed 
layers, to the other outer face of the fabric and interlock 
ing the ?bers of the outer facing layers with each other 
and with the self-bonded ?bers of the supporting layer to 
form the composite, integrated, multi-layer fabric. The 
resulting composite, nonwoven fabric may include napped 
?ber outer surfaces thereon to provide desired character 
istics. 

This invention relates to a needled, composite, inte 
grated, multi-layer, nonwoven fabric. 

Previously, in the manufacture of needled nonwoven 
fabrics for use as bed coverings, garments and the like, 
problems have been presented with respect to strength 
and durability due to excessive wear, strain, etc. These 
previously known needled nonwoven fabrics have included 
supporting layers formed generally of loosely woven 
material, warpwise extending yarns, etc., which have 
failed to provide the desired strength and stability to the 
fabric. 

Accordingly, it is the object of the present invention to 
provide a needled nonwoven fabric, which is particularly 
adaptable for use as bed coverings, garments and the like 
and which is speci?cally characterized by improved 
strength and durability so as to overcome the above prob 
lems presented in prior needled nonwoven fabrics. 
By this invention, it has been found that the above ob 

ject may be accomplished by providing a fabric compris 
ing a supporting layer of a three-dimensional batt of self 
bonding ?bers, preferably heat-reactive, synthetic, organic 
?bers, extending in random directions throughout the batt 
and being bonded to each other at the crossing points of 
the ?bers. The fabric further comprises upper and lower 
three-dimensional, self-sustaining facing layers of non 
woven textile ?bers superimposed on opposite sides of and 
being contiguous with the supporting layer to completely 
cover the supporting layer and to form the multi-layer 
fabric. Preferably, the ?bers of the facing layers may be 
oriented in the widthwise direction of the fabric. The fabric 
further comprises a multiplicity of needled ?ber entangle 
ments extending from each outer face of the fabric, 
throughout the superimposed layers, to the other outer face 
of the fabric. The needled ?ber entanglements interlock the 
?bers of the outer facing layers with each other and with 
the self-bonded ?bers of the supporting layer to form the 
composite, integrated, multi-layer fabric. 
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This composite, nonwoven fabric with superior strength 
and durability characteristics may include desirable sur 
face treatments on one or both faces thereof. These sur 
face treatments may include napped, raised ?bers on one 
or both faces thereof which are of su?icient height and 
density to cover the needled ?ber entanglements and pro 
vide the desired ?nish on the fabric. While only one sur 
face treatment of the fabric is illustrated in the drawings 
and described in detail hereinafter, it is to be understood 
that this invention is intended to cover various surface 
treatments of the novel nonwoven fabric de?ned herein. 

It may be seen from the above general description and 
from the more speci?c description to follow that the com 
posite, needled, nonwoven fabric of this invention utilizes 
the features of a self-bonded supporting layer for provid 
ing improved and superior strength and stability to the 
fabric in all directions, along with outer facing layers 
which are needled to the supporting layer to form a com 
posite fabric with superior strength and durability. 
Some of the features and objects of this invention hav 

ing been stated, other objects and features will appear as 
the description proceeds, when taken in conjunction with 
the accompanying drawings, in which: 
FIG. 1 is an enlarged, fragmentary, partially-exploded, 

broken-away, perspective view of the needled, composite, 
multi-layer, nonwoven fabric of this invention illustrating 
the fabric in the two basic stages of its construction; 

FIG. 2 is an enlarged top plan view of a portion of the 
supporting layer utilized in the nonwoven fabric of FIG. 
1 illustrating the random orientation of the ?bers and the 
crossing of the ?bers; 
FIG. 3 is an enlarged cross-sectional view of a portion 

of the needled nonwoven fabric of FIG. 1 illustrating 
more clearly the needled ?ber entanglements therein; and 

FIG. 4 is a reduced, perspective view with one corner 
turned up of the needled nonwoven fabric of FIG. I hav 
ing napped, raised ?brous surfaces on each of the outer 
faces thereof. 

Referring now to the drawings, there is illustrated in 
FIG. 1 the needled, composite, nonwoven fabric con 
structed according to this invention and generally indi 
cated by the reference numeral 10. FIG. 1, as described 
above, is broken away and includes generally an exploded 
portion on the left-hand side of the ?gure illustrating the 
various ‘layers of the composite fabric and a portion on the 
right-hand side of the ?gure illustrating the composite 
fabric after the same has been needled together. 
The composite, nonwoven fabric 10 comprises a sup 

porting layer 11 of a batt of selfebonding ?bers 12 ex 
tending in random directions throughout the batt and 
being bonded to each other at the crossing points of the 
?bers, as more clearly illustrated in FIG. 2. These self 
bonding ?bers are preferably heat-reactive, synthetic, or 
ganic ?bers which are capable of bonding to each other 
under the in?uence of heat. Suitable ?bers 12 have been 
found to be isotactic polypropylene, linear polypropylene, 
polyethylene, terephthalate, polyhexamethylene, adipa 
mide, polycarproarnide, copolyester of ethylene glycol, etc. 
It has been found by this invention that suitable material 
for forming this supporting layer 11 is of the “spun 
bonded” type commercially manufactured by -E. I. du Pont 
de Nemours and Company of Wilmington, DeL, under their 
trademark “Reemay” and disclosed in their U.S. Pat. No. 
3,276,944, issued Oct. 4, 1966. This type of self-bonding, 
randomly oriented ?brous material provides excellent 
strength and stability in all directions and has been found 
by this invention to be particularly suitable for use as a 
supporting layer 11. 
The composite, nonwoven fabric 10 further comprises 

upper and lower three-dimensional, self-sustaining, facing 
layers 13 and 14 of nonwoven ?bers. These upper and 
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lower facing layers 13 and 14 are superimposed on oppo 
site sides of and are contiguous with the supporting layer 
11 to completely cover the ‘supporting layer and to form 
a multi-layer fabric 10 which has outer faces with textile 
?ber characteristics. The individual ?bers of the outer 
facing layers 13 and 14 are preferably oriented in the 
widthwise direction of the fabric 10 to provide strength 
and stability to the fabric 10 in the Widthwise direction. 
The nonwoven ?bers utilized in the upper and lower 

facing layers 13 and 14 may be suitable synthetic ?bers 
including viscose, acrylic, polyester and polyamide ?bers, 
or natural ?bers including cotton and wool, or other tex 
tile ?bers, or blends thereof. 
The composite, nonwoven fabric 10 further includes a. 

multiplicity of needled ?ber entanglements 16 extending 
from each outer face of the fabric 10, through the super 
imposed layers 11, 13 and 14, to the other face of the 
fabric 10. These needled ?ber entanglements interlock the 
?bers of each of the outer facing layers With each other 
and with the self-bonded ?bers of the supporting layer to 
form the composite, integrated, multi-layer fabric 10‘. 
The needled ?ber entanglements 16 may be formed with 

any conventional type of needling apparatus utilizing a 
bank of barbed needles to reciprocate up and down to 
penetrate the superimposed layers 11, 13 and 14 from both 
faces thereof to form ?ber entanglements 16 leading from 
both faces to the other faces thereof. 
By this invention, it has been found that the number of 

?ber entanglements per square inch should be between 
approximately 750 and 850. If more ?ber entanglements 
are produced by the needling operation, the resulting mate 
rial, although being stronger, will be boardy and stiff and 
unsuitable for use as bed coverings, garments and the like. 
Likewise, if too few ?ber entanglements are produced by 
the needling operation, the resulting fabric will not be 
strong enough to provide the superior strength and dura 
bility required for the fabric when used as bed coverings, 
garments and the like. 
The thus formed needled, composite, nonwoven fabric 

may include suitable outer treated surfaces on the outer 
faces of the fabric 10 for providing desired characteristics 
adapting the fabric for use as bed coverings, garments and 
the like. As illustrated in FIG. 4, both faces of the nee 
dled, nonwoven fabric 10 may include surfaces of mapped, 
raised ?bers 20 which have been napped and raised to a 
suf?cient height and density to cover the needled ?ber 
entanglements 16 on both faces of the fabric to provide a 
desired ?nish on the faces of the fabric. 
For preparing the outer layers of nonwoven ?bers 13 

and 14 with the ?bers thereof oriented in generally a 
widthwise direction, reference may be had to applicant’s 
prior patent, US. No. 3,329,552, issued July 4, 1967, 
wherein suitable carding or garnetting apparatus, cross 
lapping and conveying apparatus are illustrated. Also, for 
a disclosure of suitable apparatus for forming the needled 
?ber entanglements, reference may be had to prior U.'S. 
Pat. No. 3,395,065, issued July 30, 1968, and assigned to 
the assignee of the present invention. 

Thus, this invention has provided a novel and improved 
needled, composite, integrated, multi-layer, nonwoven 
fabric adapatable for use as bed coverings, gannents and 
the like and which utilizes the strength and durability fea 
tures of a self-bonded nonwoven supporting layer, and 
outer facing layers of nonwoven textile ?bers needled to 
the supporting layer for providing outer textile ?ber char— 
acteristics, superior strength and durability to the ?nished 
fabric. The improved fabric also utilizes surface treat 
ments for providing the desired ?nish on the fabric. 

In the drawings and speci?cation, there have been set 
forth preferred embodiments of the invention and, 
although speci?c terms are employed, they are used in a 
generic and descriptive sense only and not for purposes of 
limitation. 
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What is claimed is: 
1. -A needled, composite, integrated, multi-layer, non 

woven fabric adaptable for use as bed coverings, garments 
and the like and speci?cally characterized by improved 
strength and durability, said fabric comprising: 

a supporting layer comprising a three-dimensional batt 
of self-bonding, heat-reactive, synthetic, organic 
?bers capable of bonding to each other under the 
in?uence of heat and extending in random directions 
throughout said batt and being bonded to each other 
at the crossing points of the ?bers to provide strength 
and stability to said fabric in all directions; 

upper and lower three-dimensional, self-sustaining, fac 
ing layers comprising nonwoven textile ?bers extend 
ing in generally the widthwise direction of said layers 
to provide strength and Stability to said fabric in the 
widthwise direction and being superimposed on oppo 
site sides of and being contiguous with said support 
ing layer to completely cover said supporting layer 
and to form said multi-layer fabric; 

a multiplicity of needled ?ber entanglements extending 
from each outer face of said fabric, through said 
superimposed layers, to the other outer ‘face of said 
fabric and interlocking said ?bers of said outer facing 
layers with each other and with the self-bonded ?bers 
of said supporting layer to form said composite, inte 
grated, multi-layer fabric, the number of said needled 
?ber entanglements penetrating said superimposed 
layers being bet-ween approximately 750 ?ber entan 
glements per square inch and 850 ?ber entanglements 
per square inch; and 

outer treated surfaces on each of said outer faces of said 
fabric comprising napped, raised ?bers of suf?cient 
height and density to cover said needled ?ber entan 
glements penetrating said superimposed layers and 
providing a desired ?nish on both faces of said fabric. 

2. A needled, composite, integrated, multi-layer, non< 
woven fabric adaptable for use as bed coverings, garments 
and the like and speci?cally characterized by improved 
strength and durability, said fabric comprising: 

a supporting layer comprising a three-dimensional batt 
of self-bonding, heat-reactive, synthetic, organic 
?bers capable of bonding to each other under the 
in?uence of heat and extending in random directions 
throughout said batt and being bonded to each other 
at the crossing points of the ?bers to provide strength 
and stability to said fabric in all directions; 

upper and lower three-dimensional, self-sustaining, fac 
ing layers comprising nonwoven textile ?bers and 
being superimposed on the opposite sides of and 
being contiguous with said supporting layer to com 
pletely cover said supporting layer and to form said 
multi-layer fabrics; 

a multiplicity of needled ?ber entanglements extending 
from each outer face of said fabric, through said 
superimposed layers, to the other outer face of said 
fabric and interlocking ‘said ?bers of said outer facing 
layers with each other and with the self-bonded ?bers 
of said supporting layer to form said composite, inte 
grated, multi-layer fabric, the number of said needled 
?ber entanglements penetrating said superimposed 
layers being between approximately 750 ?ber entan 
glements per square inch and 850 ?ber entanglements 
per square inch. 
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